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INTRODUCTION, SUMMARY AND SUPPLEMENTAL INFORMATION 
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INTRODUCTION 
 
 
The submittal of the 2019 Radioactive Effluent Release Report is in accordance with 
Susquehanna Nuclear, LLC Tech Spec. 5.6.3.  The enclosed information is consistent 
with the objectives outlined in the Offsite Dose Calculation Manual (ODCM) and 
Process Control Program (PCP).  The 2019 Radioactive Effluent Release Report is in 
conformance with 10CFR50.36a and 10CFR50, Appendix I, Section IV.B.1. 
 
Susquehanna Nuclear, LLC 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 unit 
has completed an Extended Power Uprate process which has increased licensed 
thermal power from 3293 MWt (megawatt thermal) to 3952 MWt.  Unit-1 completed the 
power uprate in 2010 and Unit 2 completed the power uprate in 2011.  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 Station via five rooftop vents on the reactor 
building (see Figure 1-1).  Continuous sampling for particulates and iodines is 
performed at each vent as well as continuous monitoring for noble gases.  A program of 
periodic sampling and analysis for tritium and noble gases along with periodic analysis 
of particulate and iodine samples is conducted as specified in the plant Technical 
Requirements.  All waterborne effluents are released in batch mode and are sampled 
and analyzed prior to release.  Waterborne effluents from the site are released into the 
cooling tower blowdown line for dilution prior to release to the Susquehanna River (see 
Figure 1-2).  Blowdown line flow rates are at least 5,000 gpm during periods of liquid 
radwaste release.  The diluted effluent is introduced to the river by way of a perforated 
diffuser pipe placed on the river bed.  The diffuser serves to 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 Station during the period from January 1 to December 31, 2019.  In 
addition, this report serves as a medium for notifying the US Nuclear Regulatory 
Commission staff of changes to the ODCM, PCP and documentation of any exceptions 
to the effluent monitoring program which must be reported per Technical Requirements. 
 
Airborne and waterborne radioactive effluent releases to the environment during the 
report period were sampled and analyzed in accordance with the Technical 
Requirements.  All radioactive effluent releases were within the concentration and 
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release limits specified in the Technical Requirements.  Calculations and terms utilized 
in this report are those outlined in the ODCM.   
 
Section 1 contains supplemental information pertaining to effluents from the 
Susquehanna plant.  Included are regulatory limits (Table 1-1), sampling and analysis 
methods, characterization of the number and duration of batch and abnormal releases 
and a brief summary of the applicable year’s effluents.   
 
Section 2 contains effluent and waste disposal data for the report period.  Table 2-1 
contains a summation of all airborne releases, grouped into the radionuclide categories 
of gases, particulates, iodines, and tritium.  Average release rates are presented and 
compared to the applicable limits.  Table 2-2 presents the activity totals of specific 
radionuclides in airborne effluents. 
 
Waterborne effluents are summarized in Table 2-3.  Average diluted concentrations are 
presented and compared to the applicable limits.  Table 2-4 presents the release 
quantities of specific radionuclides in waterborne effluents over the report period.  
Figures 2-1 and 2-2 present the Susquehanna River Monthly Average Flow Rates for 
2019 and the Monthly Liquid Radwaste Discharge Totals for 2019, respectively. 
 
Table 2-5 contains estimates of the errors associated with the measurements involved 
in quantifying effluents.  Sampling errors, counting errors, and errors associated with 
determining effluent flow rates and volumes all contribute to the total error of effluent 
measurements.  Error estimates are presented for each category of radionuclide 
detected in airborne and waterborne effluents and solid wastes during the report period  
(Error Analysis of the Radioactive Effluent Sampling and Analysis Program at the 
SSES, Hydro Nuclear Services; 1985).   
 
All solid radioactive waste shipped offsite from the Susquehanna station during 2019 
was shipped directly to waste processing facilities.  Tables 2-6 through 2-8 present a 
characterization of the solid radioactive waste shipped offsite for processing during the 
report period.  Tables 2-9 and 2-10 present a characterization of solid radioactive waste 
which was buried during 2019.  An estimate of major nuclide composition is included for 
each waste type.  Also included is the volume and curie content associated with each 
type of solid waste.     
 
Section 3 presents meteorological data for 2019, including data recovery, joint 
frequency distribution of wind speed and direction, stability class distribution, and 
atmospheric dispersion estimates for selected locations.  
 
Section 4 of this report contains an assessment of the calculated doses attributed to the 
reported radiological effluents for the calendar year.  The Radioactive Effluent Tracking 
and Dose Assessment Software (RETDAS) computer code was used for calculation of 
doses from waterborne effluents.  Site-specific parameters used in the calculations for 
the Danville receiver are shown in Table 4-1.  The RETDAS code was also used for 
calculation of doses from airborne effluents.  The calculated doses and direct radiation 
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estimates can be used to estimate the doses to maximally exposed members of the 
public.  Table 4-2 summarizes maximum calculated doses to members of the public 
from airborne and waterborne effluents.  Table 4-3 presents calculated collective doses 
to members of the public within the Riverlands/Energy Information Center Complex.  
Table 4-4 summarizes the calculated doses for residences and other occupied areas 
within the site boundary and the nearest dairy.  Additionally, Section 4 includes a 
description of the methodology used in the calculation and resultant dose impact of 
Carbon-14 released from the station. 
 
Section 5 of this report documents changes to the Offsite Dose Calculation Manual, 
Technical Requirements Manual and the Solid Radioactive Waste Process Control 
Program.  
 
Section 6 presents a listing of cases (if any) in which airborne or waterborne effluent 
monitoring instrumentation was declared inoperable and was not restored to operability 
within the time period specified in Technical Requirements 3.11.1.4, 3.11.1.5 and 
3.11.2.6 Action Statements. In addition, this section presents issues (if any) with the 
collection of milk or fresh leafy vegetables per Technical Requirement 3.11.4.1 and 
changes due to the land use census per Technical Requirement 3.11.4.2.  Section 6 
also includes reporting associated with the Nuclear Energy Institute (NEI) Groundwater 
Protection Initiative.   
 
Section 7 contains corrections (if any) to previous Radioactive Effluent Release 
Reports. 
 
Section 8 contains information on effluent and offsite dose from the systems classified 
as insignificant effluent pathways. 
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SUMMARY 
 
 

During 2019 there were fifty-one (51) liquid batch releases resulting in a total release 
volume of approximately seven hundred three thousand seven hundred (703,700) 
gallons.  The total number of liquid batch releases and total volume released in 2019 
was lower than the corresponding values for 2018 (75 releases resulting in 871,400 
gallons released in 2018).  The predominant radionuclide released in liquid effluents 
during 2019 was tritium.  Approximately thirty-two (32) curies of tritium were released in 
liquid effluents in 2019, compared to thirty-one (31) curies released in 2018.  When 
compared with all radionuclides released in liquid effluents in 2019, Co-60 and Nb-95 
were the main contributors to the resultant offsite dose.  Consistent with previous years, 
the offsite dose from liquid releases in 2019 was less than one percent (1%) of the 
annual limits for both organ and whole body dose. 
 
In 2010, an industry initiative (supported by EPRI and NEI) was established to evaluate 
and report gaseous effluent Carbon-14 (C-14) in the Annual Radioactive Effluent 
Release Report.  The initiative is rooted in Regulatory Guide 1.21, Revision 2, 
“Measuring, Evaluating, and Reporting Radioactive Material in Liquid and Gaseous 
Effluents and Solid Waste”, in that the NRC has recommended that U.S. nuclear power 
plants evaluate whether C-14 is a "principal radionuclide", and if so, report the amount 
of C-14 released.  The C-14 reported as released from the Susquehanna station in 2019 
is calculated based on samples taken from each unit’s Offgas system in October 2012, 
specifically the Offgas post-treatment sample stream.  Approximately 47 Curies of C-14 
were released in gaseous effluents in 2019.  See section 4 for additional details on C-14 
released in airborne effluents. 
 
Historically, tritium has been the predominant radionuclide (both in curies and resultant 
offsite dose) released in gaseous effluents from the Susquehanna station.  
Approximately one hundred eighty (180) curies of tritium were released in gaseous 
effluents in 2019 compared to seventy-four (74) curies in 2018.  The resultant maximum 
offsite organ dose due to gaseous effluents from Unit-1 for 2019 was 3.42E-1 mrem, 
which is 2.28% of the per unit annual limit of fifteen (15) mrem.  The resultant maximum 
offsite organ dose due to gaseous effluents from Unit-2 for 2019 was 1.13 mrem, which 
is 7.53% of the per unit annual limit of fifteen (15) mrem.  The maximum offsite dose 
from gaseous effluents in 2019 is higher than the maximum offsite dose from gaseous 
effluents in 2018 primarily due to increased airborne tritium releases resulting from a 
steam leak in Unit-2. 
 
During 2019, there were no fission or activation gases identified above analysis 
detection levels in any airborne effluent samples.  Additionally, airborne effluent 
radiation monitor trend data did not indicate any effluent releases above normal 
background during 2019. 
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FIGURE 1-2 
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SUPPLEMENTAL INFORMATION 
 
 
1. Regulatory Limits 
 
 Technical Requirements 3.11.1 and 3.11.2 outline requirements for release of 

radioactive liquid and gaseous effluents, respectively.  Concentration of radioactive 
materials released in liquid effluents and resulting dose are limited in unrestricted 
areas.  Dose and dose rate due to radioactive materials released in gaseous 
effluents are limited in areas at or beyond the site boundary.  Technical 
Requirement limits are listed in Table 1-1. 

 
2. Maximum Permissible Concentrations in Waterborne Effluents 
 
 The concentration of radioactive material released in liquid effluents to unrestricted 

areas is limited to 10 times the concentrations specified in 10 CFR Part 20 
Appendix B Table 2, Column 2, for radionuclides other than dissolved or entrained 
noble gases. 

 
 For dissolved or entrained noble gases, the concentration is limited to 

2.0E-04 µCi/ml total activity (TRO 3.11.1.1). 
 
3. Average Energy of Fission and Activation Gas 
 
 The Susquehanna station airborne effluent noble gas release rate limits are based 

on the TRM annual dose rate limits of 500 mrem/year to the total body and 3000 
mrem/year to the skin.  Therefore, the average beta and gamma energies of the 
radionuclide mixture in releases of fission and activation gases as described in 
Regulatory Guide 1.21, Revision 1, Appendix B, Section A.3 are not applicable to 
Susquehanna. 

 
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 (HPGE) detector system which 
incorporates a data reduction program to determine radionuclide composition 
in terms of specific activity.  Data from the continuous vent monitors are used 
to determine the average concentration of noble gases. The high resolution 
(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 
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samples are taken from each vent once every eight hours (once every four 
hours for the standby gas treatment vent when standby gas treatment system 
is in service).   

 
 b. Iodines:  Iodine is continuously collected on charcoal or silver zeolite 

cartridges via an representative sampling assembly in each vent.  Filters are 
normally exchanged once per week and analyzed on a high resolution 
(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 samplers are out of service, iodine is 
continuously collected from alternate sampling ports available on the sample 
lines or directly from the affected rooftop vent(s).  

 
 c. Particulates:  Particulates are continuously collected via an isokinetic 

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

 
 d. Tritium:  Airborne tritium is collected monthly via bubbler sampler.  The 

sample is collected for one hour at a flow rate of approximately 1000 cc/min.  
Tritium activity in the bubbler sample is determined by liquid scintillation 
counting.  The liquid sample tritium concentration is then converted to air 
concentration by volume proportion. 

 
 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 (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.  A monthly 
composite is sent to a vendor laboratory for gross alpha analysis.  A quarterly 
composite is sent to a vendor laboratory for iron-55, strontium-89 and-90 
analyses.   

 
  The concentration of each radionuclide in each batch is multiplied by the 

volume of the batch to determine the total quantity of each nuclide released in 
each batch.  The isotopic totals for each batch are summed to determine the 
total source term for the report period.   



 

1-10 
 

 TABLE 1-1 
 
 

TECHNICAL REQUIREMENT LIMITS 
 
 A. NOBLE GASES: 
 
  1. ≤500 mrem/year - TOTAL BODY  
   ≤3000 mrem/year - SKIN 
 
   - instantaneous dose rate limit at and beyond the site boundary 
    (TRO 3.11.2.1.I) 
 
  2. ≤5 mrad - AIR GAMMA 
   ≤10 mrad - AIR BETA 
 
   - quarterly air dose limits per reactor unit at and beyond the site 

boundary (TRO 3.11.2.2a) 
 
  3. ≤10 mrad - AIR GAMMA 
   ≤20 mrad - AIR BETA 
 
   - annual air dose limits per reactor unit at and beyond the site 

boundary (TRO 3.11.2.2.b) 
 
 B. AIRBORNE I-131, I-133, TRITIUM, PARTICULATES WITH 
  HALF-LIVES > 8 DAYS:  
 
  1. ≤1500 mrem/year – ORGAN (inhalation pathways only) 
 
   - instantaneous dose rate limit at and beyond the site boundary 
    (TRO 3.11.2.1.II.A) 
 
  2. ≤7.5 mrem – ORGAN quarterly dose limit per reactor unit at and beyond 
   the site boundary (TRO 3.11.2.3.a) 
 
  3. ≤15 mrem - ORGAN 
 
   - annual dose limit per reactor unit at and beyond the site boundary 
    (TRO 3.11.2.3.b) 
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 C. LIQUID EFFLUENTS: 
 
  1. ≤1.5 mrem - TOTAL BODY 
   ≤5.0 mrem - ORGAN 
   - quarterly dose limits per unit (TRO 3.11.1.2.a) 
 
  2. ≤3.0 mrem - TOTAL BODY 
   ≤10.0 mrem - ORGAN 
   - annual dose limits per unit (TRO 3.11.1.2.b) 
 
 D. AIRBORNE EFFLUENT:  BASES FOR PERCENT OF APPLICABLE LIMIT 

VALUES IN TABLE 2-1      
 
  Fission and Activation Gases 
 
  Derived release rate limits based on the Technical Requirement 

(TRO 3.11.2.1.I.A and B) limits of 500 mrem/yr to the total body and 3000 
mrem/yr to the skin were calculated (PPL calculation EC-ENVR-1041 Rev. 7) 
from the expected mix of noble gas radionuclides presented in Attachment A 
of ODCM-QA-003, Effluent Monitor Setpoints.  The lower limit of 2.00E+06 
µCi/min (3.33E+04 µCi/sec) based on total body dose rate is used. 

  
  Iodine-131 
 
  A derived release rate limit for I-131 based on the Technical Requirement 

(TRO 3.11.2.1.II.A) limit of 1500 mrem/yr from I-131, I-133, tritium and 
particulates with half-lives greater than 8 days was calculated (PPL 
calculation EC-ENVR-1041 Rev. 7) based on the ratio of the expected annual 
release quantities of I-131 and I-133 provided in Attachment E of ODCM-QA-
004, Airborne Effluent Dose Calculations.  The limit is 1.36E+02 µCi/min I-131 
(2.27E+00 µCi/sec).   

 
  Particulates 
 
  A derived release rate limit for particulate activity other than iodines based on 

the Technical Requirement (TRO 3.11.2.1.II.A) limit of 1500 mrem/yr from I-
131, I-133, tritium and particulates with half-lives greater than 8 days was 
calculated (PPL calculation EC-ENVR-1041 Rev. 7) based on the expected 
annual release quanities of particulate radionuclides provided in Attachment E 
of ODCM-QA-004, Airborne Effluent Dose Calculations.  The limit is 
3.83E+03 µCi/min (6.38E+01 µCi/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 (1.0E-07 µCi/cc) to 
unrestricted areas.  An atmospheric dispersion factor of 4.1E-05 sec/m3 was 
assumed (PPL calculation EC-ENVR-1040).  The limit is 1.46E+05 µCi/min 
(2.44E+03 µCi/sec). 

 
  Radionuclide Fractional Summation 
 
  The sum of the percentages of applicable limits for particulates, iodine and 

tritium must be less than 100%. 
 
 E. WATERBORNE EFFLUENT:  BASES FOR PERCENT OF APPLICABLE 

LIMIT VALUES IN TABLE 2-3   
 
  Fission and Activation Products 
 
  Concentrations of fission and activation products in liquid effluent from 

radwaste effluent are determined for each batch prior to release.  Each 
isotope concentration is compared to ten times the 10CFR20 Appendix B, 
Table 2, Column 2 Effluent Concentration Values (TRO 3.11.1.1). 

 
  Tritium 
 
  Liquid effluent quarterly tritium concentrations are compared to ten times the 

10 CFR 20 Appendix B, Table 2, Column 2, Effluent Concentration value of 
1.0E-03 µCi/ml to unrestricted areas. 

 
  Dissolved and Entrained Gases 
 
  Liquid effluent concentrations for dissolved and entrained gases are 

compared to the limiting value for total noble gas activity of 2.0E-04 µCi/ml 
(TRO 3.11.1.1). 

 
  Radionuclide Fractional Summation 
 
  The sum of the percentages of applicable limits for fission and activation 

products, tritium and dissolved and entrained gases must be less than 100%. 
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SECTION 2 
 

EFFLUENT AND WASTE DISPOSAL DATA 
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Airborne Effluents 
 
Summaries of the radionuclide total curie activities and average release rates are 
included in Tables 2-1 and 2-2. Total for Period values in Table 2-2 may not equal the 
sum of the Curies listed for each radionuclide due to unit rounding of the individual 
isotopes.  Carbon-14 (C-14) activity released is not included in Tables 2-1 or 2-2.  See 
Section 4 for additional details on the calculation of C-14 released in 2019 from the 
Susquehanna station.  If a radionuclide was not detected, zero activity was used for that 
isotope in dose calculations and the activity is listed as “<MDC” (less than the minimum 
detectable concentration) in Tables 2-1 and 2-2.  <MDC 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 Technical 
Requirement (TRO) Table 3.11.2.1-1, Radioactive Gaseous Effluent Sampling and 
Analysis Program.  In all cases, the measurement laboratory MDCs were at or below 
the LLD levels required by Technical Requirements.  The following are typical 
measurement laboratory MDCs.   
 

Typical MDCs 
 

Radionuclide MDC (µCi/cc) 
  

Kr-87 4.3 E-08 
Kr-88 4.6 E-08 

Xe-133 3.0 E-08 
Xe-133m 1.1 E-07 
Xe-135 1.5 E-08 

Xe-135m 8.0 E-08 
Xe-138 1.5 E-07 

  
Mn-54 2.9 E-13 
Fe-59 2.8 E-13 
Co-58 1.8 E-13 
Co-60 3.8 E-13 
Zn-65 1.0 E-13 
Mo-99 1.0 E-12 
Cs-134 2.4 E-13 
Cs-137 1.1 E-13 
Ce-141 1.0 E-13 
Ce-144 5.0 E-13 
I-131 4.4 E-14 
Sr-89 1.1 E-13 
Sr-90 1.3 E-14 
H-3 1.5 E-08 

Gross Alpha 2.3 E-14 
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Batch Releases 
 
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 0 
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TABLE 2-1 
 

AIRBORNE EFFLUENT - SUMMATION OF ALL RELEASES 
 

 
A. Fission and Activation Gas 

 
Unit 

First 
Quarter

Second 
Quarter

Third 
Quarter 

Fourth 
Quarter

      
Total Release Ci <MDC <MDC <MDC <MDC 
Average Release Rate for Period 0 0 0 0 0 
Percent of Applicable Limit (3.33E+04 
µCi/sec) 

% 0 0 0 0 

 

B. Iodines 

     

Total I-131 Ci <MDC <MDC <MDC <MDC 
Average Release Rate for Period µCi/sec 0 0 0 0 
Percent of Applicable Limit (2.27E+00 
µCi/sec) 

% 0 0 0 0 

 

C. Particulate 

     

Particulate with Half-Life >8 Days Ci 2.74E-05 2.93E-04 <MDC <MDC 
Average Release Rate for Period µCi/sec 3.53E-06 3.73E-05 0 0 
Percent of Applicable Limit (6.38E+01 
µCi/sec) 

% 5.53E-06 5.85E-05 0 0 

Gross Alpha Radioactivity Ci <MDC <MDC <MDC <MDC 

 

D. Tritium 

     

Total Release Ci 1.36E+01 1.45E+01 2.30E+01 1.29E+02 
Average Release Rate for Period µCi/sec 1.75E+00 1.85E+00 2.89E+00 1.63E+01 
Percent of Applicable Limit (2.44E+03 
µCi/sec) 

% 7.15E-02 7.57E-02 1.18E-01 6.66E-01 

 

E. Radionuclide Fractional Summation 

     

Sum of Percent of Applicable Limit 
During Period for B, C and D (Limit = 
100%) 

% 0.07 0.08 0.12 0.67 
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TABLE 2-2 
 

AIRBORNE EFFLUENT - RADIONUCLIDES RELEASED 
 
  Releases in Continuous Mode 
 
Nuclides Released 

 
Unit 

First 
Quarter 

Second 
Quarter 

Third 
Quarter 

Fourth 
Quarter 

 
A. Fission and Activation Gases 

   

N-13 Ci <MDC <MDC <MDC <MDC 
Ar-41 Ci <MDC <MDC <MDC <MDC 
Kr-85 Ci <MDC <MDC <MDC <MDC 
Kr-85m Ci <MDC <MDC <MDC <MDC 
Kr-87 Ci <MDC <MDC <MDC <MDC 
Kr-88 Ci <MDC <MDC <MDC <MDC 
Kr-89 Ci <MDC <MDC <MDC <MDC 
Xe-133 Ci <MDC <MDC <MDC <MDC 
Xe-135 Ci <MDC <MDC <MDC <MDC 
Xe-135m Ci <MDC <MDC <MDC <MDC 
Xe-137 Ci <MDC <MDC <MDC <MDC 
Xe-138 Ci <MDC <MDC <MDC <MDC 
Total for Period Ci 0 0 0 0 
 
B. Iodines    
I-131 Ci <MDC <MDC <MDC <MDC 
I-132 Ci <MDC <MDC <MDC <MDC 
I-133 Ci <MDC <MDC <MDC <MDC 
I-135 Ci <MDC <MDC <MDC <MDC 
Total for Period Ci 0 0 0 0 
 
C. Particulate    
Cr-51 Ci 2.74E-05 2.05E-04 <MDC <MDC 
Mn-54 Ci <MDC 7.83E-06 <MDC <MDC 
Fe-59 Ci <MDC <MDC <MDC <MDC 
Co-57 Ci <MDC <MDC <MDC <MDC 
Co-58 Ci <MDC 1.03E-05 <MDC <MDC 
Co-60 Ci <MDC 7.00E-05 <MDC <MDC 
Zn-65 Ci <MDC <MDC <MDC <MDC 
Sr-89 Ci <MDC <MDC <MDC <MDC 
Sr-90 Ci <MDC <MDC <MDC <MDC 
Cs-134 Ci <MDC <MDC <MDC <MDC 
Cs-137 Ci <MDC <MDC <MDC <MDC 
Ce-141 Ci <MDC <MDC <MDC <MDC 
Ce-144 Ci <MDC <MDC <MDC <MDC 
Ba-133 Ci <MDC <MDC <MDC <MDC 
Ba-La-140 Ci <MDC <MDC <MDC <MDC 
Nb-95 Ci <MDC <MDC <MDC <MDC 
Total for Period Ci 2.74E-05 2.93E-04 0 0 
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Waterborne Effluents 
 
Summaries of the radionuclide total curie activities, average diluted concentrations, and 
percent of applicable Technical Requirement limits are included in Tables 2-3 and 2-4. 
Total for Period values in Table 2-4 may not equal the sum of the Curies listed for each 
radionuclide due to unit rounding of the individual isotopes. 
 
 Batch Releases* Qtr. 1 Qtr. 2 Qtr. 3 Qtr. 4 Annual 
       
1. Number of Batch Releases 9 27 9 6 51 
2. Total Time Period for Batch Releases 1.39E+03 5.41E+03 1.28E+03 6.57E+02 8.74E+03 
3. Maximum Time Period for a Batch 

Release 
  2.97E+02 2.89E+02 2.90E+02 2.79E+02 2.97E+02 

4. Average Time Period for a Batch 
Release 

1.55E+02 2.00E+02 1.42E+02 1.10E+02 1.71E+02 

5. Minimum Time Period for a Batch 
Release 

6.00E+01 4.00E+01 6.30E+01  5.50E+01 4.00E+01 

6. Average Cooling Tower Blowdown 
Flow Rate During Periods of Release 

7.83E+03 7.48E+03 6.58E+03 7.43E+03 7.33E+03 

7. Susquehanna River Flow Rate 1.10E+07 1.19E+07 2.23E+06 7.92E+06 8.24E+06 
 
 
*Units of time and flow are expressed in minutes and gallons per minute (gpm), 
respectively. 

 
If a radionuclide was not detected, zero activity was used for that isotope in dose 
calculations and the activity is listed as “<MDC” (less than the minimum detectable 
concentration) in Tables 2-3 and 2-4.  <MDC 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 Technical Requirement 
3.11.1.1-1, Radioactive Liquid Waste Sampling and Analysis Program.  In all cases, the 
measurement laboratory MDCs were at or below the LLD levels required by Technical 
Requirements.  The following are typical measurement laboratory MDCs. 
 
  Radionuclide MDC (µCi/ml)  
     
   Mn-54 4.5 E-08  
   Fe-59 5.0 E-08  
   Co-58 4.0 E-08  
   Co-60 5.4 E-08  
   Zn-65 4.9 E-08  
   Mo-99 1.7 E-07  
   I-131 2.0 E-08  
   Cs-134 2.2 E-08  
   Cs-137        2.6 E-08  
   Ce-141       3.2 E-08  
   Ce-144        1.3 E-07  
   Sr-89        4.4 E-08  
   Sr-90        1.6 E-08  
   Fe-55        8.2 E-07  
   H-3        3.6 E-06  
   Gross Alpha        3.7 E-09  
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  Abnormal Releases     
       
 1. Number of releases 0 0 0 0 
 2. Volume Released (Gallons) N/A N/A N/A N/A 
 3. Total Activity Released (Ci) N/A N/A N/A N/A 
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TABLE 2-3 
 

WATERBORNE EFFLUENT - SUMMATION OF ALL RELEASES 
 

 
A. Fission and Activation Products 

 
Unit 

First 
Quarter

Second 
Quarter 

Third 
Quarter

Fourth 
Quarter

 1. Total Release (excluding: Tritium, Ent. 
Gases, Alpha) 

 
Ci 

 
6.59E-03 

 
5.18E-02 

 
1.06E-03 

 
4.80E-04 

 2. Average Diluted Concentration  
During Period 

 
µCi/ml 

 
1.55E-07 

 
3.31E-07 

 
2.55E-08 

 
2.17E-08 

 3. Sum of Average Diluted Cn/Ln Ratio 
During Period 

 
Unitless 

 
1.74E-03 

 
7.30E-03 

 
7.83E-04 6.73E-04 

 4. Percent of Applicable Limit (Ratio < 1.0) % 0.17 0.73 0.08 0.07 
        
B. Tritium      
 1. Total Release Ci 5.04E+00 1.98E+01 4.53E+00 2.08E+00 
 2. Average Diluted Concentration  

 During Period 
 

µCi/ml 
 

1.18E-04 
 

1.27E-04 
 

1.10E-04 
 

9.42E-05 
 3. Percent of Applicable Limit (1.0E-2 

µCi/ml) 
% 1.18 1.27 1.10 0.94 

        
C. Dissolved and Entrained Gases      
 1. Total Release Ci <MDC <MDC <MDC <MDC 
 2. Average Diluted Concentration  

 During Period 
µCi/ml 0 0 0 0 

 3. Percent of Applicable Limit (2.0E-4 
µCi/ml) 

% 0 
0 0 0 

        
D. Radionuclide Fractional Summation      
 1. Sum of Percent of Applicable Limit During 

Period for A, B and C (Limit = 100%) 
 

% 
 

1.35 
 

2.00 
 

1.18 
 

1.01 
      
E. Gross Alpha Radioactivity      
 1. Total Release Ci <MDC <MDC <MDC <MDC 
        
F. Volume of Water Released Gallons 1.12E+05 4.44E+05 1.01E+05 4.65E+04 
 (Prior to Dilution) Liters 4.23E+05 1.68E+06 3.84E+05 1.76E+05 
 
G. Volume of Dilution Water 

     
Gallons 1.11E+07 4.09E+07 1.08E+07 5.78E+06 

 Used During Period of Release Liters 4.21E+07 1.55E+08 4.10E+07 2.19E+07 
        
H. Volume of Dilution Water Gallons 1.01E+09 9.81E+08 8.72E+08 9.85E+08 
 Used Over Entire Period Liters 3.84E+09 3.71E+09 3.30E+09 3.73E+09 
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TABLE 2-4 
 

WATERBORNE EFFLUENT - RADIONUCLIDES RELEASED 
 

   
Releases in Batch Mode 

Nuclides 
Released 

Unit First 
Quarter 

Second 
Quarter 

Third 
Quarter 

Fourth 
Quarter 

A.  Fission and Activation Products 
Fe-59 Ci 6.52E-05 4.28E-04 <MDC <MDC 
Cr-51 Ci 3.17E-03 9.60E-03 <MDC <MDC 
Mn-54 Ci 1.68E-04 3.12E-03 5.86E-05 2.38E-05 
Fe-55 Ci <MDC <MDC <MDC <MDC 
Co-58 Ci 8.78E-04 3.79E-03 2.77E-05 1.08E-05 
Co-60 Ci 1.94E-03 3.14E-02 9.50E-04 4.38E-04 
Zn-65 Ci 1.01E-04 1.33E-03 2.12E-05 7.18E-06 
Sr-89 Ci <MDC <MDC <MDC <MDC 
Sr-90 Ci <MDC <MDC <MDC <MDC 
Tc-99m Ci 1.15E-05 <MDC <MDC <MDC 
Sb-124 Ci <MDC 7.47E-05 <MDC <MDC 
Ru-105 Ci <MDC 5.68E-05 <MDC <MDC 
Cd-115m Ci <MDC 8.49E-04 <MDC <MDC 
Nb-95 Ci 3.41E-05 3.45E-04 <MDC <MDC 
Zn-69m Ci 5.87E-05 <MDC <MDC <MDC 
Zr-95 Ci 1.39E-05 6.07E-05 <MDC <MDC 
Ta-182 Ci 4.74E-05 6.93E-04 <MDC <MDC 
Ta-183 Ci 5.57E-05 <MDC <MDC <MDC
W-187 Ci 4.23E-05 <MDC <MDC <MDC

 Total for Period Ci 6.59E-03 5.18E-02 1.06E-03 4.80E-04 
      
B.  Tritium      

Total for Period Ci 5.04E+00 1.98E+01 4.53E+00 2.08E+00 
      
C.  Dissolved and Entrained Gases 

Ar-41 Ci <MDC <MDC <MDC <MDC 
Kr-85 Ci <MDC <MDC <MDC <MDC 
Kr-85m Ci <MDC <MDC <MDC <MDC 
Kr-87 Ci <MDC <MDC <MDC <MDC 
Kr-88 Ci <MDC <MDC <MDC <MDC 
Xe-131m Ci <MDC <MDC <MDC <MDC 
Xe-133m Ci <MDC <MDC <MDC <MDC 
Xe-133 Ci <MDC <MDC <MDC <MDC 

 Xe-135m Ci <MDC <MDC <MDC <MDC 
Xe-135  Ci <MDC <MDC <MDC <MDC 
Total for Period Ci 0 0 0 0 

 



-E 
0.. 
C') 
1: 
0 ·---·-E -CJ) ..... 
~ 
~ -lL 
CJ) 
C') 

~ 
Q) 

~ 

Figure 2-1 

Susquehanna River Monthly Average Flow Rates 
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TABLE 2-5 

 
ESTIMATED TOTAL ERRORS ASSOCIATED WITH  

EFFLUENTS MEASUREMENTS 
 

 
MEASUREMENT 

ESTIMATED 
TOTAL ERROR 

  
1. Airborne Effluents  
 a. Fission and Activation Gases 15.9% 
 b. I-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 
  (Prior to Dilution) 

5.0% 

 f. Volume of Dilution Water Used During Period 15.0% 
  
 ESTIMATED MAXIMUM 

MEASUREMENT ERROR 
3. Solid Wastes  

 a. Spent Resins, Filters, Sludges ±25% 

b. Dry Active Waste (DAW) ±25% 

c. Other Waste (Contaminated Waste Oil) ±25% 

  

  



SUSQUEHANNA STEAM ELECTRIC STATION 

RADIOACTIVE WASTE REPORT 

RADIOACTIVE EFFLUENT RELEASE REPORT 

DATA PERIOD: 

PREPARED BY: 

APPROVED BY: 

SOLID RADIOACTIVE WASTE 

JANUARY 1,2019~ DECEMBER 31,2019 

Jarrad Barhart 
RADIOLOGICAL OPERATIONS SUPERVISOR 
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REPORT NOTES 

 
 
 
1. All activities reported in Curies (Ci) unless otherwise noted. 
 
2. Reported activities, as indicated with the (<) sign, are comprised in whole or part of 

MDL values. 
 
3. Estimated maximum measurement error is ±25%. 
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TABLE 2-6 

 
WASTE DISPOSITION 

 
 
Data Period: January 1, 2019 - December 31, 2019 
 
A. SOLID WASTE SHIPPED OFF-SITE FOR PROCESSING 
 
 Number of Shipments Mode of Transportation  Destination 
 
  40    Highway  Oak Ridge, Tennessee 
        
 
 
 
 
 
 
 
 
 
 
B. IRRADIATED FUEL SHIPMENTS 
 
 Number of Shipments Mode of Transportation Destination 
 
  0      N/A        NA 
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Table 2-7 

 
 
 

Totals for Solid Radioactive Waste Shipments Sent Offsite for Processing 
 
 

  

Number 
of 

Shipments 

Number of 
Containers 

Waste 
Class 

Mode of 
Transport

Container 
Type 

Shipment 
Volume 

(m3) 

Shipment 
Weight 

(Lbs) 

Total 
Activity 
(Curies)

Spent Resins, 
Filters, 
Sludges 

15 15 A  Tractor/ 
Highway Liner/HIC 65.35 108537.5 53.74 

DAW 24 42 A Tractor/ 
Highway  Liner/Sealand 936.52 356577 1.96 

Other 1 1 A  Tractor/ 
Highway 

Sealand of 
drums 7.48 14000 7.73E-6

TOTALS: 40 58       1009.35 479114.5 55.7 
 
 

 
 

Notes:  
1. All 2019 shipments sent to vendor for processing prior to burial. 
2. No items solidified 

 
 

Totals for 2019 

Radionuclide
% 
Abundance 

Fe-55 48.01% 
Co-60 42.74% 
Ni-63 2.26% 
Co-58 1.79% 
Zn-65 1.75% 
H-3 0.17% 

Mn-54 1.65% 
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Table 2-8 
 
 

Radionuclide Percent Abundance for Solid Radioactive Waste Shipments Sent 
Offsite for Processing 

 
 
 

1. Spent Resins, Filters, Sludges 
 

Radionuclide
% 
Abundance 

Fe-55 49.48% 
Co-60 41.42% 
Ni-63 2.33% 
Co-58 1.77% 
Zn-65 1.75% 
H-3 0.10% 

Mn-54 1.62% 
 

2. Dry Active Waste 
 

Radionuclide
% 
Abundance 

Fe-55 7.7% 
Co-60 79.13% 
Ni-63 0.46% 
Co-58 2.12% 
Zn-65 1.68% 
H-3 2.29% 

Mn-54 2.58% 
 

3. Other Waste (contaminated oil) 
 

Radionuclide
% 

Abundance 
Fe-55 8.10% 
Co-60 90.79% 
Ni-63 0.47% 
Co-58 0.00% 
Zn-65 0.00% 
H-3 0.00% 
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Mn-54 0.53% 
 

Table 2-9 
 
 

Totals for Solid Radioactive Waste Buried in 2019 
 

  

Number of 
Shipments 
 included 

Number  
of 

Containers 
Waste 
Class 

Mode of 
Transport

Container 
Type 

Disposed 
Volume 

(m3) 

Disposed 
Weight  

(Lbs) 

Total 
Activity
(Curies)

Spent 
Resins, 
Filters, 
Sludges 

57 

 
19 A  Tractor/ 

Highway HIC 45.25 69660.01 60.1 

DAW 35 72 A Tractor/ 
Highway  Liner/HIC 316.83 247532 169.1 

TOTALS: 92 91       362.08 317192.01 229.1 
 

Notes:  
1. Total buried for 2019 includes items shipped for processing in 2017-2019. 
2. No items solidified. 

 
 

Total buried for 2019 
Radionuclide % Abundance

Fe-55 34.19% 
Co-60 56.50% 
Ni-63 5.23% 
Co-58 0.32% 
Zn-65 0.93% 
H-3 0.05% 

Mn-54 1.59% 
Sb-125 0.50% 
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Table 2-10 
 
 

Radionuclide Percent Abundance for Solid Radioactive Waste Buried in 2019 
 
 
 

1. Spent Resins, Filters, Sludges  
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

2. Dry Active Waste 
 

 
 

 
 
 

  

2019 Wet Waste Buried 

Radionuclide 
% 

Abundance 
Fe-55 64.53% 
Co-60 28.77% 
Ni-63 2.59% 
Co-58 0.60% 
Zn-65 1.23% 
C-14 0.54% 
H-3 0.08% 

Mn-54 1.17% 
C-14 0.54% 

Sb-125 0.10% 

2019 DAW Buried 

Radionuclide 
% 

Abundance 
Co-60 66.36% 
Fe-55 23.40% 
Ni-63 6.16% 

Mn-54 1.74% 
Zn-65 0.83% 
Sb-125 0.64% 
Nb-95 0.25% 
Co-58 0.23% 
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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 Nuclear, LLC site since the 
early 1970s.  At the present time, the meteorological system is based on a 200-foot high 
tower located approximately 1,000 feet to the southeast of the plant.  Wind sensors are 
mounted at the 10m and 60m elevations on this tower.  Vertical temperature differential is 
measured with redundant sensor pairs between the 10m and 60m levels.  Sigma theta (the 
standard deviation of horizontal wind direction) is calculated from wind direction at both 
levels.  Dew point and ambient temperature sensors are present at the 10m level. 
Precipitation is measured at ground level.  
 
A back-up meteorological tower was erected in 1982.  It is a 10m tower providing alternate 
measurements of wind speed, wind direction, and sigma theta.  A 10m downriver 
meteorological tower is also available. This tower measures wind speed, wind direction, 
sigma theta, temperature and dew point. 
 
Meteorological data are transmitted to the plant Control Room, Technical Support Center, 
Emergency Operations Facility for emergency response availability, and ABSG Consulting, 
Inc.  ABSG Consulting, Inc., located in Rockville, Maryland, provides meteorological 
consulting services to Susquehanna Nuclear, LLC. 
 
Regulatory Guide 1.23 requires at least 90% data recovery for meteorological 
instrumentation.  During 2019, all meteorological instrumentation met the 90% data 
recovery requirement with the exception of the primary tower 60 meter elevation wind 
direction sensor, which was 57%.  The percent valid data recovery for the 60 meter 
elevation composite of wind speed, wind direction and Delta Temperature for 2019 was 
56.3%.  The 60 meter wind direction vane was discovered damaged during the November 
2019 instrument calibration surveillance and was replaced with a new vane.  Table 3-1 lists 
the percent valid data recovery values for the parameters monitored as part of the 
Susquehanna Nuclear, LLC Meteorological Monitoring Program. 
 
Dispersion modeling for effluents from normal operation is done using the 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 last 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 from the release point within the entire 
region of interest.  The terrain correction factors were taken from FSAR Table 2.3-128. 
 
Tables 3-2 and 3-3 provide the joint frequency distribution of wind speed and direction (as a 
function of delta temperature) at the 10 and 60 meter elevations of the primary 
meteorological tower.   
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Table 3-4 lists dispersion and deposition values at various locations near the site.  Tables 3-
5 through 3-8 list dispersion and deposition values at the nearest residence, garden, 
nearest animal raised for meat consumption and dairy farm in each sector within a 5-mile 
radius of the site. 
 
Meteorological dispersion conditions during 2019 were consistent with 2018.  Cloudy 
conditions once again dominated but precipitation totals in 2019 were less than 2018. 
 
The overall X/Q values during 2019 were slightly lower than 2018 for peak locations, but the 
overall values did vary by location.    
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TABLE 3-1 

 
 

METEOROLOGICAL DATA RECOVERY FOR 2019 
 
 

Parameter Percent Valid Data Recovery 

Wind Speed 10m – Primary (1) 98.9 

Wind Speed 60m - Primary 98.9 

Wind Speed 10m – Backup (2) 98.0 

Wind Speed 10m – Downriver (3) 96.2 

Wind Direction 10m – Primary 98.9 

Wind Direction 60m – Primary 57.0 

Wind Direction 10m – Backup 100.0 

Wind Direction 10m - Downriver 100.0 

Temperature 10m - Primary 98.9 

Dew Point 10m - Primary 99.0 

Delta Temperature 60m - Primary 98.4 

Sigma Theta 10m - Primary 99.3 

Sigma Theta 60m - Primary 99.7 

Sigma Theta 10m - Backup 100.0 

Sigma Theta 10m - Downriver 100.0 

Precipitation - Primary 99.0 

COMPOSITE PARAMETERS 

Wind Speed and Direction 10m, Delta 
Temperature 60-10m 

98.3 

Wind Speed and Direction 60m, Delta 
Temperature 60-10m 

56.3 

(1) SSES “Primary” meteorological tower 
(2) SSES “Backup” meteorological tower 
(3) SSES “Downriver” meteorological tower
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TABLE 3-2 
 
 

SSES Joint Frequency Distribution Of Wind Speed And Wind Direction 10m Versus Delta 
Temperature 60-10m For The Period Of January 1, 2019 Through December 31, 2019 
  

Joint Frequency Distribution 
  
 

Hours at Each Wind Speed and Direction 
 

Total Period 
 Period of Record =  1/1/2019  00:00  -  12/31/2019  23:00 
 Elevation: Speed: 10_SPD Direction: 10_WD Lapse: DT60-10A 
 Stability Class  A Delta Temperature Extremely Unstable 
 
 Wind Speed (mph) 
 
 Wind Direction 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 > 24.6 Total 
 N  0  0  0  0  0  0  0 
 NNE  0  0  0  0  0  0  0 
 NE  2  3  0  0  0  0  5 
 ENE  1  2  0  0  0  0  3 
 E  2  0  0  0  0  0  2 
 ESE  3  0  0  0  0  0  3 
 SE  3  0  0  0  0  0  3 
 SSE  2  1  0  0  0  0  3 
 S  0  2  0  0  0  0  2 
 SSW  2  7  1  0  0  0  10 
 SW  0  6  3  0  0  0  9 
 WSW  0  0  1  0  0  0  1 
 W  0  0  0  0  0  0  0 
 WNW  0  0  0  0  0  0  0 
 NW  0  0  0  0  0  0  0 
 NNW  0  0  0  0  0  0  0 
 
 Total  15  21  5  0  0  0  41 
 
 Calm Hours not Included above for : Total Period  119 
 Variable Direction Hours for:  Total Period  0 
 Invalid Hours for: Total Period  153 
 Valid Hours for this Stability Class for: Total Period  41 
 Total Hours for Period 8759 
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TABLE 3-2 
(Continued) 

 
 

SSES Joint Frequency Distribution Of Wind Speed And Wind Direction 10m Versus 
Delta Temperature 60-10m For The Period Of January 1, 2019 Through December 31, 

2019 (Continued) 
 

Joint Frequency Distribution 
  
 

Hours at Each Wind Speed and Direction 
 

Total Period 
 Period of Record =  1/1/2019  00:00  -  12/31/2019  23:00 
 Elevation: Speed: 10_SPD Direction: 10_WD Lapse: DT60-10A 
 Stability Class  B Delta Temperature Moderately Unstable 
 
 Wind Speed (mph) 
 
 Wind Direction 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 > 24.6 Total 
 N  0  0  1  0  0  0  1 
 NNE  1  3  3  0  0  0  7 
 NE  3  5  3  0  0  0  11 
 ENE  1  4  0  0  0  0  5 
 E  3  1  0  0  0  0  4 
 ESE  0  1  0  0  0  0  1 
 SE  0  2  0  0  0  0  2 
 SSE  0  2  0  0  0  0  2 
 S  0  1  2  0  0  0  3 
 SSW  0  8  4  0  0  0  12 
 SW  0  12  19  2  0  0  33 
 WSW  0  2  2  0  0  0  4 
 W  0  0  0  0  0  0  0 
 WNW  0  0  0  0  0  0  0 
 NW  0  0  0  0  0  0  0 
 NNW  0  0  0  0  0  0  0 
 
 Total  8  41  34  2  0  0  85 
 
 Calm Hours not Included above for : Total Period  119 
 Variable Direction Hours for:  Total Period  0 
 Invalid Hours for: Total Period  153 
 Valid Hours for this Stability Class for: Total Period  85 
 Total Hours for Period 8759 
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TABLE 3-2 
(Continued) 

 
 
 

SSES Joint Frequency Distribution Of Wind Speed And Wind Direction 10m Versus 
Delta Temperature 60-10m For The Period Of January 1, 2019 Through December 31, 

2019 (Continued) 
  

Joint Frequency Distribution 
 
 

Hours at Each Wind Speed and Direction 
 

Total Period 
 Period of Record =  1/1/2019  00:00  -  12/31/2019  23:00 
 Elevation: Speed: 10_SPD Direction: 10_WD Lapse: DT60-10A 
 Stability Class  C Delta Temperature Slightly Unstable 
 
 Wind Speed (mph) 
 
 Wind Direction 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 > 24.6 Total 
 N  0  7  4  0  0  0  11 
 NNE  0  13  11  0  0  0  24 
 NE  4  18  2  0  0  0  24 
 ENE  6  3  0  0  0  0  9 
 E  3  3  0  0  0  0  6 
 ESE  1  4  0  0  0  0  5 
 SE  0  4  1  0  0  0  5 
 SSE  0  5  1  0  0  0  6 
 S  2  10  4  0  0  0  16 
 SSW  0  17  5  0  0  0  22 
 SW  0  44  40  1  0  0  85 
 WSW  0  4  13  1  0  0  18 
 W  0  2  1  0  0  0  3 
 WNW  0  0  3  0  0  0  3 
 NW  0  0  2  0  0  0  2 
 NNW  0  0  4  2  0  0  6 
 
 Total  16  134  91  4  0  0  245 
 
 Calm Hours not Included above for : Total Period  119 
 Variable Direction Hours for:  Total Period  0 
 Invalid Hours for: Total Period  153 
 Valid Hours for this Stability Class for: Total Period  245 
 Total Hours for Period 8759 
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TABLE 3-2 
(Continued) 

 
 

SSES Joint Frequency Distribution Of Wind Speed And Wind Direction 10m Versus 
Delta Temperature 60-10m For The Period Of January 1, 2019 Through December 31, 

2019 (Continued) 
  

Joint Frequency Distribution 
 
 

Hours at Each Wind Speed and Direction 
 

Total Period 
 Period of Record =  1/1/2019  00:00  -  12/31/2019  23:00 
 Elevation: Speed: 10_SPD Direction: 10_WD Lapse: DT60-10A 
 Stability Class  D Delta Temperature Neutral 
 
 Wind Speed (mph) 
 
 Wind Direction 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 > 24.6 Total  
 N  28  81  62  3  0  0  174 
 NNE  59  164  33  0  0  0  256 
 NE  152  196  12  0  0  0  360 
 ENE  122  88  4  0  0  0  214 
 E  118  39  3  0  0  0  160 
 ESE  105  51  7  0  0  0  163 
 SE  108  86  13  0  0  0  207 
 SSE  70  123  20  0  0  0  213 
 S  69  122  56  1  0  0  248 
 SSW  59  199  25  1  0  0  284 
 SW  40  232  186  18  0  0  476 
 WSW  28  77  135  72  3  0  315 
 W  6  39  91  36  2  0  174 
 WNW  6  40  91  22  0  0  159 
 NW  8  50  190  45  1  0  294 
 NNW  6  62  152  9  0  0  229 
 
 Total  984  1649  1080  207  6  0  3926 
 
 Calm Hours not Included above for : Total Period  119 
 Variable Direction Hours for:  Total Period  0 
 Invalid Hours for: Total Period  153 
 Valid Hours for this Stability Class for: Total Period  3926 
 Total Hours for Period 8759 
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TABLE 3-2 
(Continued) 

 
 
 

SSES Joint Frequency Distribution Of Wind Speed And Wind Direction 10m Versus 
Delta Temperature 60-10m For The Period Of January 1, 2019 Through December 31, 

2019 (Continued) 
  

Joint Frequency Distribution 
 
 

Hours at Each Wind Speed and Direction 
 

Total Period 
 Period of Record =  1/1/2019  00:00  -  12/31/2019  23:00 
 Elevation: Speed: 10_SPD Direction: 10_WD Lapse: DT60-10A 
 Stability Class  E Delta Temperature Slightly Stable 
 
 Wind Speed (mph) 
 
 Wind Direction 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 > 24.6 Total  
 N  24  28  3  0  0  0  55 
 NNE  91  97  9  0  0  0  197 
 NE  227  110  3  0  0  0  340 
 ENE  342  41  0  0  0  0  383 
 E  286  16  0  0  0  0  302 
 ESE  167  31  2  0  0  0  200 
 SE  188  31  4  0  0  0  223 
 SSE  153  82  5  0  0  0  240 
 S  148  161  36  4  0  0  349 
 SSW  86  164  27  0  0  0  277 
 SW  41  94  31  2  0  0  168 
 WSW  19  30  27  7  4  0  87 
 W  8  28  13  12  2  0  63 
 WNW  5  15  5  6  0  0  31 
 NW  2  27  10  4  0  0  43 
 NNW  6  29  16  0  0  0  51 
 
 Total  1793  984  191  35  6  0  3009 
 
 Calm Hours not Included above for : Total Period  119 
 Variable Direction Hours for:  Total Period  0 
 Invalid Hours for: Total Period  153 
 Valid Hours for this Stability Class for: Total Period  3009 
 Total Hours for Period 8759 
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TABLE 3-2 
(Continued) 

 
 
 

SSES Joint Frequency Distribution Of Wind Speed And Wind Direction 10m Versus 
Delta Temperature 60-10m For The Period Of January 1, 2019 Through December 31, 

2019 (Continued) 
  

Joint Frequency Distribution 
 
 

Hours at Each Wind Speed and Direction 
 

Total Period 
 Period of Record =  1/1/2019  00:00  -  12/31/2019  23:00 
 Elevation: Speed: 10_SPD Direction: 10_WD Lapse: DT60-10A 
 Stability Class  F Delta Temperature Moderately Stable 
 
 Wind Speed (mph) 
 
 Wind Direction 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 > 24.6 Total  
 N  2  4  0  0  0  0  6 
 NNE  18  9  0  0  0  0  27 
 NE  102  5  0  0  0  0  107 
 ENE  348  12  0  0  0  0  360 
 E  179  0  0  0  0  0  179 
 ESE  57  0  0  0  0  0  57 
 SE  26  0  0  0  0  0  26 
 SSE  20  0  0  0  0  0  20 
 S  32  6  0  0  0  0  38 
 SSW  11  3  0  0  0  0  14 
 SW  5  4  0  0  0  0  9 
 WSW  1  0  0  0  0  0  1 
 W  0  0  0  0  0  0  0 
 WNW  0  1  0  0  0  0  1 
 NW  0  0  0  0  0  0  0 
 NNW  1  1  0  0  0  0  2 
 
 Total  802  45  0  0  0  0  847 
 
 Calm Hours not Included above for : Total Period  119 
 Variable Direction Hours for:  Total Period  0 
 Invalid Hours for: Total Period  153 
 Valid Hours for this Stability Class for: Total Period  847 
 Total Hours for Period  8759 
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TABLE 3-2 
(Continued) 

 
 

SSES Joint Frequency Distribution Of Wind Speed And Wind Direction 10m Versus 
Delta Temperature 60-10m For The Period Of January 1, 2019 Through December 31, 

2019 (Continued) 
  

Joint Frequency Distribution 
 
 

Hours at Each Wind Speed and Direction 
 

Total Period 
 Period of Record =  1/1/2019  00:00  -  12/31/2019  23:00 
 Elevation: Speed: 10_SPD Direction: 10_WD Lapse: DT60-10A 
 Stability Class  G Delta Temperature Extremely Stable 
 
 Wind Speed (mph) 
 
 Wind Direction 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 > 24.6 Total  
 N  1  0  0  0  0  0  1 
 NNE  6  1  0  0  0  0  7 
 NE  35  2  0  0  0  0  37 
 ENE  180  8  0  0  0  0  188 
 E  58  3  0  0  0  0  61 
 ESE  10  0  0  0  0  0  10 
 SE  12  0  0  0  0  0  12 
 SSE  14  0  0  0  0  0  14 
 S  4  0  0  0  0  0  4 
 SSW  0  0  0  0  0  0  0 
 SW  0  0  0  0  0  0  0 
 WSW  0  0  0  0  0  0  0 
 W  0  0  0  0  0  0  0 
 WNW  0  0  0  0  0  0  0 
 NW  0  0  0  0  0  0  0 
 NNW  0  0  0  0  0  0  0 
 
 Total  320  14  0  0  0  0  334 
 
 Calm Hours not Included above for : Total Period  119 
 Variable Direction Hours for:  Total Period  0 
 Invalid Hours for: Total Period  153 
 Valid Hours for this Stability Class for: Total Period  334 
 Total Hours for Period 8759 
 

 

 
 
 



3-12 
 

TABLE 3-2 
(Continued) 

 
 

SSES Joint Frequency Distribution Of Wind Speed And Wind Direction 10m Versus 
Delta Temperature 60-10m For The Period Of January 1, 2019 Through December 31, 

2019 (Continued) 
  

Joint Frequency Distribution 
 
 

Hours at Each Wind Speed and Direction 
 

 Summary of All Stability Classes 
Total Period 

 Period of Record =  1/1/2019  00:00  -  12/31/2019  23:00 
 Elevation: Speed: 10_SPD Direction: 10_WD Lapse: DT60-10A 
  
 Delta Temperature 
 
 Wind Speed (mph) 
 
 Wind Direction 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 > 24.6 Total  
 N  55  120  70  3  0  0  248 
 NNE  175  287  56  0  0  0  518 
 NE  525  339  20  0  0  0  884 
 ENE  1000  158  4  0  0  0  1162 
 E  649  62  3  0  0  0  714 
 ESE  343  87  9  0  0  0  439 
 SE  337  123  18  0  0  0  478 
 SSE  259  213  26  0  0  0  498 
 S  255  302  98  5  0  0  660 
 SSW  158  398  62  1  0  0  619 
 SW  86  392  279  23  0  0  780 
 WSW  48  113  178  80  7  0  426 
 W  14  69  105  48  4  0  240 
 WNW  11  56  99  28  0  0  194 
 NW  10  77  202  49  1  0  339 
 NNW  13  92  172  11  0  0  288 
 
 Total  3938  2888  1401  248  12  0  8487 
 
 Calm Hours not Included above for : Total Period  119 
 Variable Direction Hours for:  Total Period  0 
 Invalid Hours for: Total Period  153 
 Valid Hours for this Stability Class for: Total Period  8487 
 Total Hours for Period 8759 
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TABLE 3-3 
 
 
SSES Joint Frequency Distribution Of Wind Speed And Wind Direction 60m Versus Delta 
Temperature 60-10m For The Period Of January 1, 2019 Through December 31, 2019 
  

Joint Frequency Distribution 
 
 

Hours at Each Wind Speed and Direction 
 

Total Period 
 Period of Record =  1/1/2019  00:00  -  12/31/2019  23:00 
 Elevation: Speed: 60_SPD Direction: 60_WD Lapse: DT60-10A 
 Stability Class  A Delta Temperature Extremely Unstable 
 
 Wind Speed (mph) 
 
 Wind Direction 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 > 24.6 Total 
 N  0  0  0  0  0  0  0 
 NNE  0  0  0  0  0  0  0 
 NE  0  4  1  0  0  0  5 
 ENE  2  0  0  0  0  0  2 
 E  0  0  0  0  0  0  0 
 ESE  0  0  0  0  0  0  0 
 SE  0  0  0  0  0  0  0 
 SSE  0  0  0  0  0  0  0 
 S  0  0  0  0  0  0  0 
 SSW  0  0  1  0  0  0  1 
 SW  0  1  4  0  0  0  5 
 WSW  0  0  0  0  0  0  0 
 W  0  0  0  0  0  0  0 
 WNW  0  0  0  0  0  0  0 
 NW  0  0  0  0  0  0  0 
 NNW  0  0  0  0  0  0  0 
 
 Total  2  5  6  0  0  0  13 
 
 Calm Hours not Included above for : Total Period  31 
 Variable Direction Hours for:  Total Period  0 
 Invalid Hours for: Total Period  3824 
 Valid Hours for this Stability Class for: Total Period  13 
 Total Hours for Period  8759 
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TABLE 3-3 
(Continued) 

 
 

SSES Joint Frequency Distribution Of Wind Speed And Wind Direction 60m Versus 
Delta Temperature 60-10m For The Period Of January 1, 2019 Through December 31, 

2019 (Continued) 
  

Joint Frequency Distribution 
 
 

Hours at Each Wind Speed and Direction 
 

Total Period 
 Period of Record =  1/1/2019  00:00  -  12/31/2019  23:00 
 Elevation: Speed: 60_SPD Direction: 60_WD Lapse: DT60-10A 
 Stability Class  B Delta Temperature Moderately Unstable 
 
 Wind Speed (mph) 
 
 Wind Direction 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 > 24.6 Total 
 N  0  0  0  0  0  0  0 
 NNE  1  0  4  2  0  0  7 
 NE  1  2  4  0  0  0  7 
 ENE  1  0  0  0  0  0  1 
 E  0  0  0  0  0  0  0 
 ESE  0  0  0  0  0  0  0 
 SE  0  0  0  0  0  0  0 
 SSE  0  0  0  0  0  0  0 
 S  0  0  1  2  0  0  3 
 SSW  0  0  1  0  0  0  1 
 SW  0  1  9  5  1  0  16 
 WSW  0  0  0  1  0  0  1 
 W  0  0  0  0  0  0  0 
 WNW  0  0  0  0  0  0  0 
 NW  0  0  0  0  0  0  0 
 NNW  0  0  0  0  0  0  0 
 
 Total  3  3  19  10  1  0  36 
 
 Calm Hours not Included above for : Total Period  31 
 Variable Direction Hours for:  Total Period  0 
 Invalid Hours for: Total Period  3824 
 Valid Hours for this Stability Class for: Total Period  36 
 Total Hours for Period 8759 
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TABLE 3-3 
(Continued) 

 
 
SSES Joint Frequency Distribution Of Wind Speed And Wind Direction 60m Versus 
Delta Temperature 60-10m For The Period Of January 1, 2019 Through December 31, 

2019 (Continued) 
 

Joint Frequency Distribution 
 
 

Hours at Each Wind Speed and Direction 
 

Total Period 
 Period of Record =  1/1/2019  00:00  -  12/31/2019  23:00 
 Elevation: Speed: 60_SPD Direction: 60_WD Lapse: DT60-10A 
 Stability Class  C Delta Temperature Slightly Unstable 
 
 Wind Speed (mph) 
 
 Wind Direction 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 > 24.6 Total 
 N  0  0  1  5  0  0  6 
 NNE  0  4  7  2  0  0  13 
 NE  0  5  2  0  0  0  7 
 ENE  0  0  0  0  0  0  0 
 E  0  2  0  0  0  0  2 
 ESE  0  0  1  0  0  0  1 
 SE  0  0  4  0  0  0  4 
 SSE  0  0  1  1  0  0  2 
 S  0  1  0  1  0  0  2 
 SSW  0  6  3  1  0  0  10 
 SW  0  6  14  4  1  0  25 
 WSW  0  0  1  3  0  0  4 
 W  0  0  0  1  0  0  1 
 WNW  0  0  0  0  0  0  0 
 NW  0  0  0  1  0  0  1 
 NNW  0  0  0  1  0  0  1 
 
 Total  0  24  34  20  1  0  79 
 
 Calm Hours not Included above for : Total Period  31 
 Variable Direction Hours for:  Total Period  0 
 Invalid Hours for: Total Period  3824 
 Valid Hours for this Stability Class for: Total Period  79 
 Total Hours for Period 8759 
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TABLE 3-3 
(Continued) 

 
 
 

SSES Joint Frequency Distribution Of Wind Speed And Wind Direction 60m Versus 
Delta Temperature 60-10m For The Period Of January 1, 2019 Through December 31, 

2019 (Continued) 
 

Joint Frequency Distribution 
 
 

Hours at Each Wind Speed and Direction 
 

Total Period 
 Period of Record =  1/1/2019  00:00  -  12/31/2019  23:00 
 Elevation: Speed: 60_SPD Direction: 60_WD Lapse: DT60-10A 
 Stability Class  D Delta Temperature Neutral 
 
 Wind Speed (mph) 
 
 Wind Direction 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 > 24.6 Total  
 N  3  21  47  19  0  0  90 
 NNE  12  86  96  25  0  0  219 
 NE  15  73  54  7  0  0  149 
 ENE  18  50  27  0  0  0  95 
 E  14  32  9  2  0  0  57 
 ESE  23  30  26  8  0  0  87 
 SE  19  38  44  12  0  0  113 
 SSE  23  36  51  4  2  0  116 
 S  25  30  34  32  6  0  127 
 SSW  16  59  30  24  4  0  133 
 SW  13  79  121  64  3  0  280 
 WSW  5  15  63  130  63  11  287 
 W  2  8  50  76  21  4  161 
 WNW  2  7  56  84  8  1  158 
 NW  0  10  124  105  8  0  247 
 NNW  2  8  35  31  1  0  77 
 
 Total  192  582  867  623  116  16  2396 
 
 Calm Hours not Included above for : Total Period  31 
 Variable Direction Hours for:  Total Period  0 
 Invalid Hours for: Total Period  3824 
 Valid Hours for this Stability Class for: Total Period  2396 
 Total Hours for Period 8759 
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TABLE 3-3 
(Continued) 

 
 
 

SSES Joint Frequency Distribution Of Wind Speed And Wind Direction 60m Versus 
Delta Temperature 60-10m For The Period Of January 1, 2019 Through December 31, 

2019 (Continued) 
 

Joint Frequency Distribution 
 
 

Hours at Each Wind Speed and Direction 
 

Total Period 
 Period of Record =  1/1/2019  00:00  -  12/31/2019  23:00 
 Elevation: Speed: 60_SPD Direction: 60_WD Lapse: DT60-10A 
 Stability Class  E Delta Temperature Slightly Stable 
 
 Wind Speed (mph) 
 
 Wind Direction 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 > 24.6 Total  
 N  4  24  13  1  0  0  42 
 NNE  33  108  51  13  0  0  205 
 NE  40  95  58  2  0  0  195 
 ENE  38  31  11  0  0  0  80 
 E  43  48  11  0  0  0  102 
 ESE  33  37  13  5  0  0  88 
 SE  38  36  31  1  0  0  106 
 SSE  27  41  27  3  2  0  100 
 S  31  50  70  37  10  1  199 
 SSW  27  62  74  32  10  0  205 
 SW  34  60  88  32  3  0  217 
 WSW  7  19  50  58  6  8  148 
 W  3  7  21  15  10  3  59 
 WNW  0  9  17  8  3  0  37 
 NW  0  8  34  10  0  0  52 
 NNW  1  7  20  1  0  0  29 
 
 Total  359  642  589  218  44  12  1864 
 
 Calm Hours not Included above for : Total Period  31 
 Variable Direction Hours for:  Total Period  0 
 Invalid Hours for: Total Period  3824 
 Valid Hours for this Stability Class for: Total Period  1864 
 Total Hours for Period 8759 
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TABLE 3-3 
(Continued) 

 
 
SSES Joint Frequency Distribution Of Wind Speed And Wind Direction 60m Versus 
Delta Temperature 60-10m For The Period Of January 1, 2019 Through December 31, 

2019 (Continued) 
 

Joint Frequency Distribution 
 
 

Hours at Each Wind Speed and Direction 
 

Total Period 
 Period of Record =  1/1/2019  00:00  -  12/31/2019  23:00 
 Elevation: Speed: 60_SPD Direction: 60_WD Lapse: DT60-10A 
 Stability Class  F Delta Temperature Moderately Stable 
 
 Wind Speed (mph) 
 
 Wind Direction 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 > 24.6 Total  
 N  3  19  1  0  0  0  23 
 NNE  28  71  7  0  0  0  106 
 NE  36  37  2  0  0  0  75 
 ENE  16  9  0  0  0  0  25 
 E  9  7  0  0  0  0  16 
 ESE  13  7  0  0  0  0  20 
 SE  11  8  0  0  0  0  19 
 SSE  5  6  1  0  0  0  12 
 S  11  7  3  0  0  0  21 
 SSW  3  9  2  0  0  0  14 
 SW  3  10  7  2  0  0  22 
 WSW  1  0  2  1  0  0  4 
 W  0  2  1  0  0  0  3 
 WNW  1  2  0  0  0  0  3 
 NW  1  4  3  0  0  0  8 
 NNW  0  1  1  0  0  0  2 
 
 Total  141  199  30  3  0  0  373 
 
 Calm Hours not Included above for : Total Period  31 
 Variable Direction Hours for:  Total Period  0 
 Invalid Hours for: Total Period  3824 
 Valid Hours for this Stability Class for: Total Period  373 
 Total Hours for Period 8759 
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TABLE 3-3 
(Continued) 

 
 

SSES Joint Frequency Distribution Of Wind Speed And Wind Direction 60m Versus 
Delta Temperature 60-10m For The Period Of January 1, 2019 Through December 31, 

2019 (Continued) 
  

Joint Frequency Distribution 
 
 

Hours at Each Wind Speed and Direction 
 

Total Period 
 Period of Record =  1/1/2019  00:00  -  12/31/2019  23:00 
 Elevation: Speed: 60_SPD Direction: 60_WD Lapse: DT60-10A 
 Stability Class  G Delta Temperature Extremely Stable 
 
 Wind Speed (mph) 
 
 Wind Direction 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 > 24.6 Total  
 N  7  28  1  0  0  0  36 
 NNE  7  42  5  0  0  0  54 
 NE  2  7  1  0  0  0  10 
 ENE  9  0  0  0  0  0  9 
 E  2  5  1  0  0  0  8 
 ESE  3  0  0  0  0  0  3 
 SE  1  0  0  0  0  0  1 
 SSE  3  0  0  0  0  0  3 
 S  0  5  0  0  0  0  5 
 SSW  1  4  2  0  0  0  7 
 SW  0  5  0  0  0  0  5 
 WSW  1  0  0  0  0  0  1 
 W  0  0  0  0  0  0  0 
 WNW  0  0  0  0  0  0  0 
 NW  0  0  0  0  0  0  0 
 NNW  0  1  0  0  0  0  1 
 
 Total  36  97  10  0  0  0  143 
 
 Calm Hours not Included above for : Total Period  31 
 Variable Direction Hours for:  Total Period  0 
 Invalid Hours for: Total Period  3824 
 Valid Hours for this Stability Class for: Total Period  143 
 Total Hours for Period 8759 
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TABLE 3-3 
(Continued) 

 
 

SSES Joint Frequency Distribution Of Wind Speed And Wind Direction 60m Versus 
Delta Temperature 60-10m For The Period Of January 1, 2019 Through December 31, 

2019 (Continued) 
  

Joint Frequency Distribution 
 
 

Hours at Each Wind Speed and Direction 
 
 Summary of All Stability Classes 

Total Period 
 Period of Record =  1/1/2019  00:00  -  12/31/2019  23:00 
 Elevation: Speed: 60_SPD Direction: 60_WD Lapse: DT60-10A 
  
 Delta Temperature 
 
 Wind Speed (mph) 
 
 Wind Direction 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 > 24.6 Total  
 N  17  92  63  25  0  0  197 
 NNE  81  311  170  42  0  0  604 
 NE  94  223  122  9  0  0  448 
 ENE  84  90  38  0  0  0  212 
 E  68  94  21  2  0  0  185 
 ESE  72  74  40  13  0  0  199 
 SE  69  82  79  13  0  0  243 
 SSE  58  83  80  8  4  0  233 
 S  67  93  108  72  16  1  357 
 SSW  47  140  113  57  14  0  371 
 SW  50  162  243  107  8  0  570 
 WSW  14  34  116  193  69  19  445 
 W  5  17  72  92  31  7  224 
 WNW  3  18  73  92  11  1  198 
 NW  1  22  161  116  8  0  308 
 NNW  3  17  56  33  1  0  110 
 
 Total  733  1552  1555  874  162  28  4904 
 
 Calm Hours not Included above for : Total Period  31 
 Variable Direction Hours for:  Total Period  0 
 Invalid Hours for: Total Period  3824 
 Valid Hours for this Stability Class for: Total Period  4904 
 Total Hours for Period 8759 
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TABLE 3-4 

 
2019 Atmospheric Dispersion Estimates For RETDAS Input At Selected Locations 

 
 
 

AFFECTED 
SECTOR LOCATION MILES X/Q(1) X/Q DEC(2) 

X/Q DEC+ 
DEP(3) DEPOSITION(4) 

11 / SW Maximum (X/Q) 
Site Boundary 0.61 1.17E-05 1.16E-05 1.05E-05 3.06E-08 

9 / S Closest (X/Q) Site 
Boundary 0.38 3.76E-06 3.75E-06 3.48E-06 2.13E-08 

12 / WSW Maximum (X/Q) 
Residence 1.3 8.82E-06 8.74E-06 7.50E-06 1.29E-08 

16 / NNW Maximum (D/Q) 
Residence 0.7 7.21E-06 7.16E-06 6.39E-06 1.87E-08 

7 / SE Maximum (D/Q) 
Garden 0.6 1.46E-06 1.46E-06 1.31E-06 1.41E-08 

12 / WSW Maximum (D/Q) 
Dairy 1.7 5.90E-06 5.84E-06 4.92E-06 8.38E-09 

12 / WSW Maximum (D/Q) 
Meat Producer 1.7 5.90E-06 5.84E-06 4.92E-06 8.38E-09 

3 / NE Riverlands / EIC 0.7 3.64E-06 3.63E-06 3.23E-06 2.34E-08 

12 / WSW Tower’s Club 0.5 3.70E-05 3.68E-05 3.36E-05 6.07E-08 

3 / NE Riverlands / Garden 0.9 2.53E-06 2.52E-06 2.20E-06 1.57E-08 

11 / SW SW Garden 0.5 1.58E-05 1.57E-05 1.43E-05 4.24E-08 

 
 
 
 
 

1 X/Q RELATIVE CONCENTRATION (SEC/M3) 
2 X/Q DEC DECAYED AND UNDEPLETED, HALF-LIFE 2.26 DAYS 
3 X/Q DEC+DEP DECAYED AND DEPLETED, HALF-LIFE 8 DAYS (SEC/M3) 
4 DEPOSITION RELATIVE DEPOSITION RATE (1/M2) 
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TABLE 3-5 
 

2019 Atmospheric Dispersion Estimates At The Nearest Residence Within A 5-Mile Radius 
Of SSES By Sector 

 
SECTOR 
NUMBER 

AFFECTED 
SECTOR MILES X/Q X/Q DEC 

X/Q DEC 
+DEP DEPOSITION 

1 N 1.3 2.43E-06 2.41E-06 2.06E-06 7.07E-09 

2 NNE 1 2.86E-06 2.84E-06 2.48E-06 1.12E-08 

3 NE 0.9 2.52E-06 2.51E-06 2.20E-06 1.57E-08 

4 ENE 2.1 3.70E-07 3.68E-07 3.04E-07 2.41E-09 

5 E 1.4 2.86E-07 2.85E-07 2.42E-07 2.08E-09 

6 ESE 0.5 1.18E-06 1.18E-06 1.07E-06 1.03E-08 

7 SE 0.6 1.46E-06 1.46E-06 1.31E-06 1.41E-08 

8 SSE 0.7 1.17E-06 1.17E-06 1.04E-06 9.33E-09 

9 S 1 8.58E-07 8.54E-07 7.43E-07 4.19E-09 

10 SSW 0.9 2.88E-06 2.87E-06 2.51E-06 1.03E-08 

11 SW 1.5 3.01E-06 2.98E-06 2.53E-06 6.92E-09 

12 WSW 1.3 8.82E-06 8.74E-06 7.50E-06 1.29E-08 

13 W 1.2 5.91E-06 5.85E-06 5.05E-06 8.24E-09 

14 WNW 1.1 4.21E-06 4.17E-06 3.62E-06 7.16E-09 

15 NW 0.8 7.36E-06 7.30E-06 6.46E-06 1.57E-08 

16 NNW 0.7 7.21E-06 7.16E-06 1.87E-08 2.42E-08 

 
 
 
 

1 X/Q RELATIVE CONCENTRATION (SEC/M3) 
2 X/Q DEC DECAYED AND UNDEPLETED, HALF-LIFE 2.26 DAYS 
3 X/Q DEC+DEP DECAYED AND DEPLETED, HALF-LIFE 8 DAYS (SEC/M3) 
4 DEPOSITION RELATIVE DEPOSITION RATE (1/M2) 
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TABLE 3-6 
 

2019 Atmospheric Dispersion Estimates At The Nearest Garden Within A 5-Mile Radius 
Of SSES By Sector 

 
 

SECTOR 
NUMBER 

AFFECTED 
SECTOR MILES X/Q X/Q DEC X/Q DEC 

+DEP DEPOSITION 

1 N 3.2 6.36E-07 6.24E-07 4.95E-07 1.50E-09 

2 NNE 2.3 8.19E-07 8.10E-07 6.64E-07 2.75E-09 

3 NE 2.7 4.87E-07 4.82E-07 3.88E-07 2.52E-09 

4 ENE 2.4 3.02E-07 3.00E-07 2.44E-07 1.91E-09 

5 E 4.9 3.59E-08 3.54E-08 2.66E-08 2.04E-10 

6 ESE 3.1 6.14E-08 6.09E-08 4.81E-08 3.95E-10 

7 SE 0.6 1.46E-06 1.46E-06 1.31E-06 1.41E-08 

8 SSE 2.9 1.21E-07 1.20E-07 9.53E-08 7.56E-10 

9 S 3.5 1.06E-07 1.04E-07 8.14E-08 4.08E-10 

10 SSW 1.3 1.68E-06 1.67E-06 1.43E-06 5.69E-09 

11 SW 1.9 2.11E-06 2.09E-06 1.75E-06 4.68E-09 

12 WSW 1.3 8.82E-06 8.74E-06 7.50E-06 1.29E-08 

13 W 3.2 1.22E-06 1.19E-06 9.44E-07 1.33E-09 

14 WNW 1.9 1.87E-06 1.84E-06 1.54E-06 2.91E-09 

15 NW 2.3 3.38E-06 3.33E-06 2.75E-06 7.12E-09 

16 NNW 4 4.70E-07 4.58E-07 3.55E-07 8.39E-10 

 
 

 
1 X/Q RELATIVE CONCENTRATION (SEC/M3) 
2 X/Q DEC DECAYED AND UNDEPLETED, HALF-LIFE 2.26 DAYS 
3 X/Q DEC+DEP DECAYED AND DEPLETED, HALF-LIFE 8 DAYS (SEC/M3) 
4 DEPOSITION RELATIVE DEPOSITION RATE (1/M2) 
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TABLE 3-7 
 

2019 ATMOSPHERIC DISPERSION ESTIMATES 
AT THE NEAREST ANIMAL RAISED FOR MEAT CONSUMPTION 

WITHIN A 5-MILE RADIUS BY SECTOR 
 
 

SECTOR 
NUMBER 

AFFECTED 
SECTOR MILES X/Q X/Q DEC 

X/Q DEC 
+DEP DEPOSITION 

2 NNE 2.3 8.19E-07 8.10E-07 6.64E-07 2.75E-09 

4 ENE 2.4 3.02E-07 3.00E-07 2.44E-07 1.91E-09 

5 E 4.5 4.15E-08 4.10E-08 3.11E-08 2.40E-10 

12 WSW 1.7 5.90E-06 5.84E-06 4.92E-06 8.38E-09 

13 W 5.0 5.74E-07 5.54E-07 4.21E-07 5.30E-10 

15 NW 2.3 3.38E-06 3.33E-06 2.75E-06 7.12E-09 

 
 
 

  

 
TABLE 3-8 

 
 

2019 ATMOSPHERIC DISPERSION ESTIMATES AT ALL DAIRY LOCATIONS 
WITHIN A 5-MILE RADIUS BY SECTOR 

 
 

SECTOR 
NUMBER 

AFFECTED 
SECTOR MILES X/Q X/Q DEC 

X/Q DEC 
+DEP DEPOSITION 

5 E 4.5 4.15E-08 4.10E-08 3.11E-08 2.40E-10 

12 WSW 1.7 5.90E-06 5.84E-06 4.92E-06 8.38E-09 

13 W 5.0 5.74E-07 5.54E-07 4.21E-07 5.30E-10 
 
 
 

1 X/Q RELATIVE CONCENTRATION (SEC/M3) 
2 X/Q DEC DECAYED AND UNDEPLETED, HALF-LIFE 2.26 DAYS 
3 X/Q DEC+DEP DECAYED AND DEPLETED, HALF-LIFE 8 DAYS (SEC/M3) 
4 DEPOSITION RELATIVE DEPOSITION RATE (1/M2) 

 
 
 



FIGURE 3-1 

2019 ANNUAL WIND ROSE 10M LEVEL- PRIMARY TOWER 

f=lun Date: 21612o2o 9:49:59 Atv1 

WIND ROSE 

(VVJNPS FRQt0) . N 

1' 
o.osi PERCENT CALMS , 

(NOT INCiUD!:D IN PLOD 
Stan Date: .1/1/2019 01:00 

'•' • I • • '< '• 

End Date: 12/31/2019 i3:00 

10)v'D 
l Sen'O" .Selected·. 10 SPD 

Legend---------

~: t:~6 ~~~~g~~~n~~~ ~:~~~~ 
c WIND SPEED ~ESS THAN 12,5 MPH 
,. wtNo sF't:ED GREA rER THAN 12.6 MPH 

This wind rose displays the frequency of hourly average wind direction from a given sector. In 
2019, the predominant wind direction occurred 13.7% of the time from the ENE sector. The 
average wind speed was 4.9 mph and the average wind speed for the predominant sector (ENE) 
was 2.6 mph. The sector with the highest average wind speed was W (9.6 mph). 
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FIGURE3-2 
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This wind rose displays the frequency of hourly average wind direction from a given sector. In 
2019, the predominant wind direction occurred 12.3% of the time from the NNE sector. The 
average wind speed was 8.7 mph and the average wind speed for the predominant sector (NNE) 
was 6.9 mph. The sector with the highest average wind speed was WSW (14.3 mph.). 
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FIGURE 3-3 

PASQUIL STABILITY CLASS PREVALENCES DATA 
Period: 2019 

Joint Frequency Distributions at 10 Meters 
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SECTION 4 
 

DOSE MEASUREMENTS AND ASSESSMENTS 



 

 4-2 

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 Susquehanna Nuclear, LLC Technical Requirements Manual.  
 
Radioactive material was detected in some of the airborne and waterborne effluent 
samples analyzed.  Dose calculations using measured and calculated 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 (reported in the 2019 Annual Radiological Environmental Operating 
Report) contributed a maximum of 6.31E-1 mrem (measured at location 9S2 and 
based on an occupancy time by a member of the public of 20 hours per quarter) at 
the Protected Area Boundary south of the plant.  Based on airborne effluent sample 
data, the maximum organ (including thyroid)/total body dose is 1.47 mrem (CHILD, 
LUNG Table 4-4).  The maximum organ/total body dose from all liquid effluent is 
3.17E-2 mrem (ADULT, GI-LLI Table 4-2). Conservatively adding the maximum 
organ/total body dose from liquid and gaseous effluent and the maximum total body 
dose determined from direct radiation results in a dose of 2.13 mrem, which is 8.5% 
of the 40CFR190 limit of 25 mrem to total body/organ (except thyroid) and 2.8% of 
the 40CFR190 limit of 75 mrem to the thyroid.   
 
Doses to a maximally exposed member of the public from waterborne effluents are 
calculated for fish ingestion and shoreline exposure at the plant outfall, and drinking 
water ingestion at Danville, PA.  Site specific parameters used in the calculations for 
the Danville receiver, specific for actual average blowdown and river level for the 
entire year are shown in Table 4-1.  
 

TABLE 4-1 
 

SITE-SPECIFIC PARAMETERS USED FOR RETDAS CALCULATIONS 
(DANVILLE RECEIVER) 

FOR 2019 
 

 
PARAMETER 

 
ENTIRE YEAR 

Cooling Tower Blowdown (CFS) 16.3 

Average Net River Level (ft.) 7.6 

Dilution Factor at Danville(1) 644.50 

Transit time to Danville (hr.)(1) 19.3 
 
(1)From ODCM-QA-005, Att. E 
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Summaries of maximum individual doses resulting from airborne and waterborne 
radioactive effluent releases from each unit are given in Table 4-2.  Meteorological 
data from Section 3 were used to calculate the dose from airborne effluents.   
 
The Radioactive Effluent Release Report includes an assessment of the radiation 
dose from radioactive effluents to members of the public within the site boundary.  
Within the Site Boundary there are several areas frequented by members of the 
public. There are no significant exposure pathways from waterborne effluents in 
these areas. Doses from airborne effluent are calculated for members of the public 
for the following locations: Riverlands Recreation Area, the Towers Club, and 
residence with the maximum X/Q value; the garden, dairy and meat producing farm 
with the maximum D/Q value; and the site boundary with the maximum X/Q value. 
Summaries of the calculated maximum doses within the site boundary and selected 
locations beyond the site boundary resulting from airborne effluents are presented 
in Table 4-4. The above referenced locations are shown on Figure 4-1. 
 
In the area comprising the Riverlands Recreation Area, three pathways of radiation 
exposure can be identified: plume, ground, and inhalation.  There are no significant 
exposure pathways from waterborne effluents in this area.  There are approximately 
40,000 visitors to the Riverlands Recreation Area each year.  For dose calculations, 
it is assumed that the average visitor stays in the area for one hour.  The calculated 
dose rate and collective dose for visitors to the Riverlands Recreation Area during 
2019 are shown on Table 4-3. 
 
Use of the RETDAS code yields calculated doses for the Riverlands area for the 
report period.  These doses assume an occupancy factor of 100% for a member of 
the public during 2019.  These calculated dose values are shown on Table 4-4.   
 
In Regulatory Guide 1.21, Revision 2, “Measuring, Evaluating, and Reporting 
Radioactive Material in Liquid and Gaseous Effluents and Solid Waste”, the NRC 
has recommended that U.S. nuclear power plants evaluate whether Carbon-14 (C-
14) is a "principal radionuclide", and if so, report the amount of C-14 released.   
Radioactive effluent releases of C-14 have not increased but the decline in releases 
of other radionuclides has resulted in C-14 possibly becoming more prominent, 
specifically in airborne effluents. This regulatory guidance has led to an industry 
initiative to evaluate and report C-14 in the Annual Radioactive Effluent Release 
Report. 
 
Information for C-14 dose impact is included as supplemental information in this 
report.  Reportable values for dose impact do not include C-14 contribution.  C-14, 
with a half-life of 5730 years, is a naturally occurring isotope of carbon produced by 
cosmic ray interactions in the atmosphere.  Nuclear weapons testing in the 1950s 
and 1960s significantly increased the amount of C-14 in the atmosphere.  C-14 is 
also produced in commercial nuclear reactors, but the amounts produced are much 
less than those produced naturally or from weapons testing. 
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In December 2010 the Electric Power Research Institute (EPRI) published Report 
1021106, “Estimation of Carbon-14 in Nuclear Power Plant Gaseous Effluents”, 
which provides conservative technical guidance to support the calculation of C-14 
released in radioactive effluents.  In a BWR the majority of C-14 is generated in the 
reactor core by neutron activation of reactor coolant, specifically 17O(n,α) 14C.  Thus 
C-14 generation is directly proportional to reactor power.  As documented in the 
EPRI report (for a BWR), approximately 99% of the C-14 produced in the reactor 
core is discharged as gaseous effluent (primarily as CO2) through the offgas 
system.  The remaining 1% is released in the form of solid radwaste.  There is 
minimal (<1%) C-14 released in the liquid effluent pathway. 
 
In October of 2012 Susquehanna, in conjunction with an offsite lab, performed 
sampling and analysis for airborne effluent C-14 released from the station via each 
units offgas system. 
 
Since both Susquehanna units are essentially identical in reactor design, a single 
value for the C-14 release rate (in the CO2 form from the offgas system sample 
results) is used in the calculation of C-14 released from each unit.  The release rate 
value is corrected to 100% power then scaled to the fraction of full power year for 
each unit.  The fraction of a full power year is calculated as the Effective Full Power 
Days for the year in question divided by 365 to get the fraction of effective vs full 
year operation. 
 
Based on the above outlined methodology, approximately 47 Curies of C-14 were 
released in gaseous effluents in 2019. 
 
The airborne effluent pathway with the highest offsite dose potential (for C-14 
releases) is the vegetation ingestion pathway.  The maximum expected annual dose 
from C-14 released from Susquehanna Unit-1 (3.33E-1 mrem) and Unit-2 (3.00E-1 
mrem) has been calculated based on methodology in Regulatory Guide 1.109 and 
includes site specific parameters (e.g., nearest garden with highest X/Q value, 
producing both broad leaf and non-broad leaf vegetation). The maximum organ 
dose from airborne effluent C-14 released from the Susquehanna station in 2019 is 
well below the 10CFR50, Appendix I, ALARA design objective (i.e., 15 mrem/yr per 
unit).   The annual dose to the maximally exposed individual from all gaseous 
releases of C-14 (calculated by the above referenced methodology) is 6.33E-1 
mrem to the critical organ (bone) and 1.27E-1 mrem to the total body. 
 
Conservatively adding the maximum dose (calculated based on liquid and gaseous 
effluent sample results combined with direct radiation results) referenced on page 4-
2 to the maximum dose due to the calculated release of C-14 (6.33E-1 mrem, 
CHILD, BONE) bounds the dose that any member of the public receives from 
station operations to 2.76 mrem, which is 11% of the 40CFR190 limit of 25 mrem to 
total body/organ (except thyroid) and 2.8% of the 40CFR190 limit of 75 mrem to the 
thyroid.  
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TABLE 4-2 
 

SUMMARY OF MAXIMUM INDIVIDUAL DOSES 
TO MEMBERS OF THE PUBLIC (4) 

DATA PERIOD:  1/1/19 TO 12/31/19 
 
 

 
 
 

UNIT 

 
 
 

EFFLUENT 

 
 

AGE 
GROUP 

 
 
APPLICABLE 

ORGAN 

ESTIMATED 
MAXIMUM 

DOSE 
(MREM/MRAD) 

 
 
 

LOCATION 

 
 

PERCENT 
OF LIMIT 

 
LIMIT 

(MREM/ 
MRAD)(2) 

     DIST 
(MILES)

AFFECTED 
SECTOR 

  

1 Liquid(1) Teen Total Body 4.19E-03 (3) 0.14 3 
1 Liquid(1) Teen GI-LLI 1.59E-02 (3) 0.16 10 
1 Noble Gas N/A Air Dose 

(Gamma-mRad) 
0.00E+00 0.5 WSW 0 10 

1 Noble Gas N/A Air Dose 
(Beta-mRad) 

0.00E+00 0.5 WSW 0 20 

1 Airborne 
Iodine, 
Tritium and 
Particulates  

Child Liver 3.42E-01 0.5 WSW 2.28 15 

2 Liquid(1) Teen Total Body 4.19E-03 (3) 0.14 3 
2 Liquid(1) Teen GI-LLI 1.59E-02 (3) 0.16 10 
2 Noble Gas N/A Air Dose 

(Gamma-mRad) 
0.00E+00 0.5 WSW 0 10 

2 Noble Gas N/A Air Dose 
(Beta-mRad) 

0.00E+00 0.5 WSW 0 20 

2 Airborne 
Iodine, 
Tritium and 
Particulates 

Child Liver 1.13E+00 0.5 WSW 7.53 15 

 
 
 
 
(1)Estimated dose is based on a site total activity release equally divided between Unit 1 and Unit 2. 
 
(2)10 CFR 50, Appendix I limits are in terms of mrad or mrem/reactor-year for airborne and 

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. 
 
(4)Dose due to calculated release of C-14 not included. 
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TABLE 4-3 

 
CALCULATED COLLECTIVE DOSES TO MEMBERS OF THE PUBLIC WITHIN THE 

RIVERLANDS RECREATION AREA  
DATA PERIOD:  1/1/19 TO 12/31/19 

 
 
 

EFFLUENT 

 
 

AGE GROUP 

 
APPLICABLE 

ORGAN

 
DOSE RATE(1) 

(MREM/HR)

COLLECTIVE 
DOSE(2) 

(PERSON-REM)
     
Noble Gas N/A Total Body 0.00E+00 0.00E+00 
     
     
Noble Gas N/A Skin 0.00E+00 0.00E+00 
     
     
Iodine, Tritium and 
Particulates(3) 

Child GI-LLI 1.67E-05 6.68E-04 

 
(1)Estimated dose and dose rate is based on annual site total activity release.  
 
(2)Collective dose is based on 40,000 person-hours. 
 
(3) Dose due to calculated release of C-14 not included. 
 

TABLE 4-4 
 

SUMMARY OF MAXIMUM INDIVIDUAL DOSES FROM AIRBORNE EFFLUENT 
 

 
 
 

LOCATION 

 
 
 

PATHWAY 

MAXIMUM 
TOTAL BODY 

DOSE 
(MREM) 

 
 

AGE 
GROUP 

MAXIMUM 
ORGAN 
DOSE 

(MREM) 

 
 

AGE GROUP, 
ORGAN 

MAXIMUM 
THYROID 

DOSE 
(MREM) 

 
 

AGE 
GROUP 

1. Maximum Site Boundary Χ/Q  
Total (All) 

 
4.65E-01 

 
(CHILD) 

 
4.65E-01 

 
(CHILD, GI-LLI) 

 
4.65E-01 

 
(CHILD) 

2. Maximum D/Q Garden        
  Total (All) 5.86E-02 (CHILD) 5.86E-02 (CHILD, GI-LLI) 5.86E-02 (CHILD) 
3.     Maximum X/Q Residence   

Total (All) 
 

3.62E-01 
 

(CHILD) 
 

3.62E-01 
 

(CHILD, GI-LLI) 
 

3.62E-01 
 

(CHILD) 
4. Maximum D/Q Dairy        
 Maximum D/Q Meat Total (All) 2.34E-01 (CHILD) 2.34E-01 (CHILD, LUNG) 2.34E-01 (CHILD) 
5. Tower’s Club        
 Total (All) 1.47E+00 (CHILD) 1.47E+00 (CHILD, LUNG) 1.47E+00 (CHILD) 
6.     Riverlands Recreation Area  

Total (All) 
 

1.46E-01 
 

(CHILD) 
 

1.46E-01 
 

(CHILD, GI-LLI) 
 

1.45E-01 
 

(CHILD) 
   
Note: The doses shown above are based on 100% occupancy at the indicated locations.  They are 
based on a composite of all pathways resulting in a total dose to the maximally exposed individual 
due to airborne effluents from both Unit-1 and Unit-2 operations.  Dose due to calculated release of 
C-14 not included.
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FIGURE 4-1 

AIRBORNE-DOSE CALCULATION LOCATIONS 
 

 
* Indicates airborne-dose calculation location per Table 4-4 
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SECTION 5 
 

CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL (ODCM), 
TECHNICAL REQUIREMENTS MANUAL (TRM) 

AND THE SOLID RADIOACTIVE WASTE PROCESS CONTROL PROGRAM 



CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL 

The Susquehanna Nuclear LLC ODCM consists of nine (9) individual procedures. 

There were no changes to the ODCM in 2019 
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CHANGES TO THE TECHNICAL REQUIREMENTS MANUAL 

 
Section 3.11 and 3.6.1 of the Unit-1 and Unit-2 Technical Requirements Manual (TRM) 
by reference are part of the ODCM.  The following limits and requirements are 
contained in Section 3.11:  liquid and gaseous effluent dose limits, liquid and gaseous 
effluent treatment system operability criteria (based on effluent dose), liquid and 
gaseous effluent treatment system operability criteria and the conduct of the 
Radiological Environmental Monitoring Program.  Section 3.6.1 contains requirements 
for venting or purging of primary containment. 
 
Table 3.11.2.1-1 was updated in both the Unit-1 and Unit-2 TRM during 2019. 
The revision to Table 3.11.2.1-1 includes the following changes: 
 

1) Updating the requirements for Tritium (H-3) sampling/analysis in support of 
primary containment purge evolutions. 
 

2) Updating the requirements for gaseous effluent sampling following reactor 
power changes of 15% or greater within a 1-hour period.   
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PROCESS CONTROL PROGRAM CHANGES 
 
 
There were no changes made to the Process Control Program and the following 
implementing procedures during 2019.   

WASTE PROCESSING 

None 

WASTE ANALYSIS AND CLASSIFICATION - 10CFR61 

None 

TESTING/TREATMENT COMBUSTIBLE GASES 

None 

RADIOACTIVE WASTE DEWATERING - GENERAL 

None 

HIGH INTEGRITY CONTAINERS 

None 

PACKAGING 

None 

TRANSPORTATION - 49CFR/10CFR37/10CFR71 

None 

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

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

 
Compliance with all applicable regulatory requirements listed above continues to be met 
by the SSES Process Control Program.  
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SECTION 6 
 

MISCELLANEOUS TECHNICAL REQUIREMENTS MANUAL (TRM), 
FSAR, 40CFR190 AND NEI GROUNDWATER PROTECTION INITIATIVE 

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

None to report for 2019. 
 
2. TRM Action 3.11.1.5.C.1 requires the reporting of Radioactive Liquid Process Effluent 

Monitoring Instrumentation inoperability not corrected in a timely manner, or if required 
sampling/analysis was not performed during the inoperable period.   
 

None to report for 2019. 
 

3. TRM Surveillance (TRS) 3.11.2.1.2 requires representative samples of airborne effluent 
iodine, tritium and particulates (with half-lives greater than 8 days) to be obtained in 
accordance with the sampling/analysis program specified in TRM Table 3.11.2.1-1. 
 
Loss of continuous sampling on the Unit-2 Turbine vent occurred from 08:37 on 12/26/18 
through 08:55 on 1/2/19, due to no particulate filter or charcoal cartridge were installed in 
the VERMS Normal Sample Conditioning skid “B” sample stream.     
 
Replacement particulate filter and charcoal cartridge were installed (08:55 on 1/2/19) and 
samples obtained/analyzed on 1/3/19 per SC-233-112.  No activity was identified above 
analysis detection levels on the particulate filter or the charcoal cartridge.   
 
The sample analysis results (no identified activity) for the above referenced SC-233-112 
surveillance are consistent with results from previously performed SC-233-112 
surveillances over the previous 7 months of 2018.   Historically, particulate or iodine 
radioactivity has been identified on vent samples only during refuel outage time periods. 
 
Review of eSOMS Operations logs for Unit-2 during the 12/26/18 through 1/2/19 time 
period did not identify any operational activities which resulted in an airborne effluent 
release from the Unit-2 Turbine vent. 
 
Review of the Unit-2 Turbine vent low range noble gas detector channel during the above 
referenced time period did not identify any abnormal noble gas releases.   The detector 
response trend was consistent with recent historical trend data for the Unit-2 Turbine vent.   
Additionally, a trend graph of the Unit-2 offgas pre-treatment release rate from 6/1/18 
through 1/2/19 was reviewed and no abnormal releases from the Unit-2 offgas system 
were identified during the above referenced time frame. 
 
Based on the above outlined information, the particulate filter and charcoal cartridge 
samples obtained from the Unit-2 Turbine vent between 1/2/19 and 1/3/19 shall be used 
to represent airborne effluent releases (particulate and iodine) from the Unit-2 Turbine 
vent for the period of 12/26/18 08:37 through 1/3/19 08:06.  Based on the above outlined 
information, there was no offsite dose impact resulting from the loss of continuous 
sampling of airborne effluent releases from the Unit-2 Turbine vent from 08:37 on 
12/26/18 through 08:55 on 1/2/19. 
 
See CR 2019-00252 for additional details. 
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4. TRM Action 3.11.2.6.K requires an explanation for Radioactive Gaseous Effluent Monitoring 
Instrumentation required actions and completion times not met. 

 
None to report for 2019. 
 

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

None to report for 2019. 
 

6. TRM Action 3.11.4.2.A requires reporting when land use census identifies a new location 
which yields a calculated dose or dose commitment greater than the values currently being 
calculated in Requirement 3.11.2.3 (Gaseous Effluent Dose due to Iodine, Tritium, and 
Radionuclides in Particulate Form). 

 
None to report for 2019. 
 

7. TRM Action 3.11.4.2.B requires reporting when land use census identifies locations that yield 
a calculated dose or dose commitment (via the same exposure pathway) 20 percent greater 
than at a location from which samples are currently being obtained in accordance with 
Requirement 3.11.4.1 (Radiological Environmental Monitoring Program). 

 
None to report for 2019.  
 

8. The limits outlined in 40CFR190.10 (Environmental Standards for the Uranium Fuel Cycle-
Standards for Normal Operations) were not exceeded by station operations during 2019.  
Refer to Section 2 and Section 4 for specific values. 

 
9. FSAR Section 11.6.11 requires the reporting of airborne radioactivity detected in the Low 

Level Radwaste Holding Facility.  
 

Only naturally occurring airborne radioactivity was detected above analysis MDC’s in air 
samples from the Low Level Radwaste Holding Facility during 2019. 
 

10. The Susquehanna Nuclear station has implemented an Action Plan in response to the NEI 
Initiative on Groundwater Protection.  Part of the Action Plan includes the assessment of the 
current groundwater monitoring program.  Groundwater is sampled and analyzed quarterly as 
part of the Radiological Environmental Monitoring Program (REMP).  REMP groundwater 
sampling locations are defined in ODCM-QA-008 Attachment G. In August 2006, additional 
groundwater sampling was initiated at locations which are not listed in the ODCM.  The 
additional locations are three manholes which collect water from a perimeter drain system.  
The perimeter drain system consists of perforated piping installed just above the footing along 
the exterior base of the vertical walls of the reactor, turbine and radwaste buildings.  In 2019, 
the frequency of sampling the perimeter drain manholes was revised to “upon request”.  The 
perimeter drain system provides additional groundwater sampling locations to support 
investigative actions following an elevated tritium or gamma emitter result from a groundwater 
monitoring well sample.  Figure 6-1 is a trend graph of airborne and waterborne effluent 
tritium releases from the Susquehanna Nuclear Station starting in 1982. 
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SECTION 7 
 

CORRECTIONS TO PREVIOUS 
RADIOACTIVE EFFLUENT RELEASE REPORTS 
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CORRECTIONS TO PREVIOUS 

RADIOACTIVE EFFLUENT RELEASE REPORTS 
 
 
 
 
No corrections to previous Radioactive Effluent Release Reports are submitted for this 
report period. 
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SECTION 8 
 

EFFLUENT FROM SYSTEMS CLASSIFIED AS 

INSIGNIFICANT EFFLUENT PATHWAYS 
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EFFLUENT FROM SYSTEMS CLASSIFIED AS 

INSIGNIFICANT EFFLUENT PATHWAYS 
 
 
Insignificant Effluent Pathways are:  1)  evaporation from the Unit 1 and Unit 2 
Condensate Storage Tanks (CST’s); 2)  evaporation from the common Refueling Water 
Storage Tank (RWST); 3) gaseous effluent from the Hydrogen Seal Oil, Main Turbine 
and RFPT lubrication oil mist eliminators which vent to the turbine building roofs.   
 
These pathways are not continuously monitored.  The CSTs and RWST are sampled 
monthly to determine the concentration of radionuclides present in these tanks. Tritium 
analysis on these samples is performed quarterly.  Airborne release to the environment 
from the tanks is estimated based on conservative estimates of the evaporation rates 
from each of the tanks using a modified method established within Chapter 7 of 
EPA AP-42.  A conservative carry-over fraction of radionuclides from the water to the 
evaporated liquid is then assumed.  Airborne release to the environment from the 
demisters assumes the average moisture (condensate) concentration of the lubrication 
oil as measured via sampling during 2019.  The calculation also assumes immediate 
removal of 100% of the water by the oil mist eliminators as it passes through the 
turbines.   
 
The annual release of tritium, iodines and particulates with half-lives greater than 8 days 
was calculated based on the conservative assumptions outlined above. The calculated 
releases are shown in Table 8-1.  All nuclides, except for tritium, released from 
insignificant effluent pathways are negligible compared to the airborne release data 
shown in Tables 2-1 and 2-2.  The maximum dose to the public from a release of 1.55 
Ci of tritium is calculated to be 1.26E-2 mrem.  This is a fraction of the maximum dose 
from airborne effluent reported in Section 4. 
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TABLE 8-1 

 
ANNUAL RELEASE FROM SYSTEMS CLASSIFIED AS  

INSIGNIFICANT EFFLUENT PATHWAYS 
 
 

 
 

Nuclide 

 
 

RWST 
(Ci) 

U1-CST and 
Main Turbine/RFPT  

Lube Oil Systems 
(Ci) 

U2-CST and  
Main Turbine/RFPT 

Lube Oil Systems 
(Ci) 

 
 

Total 
(Ci) 

H-3 4.91E-02 7.24E-01 7.80E-01 1.55E+00 

Mn-54 2.44E-11 8.35E-10 5.16E-10 1.38E-09 

Co-58 0.00E+00 1.19E-09 2.30E-09 3.49E-09 

Co-60 8.18E-09 5.57E-08 1.96E-08 8.34E-08 

Cr-51 0.00E+00 5.03E-09 0.00E+00 5.03E-09 

Sb-125 0.00E+00 0.00E+00 1.10E-06 1.10E-06 
 
 



 
 
 
 
 
 
 
 
 
 
 
 

 
 

Attachment 2 to PLA-7858 
 

SSES Offsite Dose Calculation Manual 
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nature and do not change any limits or analyses. Thus, Revision 3 of 
ODCM-QA-001 maintains the level of radioactive effluent control required 
pursuant to 1 OCFR20.1302, 40CFR190, 1 OCFR50.36a and Appendix I to 
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setpoint calculations. 
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environmental monitoring program, (2) do not change the radioactive effluent 
controls and radiological environmental monitoring activities, and (3) do not 
change the information to be included in the Annual Radiological Environmental 
Operating and Radioactive Effluent Release Reports. 
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Supervisor. 
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Radiological Environmental Operating Report. 
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1. PURPOSE 

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

2. POLICY/DISCUSSION 

The purpose of the ODCM is to provide the parameters and methodology to be used in 
calculating offsite doses and effluent monitoring setpoints for the Susquehanna Steam 
Electric Station, Units 1 and 2. The ODCM contains the requirements of the 
Radiological Effluent Control Program (RECP) as described in Section 2.2 and the 
Radiological Environmental Monitoring Program (REMP) as defined in TR 3.11.4. 
Remedial actions to be taken when program limits (TROs) are exceeded are specified in 
the Technical Requirements Manual (TRM). The ODCM includes methods for 
de1ermining maximum individual, whole body, and organ doses due to waterborne and 
airborne effluents to ensure compliance with the dose limitations in the Technical 
Requirem~nts (TR). Methods are also included for performing dose calculations to 
ensure compliance with the waterborne and airborne treatment system operability 
sections of the Technical Requirements. This manual includes the required inputs for 
inclusion in the Radioactive Effluent Release Report and the Annual Radiological 
Environmental Operating Report. 

2.1 Derived Release Concentrations and Dose Rates 

The ODCM uses 10 times the concentrations of Appendix 8, Table 2, Column 2 
of 1 OCFR20.1001-20.2402 as concentration limits for liquid releases and the 
instantaneous release rates which are no longer referenced in 1 OCFR20 but 
come directly from TR 3.11.2 for gaseous releases as confirmed in the 6/93 NRC 
response to NUMARC. 

2.2 Radioactive Effluent Control Program (RECP} 

The Radioactive Effluent Control Program (RECP) is a comprehensive program 
as detailed in TS 5.5.4 which provides control of radioactive effluent for 
maintaining the dose to members of the public from radioactive effluent as low as 
reasonably achievable. The RECP is de1ined in TR's 3. 6.1 , 3.11.1, 3.11.2, and 
3.11.3. 

2.3 Radioactive Effluent Release Report 

The Radioactive Effluent Release Report covers the operation of the station 
during the previous year and must be submitted prior to May 1 of each year in 
accordance with TS 5.6.3. The report is prepared in accordance with Procedure 
SC-099-002 and the required topics for the report are provided in Attachment A. 
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2.4 Annual Radiological Environmental Operating Report 

ODCM-QA-001 
Revision 3 
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This report, submitted prior to May 15 of each year, contains the summaries, 
interpretations and analyses of the results of the Radiological Environmental 
Monitoring Program for the previous year as spelled out in ODCM-QA-008. The 
report is prepared in accordance with Procedure SC-099-004 and the required 
topics for the report are provided in Attachment B. 

2.5 Special Reports 

These reports are required to be submitted to the NRC when the limits of 
TR's 3.11.1.2, 3.11.1.3, 3.11.2.2, 3.11.2.3, 3.11.2.4, 3.11.2.5, 3.11.3, and 
3.11.4.1 (Condition B, C, or D) are exceeded. Special reports shall be submitted 
within 30 days and shall address the actions required in the TRM. 

3. REFERENCES 

3.1 TS 5.5.1, Offsite Dose Calculation Manual (ODCM) 

3.2 TS 5.5.4, Radioactive Effluent Control Program 

3.3 TR 2.1.1, ODCM 

3.4 TR 2.1.4, Radioactive Effluent Controls 

3.5 TR 3.6.1, Containment Venting or Purging 

3.6 TR 3.11, Radioactive Effluents 

3.7 SC-099-002, Preparation of Radioactive Effluent Release Report 

3.8 SC-099-004, Performance of REMP Annual TS!TRM Surveillances 

3.9 1 OCFR20 Appendix B, Annual Limits on Intake and Derived Air Concentrations of 
Radionuclides for Occupational Exposure; Effluent Concentrations; 
Concentrations for Release to Sewerage 

3.10 NDAP-QA-0646, Solid Radioactive Waste Process Control Program 

3.11 Letter from T. Murley, Director, Office of Nuclear Reactor Regulations, to 
T. Tipton, Vice President and Director of Operations, NUMARC, 6/93 

3.12 NDAP-QA-1180, Radiological Effluent Monitoring and Control 

3.13 NDAP-OA·0524, Equipment Reliability and Station Health Process 
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4. RESPONSIBILITIES 

4.1 Vice President-Nuclear Operations 

4.1.1 Ensures that the ODCM is used in performance of the surveillance 
requirements and for compliance with the TROs stated in the TRM 
relative to radioactive effluent. 

4.1.2 Approves revisions to the ODCM. 

4.2 General Manager-Nuclear Engineering 

4.2.1 Provides modification engineering and support in accordance with 
NDAP~QA-0524 for equipment and systems involved with the 
conduct of the effluent and environmental monitoring programs at 
SSES. 

4.3 Manager-Quality Assurance 

il..3.1 Periodically assesses the SSES effluent, environmental and 
meteorological programs for compliance with the requirements of 
the TRM and the ODCM. 

4.4 Manager·Piant Chemistry 

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

4.4.2 Is responsible for reviewing revisions to the ODCM. 

4.4.3 Approves both the Radioactive Effluent Release and the Annual 
Radiojogical Environmental Operating Reports submitted to the 
NRC. 

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

4.5 Manager-Regulatory Affairs 

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

4.5.2 Notifies the appropriate groups of NRC licensing requirements. 
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4.6 Chemistry Support Personnel 

4.6.1 Develops methodologies used in performance of effluent dose 
calculations and establishment of setpoints. 

4.6.2 Performs dose calculations necessary for fulfillment of SSES 
Technical Requirements Surveillance. 

4.6.3 Prepares and submits the Radioactive Effluent Release Report to 
Regulatory Affairs for submittal to the NRC. 

4.6.4 Prepares and submits the Annual Radiological Environmental 
Operating Report to Regulatory Affairs for submittal to the NRC. 

4. 7 Chemistry Support Supervisor 

4. 7.1 Reviews Radioactive Effluent Release Report and Annual 
Radiological Environmental Operating Report to assure adequacy 
of content in accordance with Attachments A and B, respectively. 

4.7.2 Ensures development of appropriate revisions to the ODCM. 

5. DEFINITIONS 

5.1 ECL - Effluent Concentration limit as defined by TRO 3.11.1.1. 

5.2 Site Boundary - Is that line beyond which the land is not owned, leased or 
otherwise controlled by the licensee. (PPL Drawing C243786, SH1, 
"Susquehanna S.E.S. Unit- 1 &2 Site Facilities and Boundary Map.") 

5.3 Unrestricted Area- The area at or beyond the site boundary access to which is 
neither limited nor controlled by the licensee for purposes of protection of 
individuals from exposure to radiation and radioactive materials, or any area 
within the site boundary used for residential quarters or for industrial, 
commercial, institutional and/or recreational purposes. 

6. PROCEDURE 

6.1 Organization 

Plant Chemistry shall develop and maintain a set of procedures as described in 
the following subsections. 

6.1.1 ODCM-QA-001 - ODCM Introduction 

This procedure describes the overall purpose and organization of 
theODCM. 
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6.1.2 ODCM-QA-002 - ODCM Review and Revision Control 

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

6.1.3 ODCM-QA-003- Effluent Monitor Setpoints 

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

6.1.4 ODCM-QA-004 -Airborne Effluent Dose Calculations 

This procedure provides the methodology and parameters used in 
calculating air dose resulting from noble gas effluent and 
maximum individual, whole body, and organ doses due to airborne 
effluents to ensure compliance with the dose limitations in the 
Technical Requirements Manual. 

6.1.5 ODCM-QA-005 -Waterborne Effluent Dose Calculations 

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

6.1.6 ODCM-QA-006 -Total Dose Calculations 

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

6.1.7 ODCM-QA-007- Radioactive Waste Treatment Systems 

This procedure defines the operability requirements of the 
radioactive waste treatment systems and monitoring instruments. 
It also includes reporting requirements where changes are made 
to systems or when operability is not maintained in accordance 
with the TRM. 
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6.1 .8 ODCM-QA-008- Radiological Environmental Monitoring Program 

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

6.1.9 ODCM-QA-009 - Dose Assessment Policy Statements 

The p~rpose of this procedure is to state dose and effluent policy 
statements that are not directly associated with any other section 
of the ODCM. 

7. RECORDS 

Except for ODCM-OA-002, no records are specified by the ODCM. Records are 
generated in performance of other procedures that use the information contained in the 
ODCM. Control of these records is specified in the controlling procedures. 
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CONTENTS OF RADIOACTIVE EFFLUENT RELEASE REPORT 

(NOTE: All data and information is referenced to RG 1.21 unless otherwise noted.) 

General 

• Provide an estimate of total error associated with the measurement of radioactivity 
combining errors with sampling and measuring. 

• Values stated using three significant figures. 

• Values stated using external floating point form using "E" to denote exponent to the base 1 0. 

• The term "not detected" should not be used. 

• Annual report for previous year to be submitted prior to May 1 of each year (TS 5.6.3). 

• A single submittal may be made for both S~ES units (TS 5.6.3) . .. 
• ODCM shall be submitted to the NRC in the format of a complete legible copy of the entire 

ODCM for the period of the report in which any change in the ODCM was made. Each 
change shall be identified by markings in the margin of the affected pages clearly indicating 
the area of the page that was changed, and shall indicate the date (i.e., month and year) the 
change was implemented (TS 5.5.1.C.3). 

• Liquid Radwaste Effluent Monitoring Instrumentation inoperability not corrected in a timely 
manner (TAM Action 3.11.1.4.F.2). 

• Radioactive Liquid Process Monitoring Instrumentation (Table 3.11.1.5-1) inoperability not 
corrected in a timely manner (TAM Action 3.11.1.5.C.1 ). 

• Explanation for Radioactive Gaseous Effluent Monitoring Instrumentation required actions 
and completion times not met (TAM Action 3.11.2.6.K). 

• Land use census identities a new location which yields a calculated dose or dose 
commitment greater than the values currently being calculated (TRM Action 3.11.4.2.A). 

• Land use census identifies a location(s) that yields a calculated dose or dose commitment 
(via the same exposure pathway) 20 percent greater than at a location from which samples 
are currently being obtained (TAM Action 3.11.4.2.B). 

• Identify the cause of the unavailability of milk or fresh leafy vegetable samples and identify 
the new location(s) to~ obtaining replacements (TRM Action 3.11.4.1.F.2). 

Page 1 of 6 
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• Detectable airborne radioactivity in the Low Level Radwaste Holding Facility 
(FSAR 11.6.11). 

• Additional miscellaneous reporting requirements (e.g., Summary of applicable sampling 
performed in support of the NEI Groundwater Protection Initiative which is not included in 
the Annual Radiological Environmental Operating Report). 

Liquid Effluent 

1. Mixed Fission and Activation Products 

Quarterly sums of total curies of radioactive material determined to be released in liquid 
effluents (not including tritium, dissolved and entrained gases, and alpha-emitting 
material). 

• Average concentrations (tJCi/ml) of mixed fission and activation products release~ to 
unrestricted areas, averaged over the quarterly periods covered by the report. ' 

• Percent of applicable limit of average concentrations released to unrestricted areas. 
Include the limit used and the bases in the supplemental report information. 

• Quarterly sums of total curies for each of the radionuclides determined to be 
released in liquid effluents based on analyses performed. Data should be separated 
by type of release mode, i.e., continuous or batch. 

2. Tritium 

• Quarterly sums of total curies of tritium determined to be released in liquid effluents. 

• Average concentrations (JJCi/ml) of tritium released in liquid effluents to unrestricted 
areas, averaged over the quarterly periods covered by the report. 

• Percent of applicable limit of average concentrations released to unrestricted areas, 
i.e., percent of 3 x 10-3 pCVml. Include the limit and the bases in the supplemental 
report information. 

3. Dissolved and Entrained Gases 

• Quarterly sums of total curies of gaseous radioactive material determined to be 
released in liquid effluents. 

• Average concentrations (JICi/ml) of dissolved and entrained gaseous radioactive 
material released to unrestricted areas averaged over the quarterly periods covered 
by the report. 

Page 2 of 6 
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• Percent of limit of average concentrations released to unrestricted areas. Include the 
limit used and the bases in the supplemental report information. 

• Quarterly sums of total curies for each of the radionuclides determined to be 
released as dissolved and entrained gases in liquid effluents. 

4. Aloha Radioactivity 

• Quarterly sums of total curies of gross alpha-emitting material determined to be 
released in liquid efi\uents. 

5. Volumes 

6. 

• Quarterly sums, in liters, of total measured volume, prior to dilution, of liquid effluent 
released. 

• Quarterly sums of total determined volume, in liters, of dilution water used during the 
period of the report. 

Stream Flow ·. 

• Data on the average flow of the stream during periods of effluent release should be 
collected and reported in the Supplemental Information section of the report. 

7. Abnormal Releases 

• Include the number of releases, the volume released, the total activity released and 
any applicable discussion of onsite or offsite impacts due to the abnormal release(s). 
If any REMP monitored pathways were impacted due 1o an abnormal release, then 
applicable discussion of the impact(s) to be included in the Annual Radiological 
Environmental Operating Report. 

Gaseous Effluent 

1. Gases 

• Quarterly sums of total curies of fission and activation gases released. 

• Average release rates (pCi/sec) of fission and activation gases for the quarterly 
periods covered by the report. 

• Percent of limit for releases of fission and activation gases. 

Page 3of 6 
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• Quarterly sums of total curies for each of the radionuclides determined to be 
released based on analyses of fission and activation gases. The data should be 
categorized by: (1) elevated releases, batch and continuous modes, and (2) 
ground-level releases, batch and continuous modes. 

2. lodines 

• Quarterly sum of total curies of iodine-131 released. 

• Quarterly average release rate (JJCi/sec) of iodine-131. 

• Percent of limit for iodine-131 for each quarter. 

• Quarterly sums of total curies of each of the isotopes, iodine-131, iodine-133, and 
iodine-135 determined to be released. 

3, Particulates 

• Quarterly sums of total curies of radioactive material in particulate form with half·lives 
greater than eight days determined to be released. 

• Average release rate (IJCi/sec) of radioactive material in particulate form with 
half-lives greater than eight days. 

• Percent of limit for radioactive material in particulate form with half-lives greater than 
eight days. 

• Quarterly sums of total curies for each of the radionuclides in particulate form 
determined to be released based on analyses performed. 

• Quarterly sums of total curies of gross alpha radioactivity determined to be released. 

4. Tritium 

• Quarterly sums of total curies of tritium determined to be released in gaseous 
effluents. 

• Average release rate (J.lCi/sec) of tritium. 

• Percent of appropriate limits for tritium 

5. Table 2-2 should list nuclides even if the total is reported as zero (AR 281707). 

Page 4 of 6 
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• Include the number of releases, the total activity released and any applicable 
discussion of onsite or offsite impacts due to the abnormal release(s}. If any REMP 
monitored pathways were impacted due to an abnormal release, then applicable 
discussion of the impact(s) to be included in the Annual Radiological Environmental 
Operating Report. 

Solid Radwaste ($RW) 

• Total curie quantity and radionuclide composition for solid waste shipped for burial or 
disposal. 

• Total SRW volume in cubic meters. 

• Total SRW radioactivity in curies for the categories of waste specified (a) spent resins, filter 
sludges, evaporator bottoms, etc., (b) dry compressible waste, contaminated equipment, · 
etc., (c) irradiated components, control rods, etc., (d) other (describe) as applicable. [Note: 
Our reporting typically breaks these categories into more detail.] 

• Estimate of the major nuclide composition in each category of SRW 

• The disposition of SRW shipments (number of shipments, mode of transport and 
destination). [Note: This involves shipments that lead to burial or disposal during the year. It 
does not include shipments for processing.] 

• The disposition of irradiated fuel shipments (number of shipments, mode of transport and 
destination). 

• Licensee initiated changes to the Process Control Program to include detailed information 
to support rationale for changes, change did not reduce the overall conformance of the 
solidification waste product to existing criterion for solid radwaste, changes reviewed and 
recommended for approval by PORC. (FSAR 13.4.4.1) 

Meteorological Data 

• Cumulative joint frequency distribution of wind speed, wind direction and atmospheric 
stability. 

Radiological Impact on Man 

• Total body and significant organ doses to individuals in unrestricted areas from receiving 
water-related exposure pathways. 

Page 5 of 6 
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• Total body and skin doses to individuals exposed at the point of maximum offsite 
ground-level concentrations of radioactive materials in gaseous effluents. 

• Organ doses to individuals in unrestricted areas from radioactive iodines and radioactive 
material in particulate form from all pathways of exposure. 

• Total body doses to individuals in unrestricted areas from direct radiation from the facility. 

• Calculated doses to members of the public within the Riverlands/lnformation Center 
Complex. 

Supplemental Information 

• (Per RG 1.21, Page 1.21-13) 

Standards for Normal Operation 

• (Per 40 CFR 190.10) 

Page 6 of 6 



For Information Only 

CONTENTS OF 

Attachment B 
ODCM-QA-001 
Revision 3 
Page 17 of 17 

ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT 

• REMP Summary Description (TS 5.6.2) 

• Sampling Location Maps and Tables with Distances and Directions from SSES 
(TRS 3.11.4.1 .1) 

• Tables of all Detectable Primary Analysis Results and Radiation Measurements 
(TRS 3.11 .4.1 .2 and TS 5.6.2) 

• Tables with a Statistical Summary of Analysis Results (TS 5.6.2) 

• Data Interpretation (TS 5.6.2) 

• Comparison of Indicator Location Data with Other Periods and Controls (TS 5.6.2} 

• Trend Analyses for Detectable Results (TS 5.6.2) 

• Dose Evaluation with Environmental Impact Assessment (TRS 3.11.4.1.3) 

• Interlaboratory Comparison Results (TRS 3.11 .4.3.1) 

• Deviations from Sampling/Analysis Requirements (TRM 3.11.4.1.A) 

• Non-SSES Radionuclide Activiti~etected (TRM 3.11.4.1.E) 

• Explanation of Unavailable Monitoring Results (TS 5.6.2) 

• If an abnormal release of radioactive material occurred which impacted a REMP monitored 
pathway, then the REMP sample results, associated discussions and any applicable offsite 
dose calculations shall be included in the report. 

Page 1 of 1 
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1) Update procedure references and position titles throughout the 
procedure. 

2) Miscellaneous typographical corrections. 

The above changes to ODCM-QA-002 have been evaluated as to not 
decrease the level of effluent control or the accuracy and/or reliability of 
dose calculations or setpoint determinations as required by 1 OCFR20.1302, 
40CFR190, 10CFR50.36a and 10CFR50, App. I. 

In addition, these changes do not alter the conduct of the radiological 
environmental monitoring program, do not change the radioactive effluent 
controls and radiological environmental monitoring activities, and do not 
change the information to be included in the Annual Radiological 
Environmental Operating and Radioactive Effluent Release Reports. 
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1. PURPOSE 

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

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

2. POLICY/DISCUSSION 

2.1 The ODCM is part of the Licensing Basis of SSES and is required by TS 5.5.1. 

2.2 The ODCM procedures are controlled as Plant Functional Unit Procedures in 
accordance with the requirements of NDAP-QA-0004, with the following 
additional guidance and controls: 

2.2.1 ODCM procedures shall be numbered as follows: 
ODCM-QA-nnn, where nnn is a sequential number starting with 
001. 

2.2.2. ODCM procedures shall be reviewed and accepted by the 
Manager-Plant Chemistry/Environmental prior to PORC review. 

2.2.3 Changes to the procedures comprising the ODCM require PORC 
review prior to approval. Changes, which are solely administrative 
corrections or an expedited review revision, are exempt from 
PORC review. 

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

2.3 Changes to the Radioactive Effluent Control Program (RECP) are controlled in 
accordance with NDAP-QA-0730, but are reported as changes to the ODCM in 
the Radioactive Effluent Release Report. 

3. REFERENCES 

3.1 TS 5.5.1, Offsite Dose Calculation Manual (ODCM) 

3.2 NDAP-QA-0004, Procedure Change Process 

3.3 NDAP-QA-01 01, Document Review 
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3.4 OPS-1-M, Quality Assurance for Radiological Environmental Monitoring, 
Radioactive Effluents, Meteorology, The Environmental Protection Plan, and The 
Offsite Dose Calculation Manual 

3.5 NDAP-QA-0730, Licensing Document Changes 

3.6 1 OCFR20.1302, Compliance with Dose Limits for Individual Members of the 
Public 

3.7 40CFR190, Environmental Radiation Protection Standards for Nuclear Power 
Operation 

3.8 10CFR50.36a, Technical Specifications on Effluents from Power Reactors 

3.9 1 OCFR50, Appendix I, Numerical Guides for Design Objectives and Limiting 
Conditions for Operation to Meet "As Low As Is Reasonably Achievable" for 
Radioactive Material in Light-Water Cooled Nuclear Power Reactors 

4. RESPONSIBILITIES 

4.1 Plant General Manager-Nuclear 

4.1.1 Approves revisions to the ODCM. 

4.2 Manager-Plant Chemistry/Environmental 

4.2.1 Is the Responsible Functional Unit Manager (FUM). 

4.3 Chemistry Support Supervisor 

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

4.3.2 Responsible for reviewing revisions to the ODCM. 

4.4 Chemistry Support Personnel 

4.4.1 Maintain the ODCM. 

4.4.2 Process revisions to the ODCM. 

4.5 All Personnel 

4.5.1 Submit comments on ODCM contents and proposed revisions to 
the Chemistry Support Group. 
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5. DEFINITIONS 

None 

6. PROCEDURE 

6.1 Personnel shall submit proposed ODCM revisions on the SSES Offsite Dose 
Calculation Manual Change Request Form ODCM-QA-002-1. The submitter 
shall complete Sections 1 through 5 according to the directions on the form, 
including sufficient detail of the revision and technical basis of the change to 
support the rationale for the change and to enable the Chemistry Support Group 
to proceed. The submitter should provide at least one-month lead time between 
the submittal date and the requested implementation date to permit preparation, 
review by interested parties, and approval of the ODCM revision. Changes 
tracked by other mechanisms (e.g., Condition Reports and Modifications) do not 
require use of Form ODCM-QA-002-1. 

6.2 Chemistry Support Personnel shall sign and date Form(s) ODCM-QA-002-1 on 
receipt, and retain the form(s) in a work file created for this ODCM revision. 
Chemistry Support Personnel may contact the form submitter to discuss the 
details of the revision. 

6.3 Chemistry Support Personnel shall prepare a draft of the ODCM revision based 
on information in Form(s) ODCM-QA-002-1. 

6.3.1 The preparer shall ensure that the change does not reduce the 
level of effluent control or the accuracy and/or reliability of dose 
calculations or setpoint determinations as required by 
10CFR20.1302, 40CFR190, 10CFR50.36a and 10CFR50, 
Appendix I. 

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

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

6.3.4 Each change shall be identified by markings in the margin of the 
affected pages, clearly indicating the area of the page that was 
changed. The date the change is implemented is indicated on the 
Procedure Cover sheet. 
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6.4 Chemistry Support Personnel shall follow the process described in 
NDAP-QA-0004 for plant procedures. 

6.4.1 All review comments and resolutions shall be documented 
according to NDAP-QA-01 01. 

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

6.5 Chemistry Support Personnel shall schedule the proposed ODCM revision for 
PORC review in accordance with PORC procedures. 

6.6 Chemistry Support Personnel shall present the ODCM revision to PORC, along 
with originating information (Form(s) ODCM-QA-002-1), review documentation 
(Form NDAP-QA-0101-1), any technical material (calculations, studies, etc.) 
necessary to support the ODCM revision, the evaluation required in Step 6.3.1 
and appropriate signature approvals. 

6. 7 Chemistry Support Personnel shall submit to the NRC a complete, legible copy of 
the revised ODCM in the Radioactive Effluent Release Report for the period of 
the report in which any change to the ODCM was made. 

7. RECORDS 

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

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

7.2 Review package, assembled in accordance with the requirements of 
NDAP-QA-0004 and NDAP-QA-0101. . 
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1. ODCM-QA-_ Submit a separate form for each ODCM procedure to be revised. 

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

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

4. Additional pages attached? NoD YesD 
Number of additional pages 

5. Requested date for implementation of revision: 

Requested by: ------------ Cost Area: Date: ----

To be completed by Chemistry Support- SSES 

Received by: ------------------ Date: 
-----------~ 

FORM ODCM-QA-002-1, Rev. 2, Page 1 of 1 
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The changes made do not reduce or compromise the level of effluent control or 
the accuracy and/or reliability of dose calculations or setpoint determinations as 
required by 1 OCFR20.1302, 40CFR190, 1 OCR50.36a and 1 OCFR50, Appendix I. 
Additionally, the changes outlined below (1) do not alter the conduct of the 
radiological environmental monitoring program, (2) do not change the radioactive 
effluent controls and radiological environmental monitoring activities, and (3) do 
not change the information to be included in the Annual Radiological 
Environmental Operating and Radioactive Effluent Release Reports. 

1) Editorial change to update the title of the Procedure Owner and 
Responsible Approver. 

2) Minor typographical correction in Step 6.2.3. 
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This procedure discusses the methodology to be used in determining effluent monitor 
alarm/trip setpoints to be used to ensure compliance with the concentration and 
instantaneous release rate limits in the Technical Requirements Manual 
(Sections 3.11.1.1 and 3.11.2.1) and provides operational flexibility while giving 
reasonable assurance of meeting the design objectives of 1 OCFR50, Appendix I. 

This procedure constitutes part of the SSES Offsite Dose Calculation Manual which is a 
licensing basis document. 

2. POLICY/DISCUSSION 

2.1 ODCM Setpoints are Upper Limit Values 

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

2.2 Waterborne Effluent Monitors 

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

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

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

2.2.4 Setpoint values are to be calculated to ensure that alarm and trip 
actions occur upon approaching 10 times the EC limits of 
10CFR20, Appendix B, Table 2, Column 2 and 2E-4 ~-tCi/ml for 
total dissolved gases at the release point to the Unrestricted Area. 
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2.2.5 Setpoint values for monitors used for leak detection (if set more 
conservatively than the EC limits) should be based on X times 
background values provided such values do not result in 
concentrations greater than the EC limits at the Unrestricted Area. 
The setpoint is established based on operating experience. 

2.3 Airborne Effluent Monitors 

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

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

2.3.3 Setpoints are conservatively established for each effluent monitor 
so that the instantaneous dose rates of TRO 3.11.2.1. I will not 
be exceeded. 

2.3.4 The general methodology for establishing plant ventilation 
airborne effluent monitor setpoints is based upon a site limiting 
release rate derived from site-specific meteorological dispersion 
conditions, vent flow rates, and measured or expected 
radionuclide mixtures in the gaseous effluents. The site limiting 
release rate can then be converted to vent limiting concentrations 
or vent limiting release rates for input as setpoints for the 
applicable detectors. 

2.3.5 The main condenser offgas pre-treatment monitor provides 
indication of offgas activity prior to input to the holdup system. 
Alarm setpoints are based on the Technical Specification 3.7.5 
noble gas release rate limit of 330 millicuries/second or less at the 
motive steam jet condenser discharge. 

2.3.6 Noble gas activity monitor setpoints are established at release 
rates which permit some margin for corrective action to be taken 
before exceeding the offsite instantaneous dose rates of 
TRO 3.11.2.1.1. 
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2.4 Selection of Data for Determination of Dose Rate Compliance 

2.4.1 Airborne effluent monitor setpoints are maintained in accordance 
with Section 2.3, to alarm before the dose rate limits of the 
Technical Requirements Manual TRO 3.11.2.1.1 are exceeded. 
Station alarm response procedures contain instructions for 
investigation and verification of monitor alarms. Because setpoint 
calculations must include assumptions about the composition of 
the monitored effluent, a monitor high alarm does not necessarily 
indicate that a dose rate limit has been exceeded. 

2.4.2 Valid 1 0-minute or valid 15-minute averaged data should be the 
primary information used to determine the compliance status of an 
incident. One-minute averaged data should also be reviewed if 
available, but they may or may not provide additional information 
depending on the magnitude of the release due to the manner in 
which the monitors update values to be stored and associated 
statistical considerations. Averages over a longer period should 
be used only when data with higher resolution is not available. 
Grab sample analyses should be performed whenever possible to 
confirm or disprove monitor data, and to provide indication of the 
nuclide specific composition of the effluent. When grab sample 
data are available which, based on vent monitor data, are 
indicative of the period of elevated release, dose rate calculations 
should be performed using the actual effluent mix. The 
determination of compliance status should not be based on 
monitor data alone when it is possible to collect and analyze a 
vent sample which will be representative of the period of elevated 
release. 

3. REFERENCES 

3.1 TS 3.7.5, [Radioactive Effluents] Main Condenser 

3.2 TR 3.11.1.1, [Radioactive Effluents] [Liquid Effluents] Concentration 

3.3 TR 3.11.1.4, Liquid Radwaste Effluent Monitoring Instrumentation 

3.4 TR 3.11.1.5, Radioactive Liquid Effluent Monitoring Instrumentation 

3.5 TR 3.11.2.1, [Radioactive Effluents] [Gaseous Effluents] Dose Rate 

3.6 TR 3.11.2.6, Radioactive Gaseous Effluent Monitoring Instrumentation 

3. 7 1 OCFR20.1301, Dose limits for individual members of the public 
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3.8 1 OCFR20 Appendix B, Annual Limits on Intake (Alls) and Derived Air 
Concentrations (DACs) of Radionuclides for Occupational Exposure: Effluent 
Concentrations; Concentrations for Release to Sewerage 

3.9 40CFR 190, Environmental radiation protection standards for nuclear power 
operations 

3.10 1 OCFR50 Appendix I, Numerical Guides for Design Objectives and Limiting 
Conditions for Operation to Meet the Criterion "As Low as is Reasonably 
Achievable" for Radioactive Material in Light-Water Cooled Nuclear Power 
Reactor Effluents 

3.11 EC-RADN-1 041, Rev. 6, SSES "Expected" Liquid and Gaseous Effluent 
Releases and Aquatic and Atmospheric Doses 

3.12 The importance of P-32 in Nuclear Reactor Liquid Effluents, USNRC Edward F. 
Branagan Jr., Charles R. Nichols, and Charles A Willis; 1982 

3.13 PPL AR# 401298, 'Deletion of LRW Composite Sample P-32 Analysis 5/2002" 

3.14 EC-ENVR-1 042, Airborne Effluent Dose Conversion Factors Used in Chemistry 
Procedures. 

4. RESPONSIBILITIES 

4.1 Manager- Plant Chemistry/Environmental 

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

4.1.2 Ensures adequacy and correctness of methodology used to 
establish setpoints. 

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

5. DEFINITIONS 

5.1 Actual Tank Activity- The sum of the products of tank concentrations and volume 
for each isotope. 

5.2 Cs-137 Equivalent- Concentration equivalent of 1.00E-06 J..LCilml ECL for Cs-137. 

5.3 ECL- .Effluent Concentration Limits as defined in 1 OCFR20, Appendix B. 
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6.1 Liquid Effluent Monitoring 

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

6.1.1 Discharge Termination 

Where: 

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

(Eq. 6.1-1) 

Cy = The setpoint concentration at which the discharge would be 
terminated (J..LCi/ml). 

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

C1n = The concentration of isotope n in the contents of the tank to be 
discharged as determined by pre~release sampling and 
analyses. The summation shall include gamma~emitting 
isotopes only (including noble gases). The minimum L: C 111 used 
in the setpoint determination is 9.0E~6 uCi/ml. 9.0E~6 uCi/ml is 
the TRM concentration limit for Cs~134 which is the most 
restrictive of the principal gamma emitting isotopes required to 
be analyzed in liquid effluents (per TRM Bases 3.11.1.1 ). 

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

Where: 

The radiation monitor setpoint is the sum of the background count 
rate and the count rate equivalent of the setpoint concentration. 
The count rate equivalent of the setpoint concentration in units of 
J.tCi/ml is determined by dividing the setpoint concentration by the 
calibration factor (also referred to as conversion constant or 
calibration constant in units of J.tCi/ml/cpm). 

Chemistry shall determine the radiation monitor setpoint as 
follows: 

(Eq. 6.1-2) 

S = the radiation monitor setpoint (cpm) 

Cr = the setpoint concentration at which the discharge would be 
terminated from Eq. 6.1-1 (J.tCi/ml) 

K = the radiation monitor calibration factor (J.tCi/ml/cpm) 

8 = the background radiation level for the radiation monitor (cpm) 

The alarm setpoint may be established at a suitable fraction of the 
setpoint for discharge termination. 
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6.1.3 Discharge Flow Rate Limit Determination 

Where: 

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

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

f= F 
Y * (2:: ell 1 L11 + L c NGi 1 2E- 4) -1 

II NGi 

(Eq. 6.1-3) 

f = The maximum discharge rate from the tank (gpm). 

F = 

y = 

Ln = 

The minimum dilution flow rate of 5000 gpm provided by 
the blowdown flow from the Cooling Towers and any 
overilow from the spray pond (gpm). 

A unitless number that is chosen to ensure that the dilution 
flow is conservatively determined. 

The concentration of isotope n in the contents of the tank to be 
discharged as determined by pre-release sampling and 
analyses. The summation shall include previous composite 
sample results for non-gamma emitting radionuclides such as 
H-3, Fe-55, Sr-89, and Sr-90 (J.LCilml). 

Ten (1 0) times the effluent concentration (EC) for isotope n 
per 1 OCFR20, Appendix B, Table 2, Column 2 for 
radionuclides other than noble gases. To maintain 
compatibility with other federal regulations, the maximum 
permissible concentration (MPC) value from 1 OCFR20, 
Appendix B, Table II, Column 2 (pre-1994 1 OCFR20) may 
be used for those isotopes for which the MPC is more 
restrictive than (1 0 x EC). 

The concentration of noble gas isotope i in the contents of 
the tank to be discharged. The summation shall include all 
dissolved and entrained noble gases. 

Selecting values of X (Section 6.1.1) and Y (Section 6.1.3) is a matter of 
experience and the expected margin needed between the activity 
concentration and the maximum concentration limit (10 x ECL). 

Y must be greater than X in order to ensure release concentrations are 
within allowable limits. 
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Chemistry shall perform post"release evaluations using actual 
composite sample results to recalculate the highest diluted 
l:C niL n· 

6.1.5 Service Water, SDHR Service Water, and RHR Service Water 

The Service Water System provides screened water from the 
cooling tower basin for cooling plant systems and equipment. The 
supplemental Decay Heat Removal Service Water System 
(SDHR) provides decay heat removal during refueling outages 
when the Service Water System is shut down. The Residual Heat 
Removal (RHR) Service Water System provides water from the 
Engineered Safeguard Service Water (ESSW) spray pond to the 
RHR heat exchangers. In post"accident conditions, RHR Service 
Water can supply water for vessel and containment flooding. The 
Service Water, SDHR Service Water, and RHR Service Water 
Systems are not normal pathways for liquid effluents. Radiation 
monitors are in place on these systems to provide indication of 
leaks across heat exchangers into the service water. 

The high radiation setpoints for these monitors are set at 1 E"5/cal. 
factor (IE"5 = 10 times the Cs-137 equivalent). Considering the 
radionuclides predominant in SSES liquid effluents e.g., Co-58, 
Co-60, Fe-59, Mn-54 and Cr-51, use of a setpoint based on the 
Cs-137 ECL is reasonable based on the following parameters: 

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

2) magnitude of applicable ECL (1 E-6 fJCi/ml) 

Because Service Water, SDHR Service Water, and RHR Service 
Water systems are not normal release pathways for liquid 
effluents, no credit should be taken for possible dilution scenarios. 
All service water should be maintained below 1 E-5 fJCi/ml (1 0 
times the Cs-137 equivalent ECL) or as established by Chemistry 
based on operating experience (Section 2.2.5). 
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If some background contribution is to be added to the calculated 
High and Alert setpoints, a Downscale or Low Rad Setpoint is also 
required in order to minimize the chance of a change in the 
background of a monitor masking a significant trend in monitored 
activity. The alarm setpoints for Service Water, SDHR Service 
Water and RHR Service Water monitors are then determined as 
follows: 

a. When monitor background ..o::(1 E-5)/Cal. Factor: 

HI RAD Setpoint = 0.5 Background + (1 E-5)/Cal. Factor 

DOWNSCALE or LOW RAD Setpoint = 0.5 Background 

b. When monitor background >(1 E-5)/Cal. Factor: 

HI RAD Setpoint = Background + 0.5 (1 E-5)/Cal. Factor 

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

Where: 

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

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

(1 E-5) = 10 times the Cs-137 ECL (f.!Ci/ml) 

Cal. Factor = monitor response factor per unit Cs-137 
concentration determined during most 
recent calibration (IJCi/ml per cps for 
Service Water and SDHR Service Water, 
iJCi/ml per cpm for RHR Service Water) 

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

The methodology outlined in Section 6.2 shall be utilized in implementing the 
requirements for Airborne Effluent Monitoring of Noble Gas. The site limiting 
release rate is based on not exceeding the instantaneous dose rates of TRO 
3.11.2.1.1 . Using the site limiting release rate, methodology is provided to 
determine the plant vent monitor limiting activity concentration and individual 
plant vent monitor limiting activity release rates. Depending on the design of the 
effluent radiation monitoring system, either the monitor limiting concentration or 
the monitor limiting release rate can be used to establish plant vent radiation 
monitor setpoints. 

6.2.1 Site Limiting Release Rate w Noble Gas 

a. The limiting total body and skin release rates are 
calculated as follows: 

Ls = QNa *DRs * k 
Ds 

(Eq. 6.2w1 a) 

(Eq, 6,2w1 b) 

Where: 

Lra = limiting release rate- noble gas total body (J..LCi/min) 

Ls = limiting release ratew noble gas skin (J..LCi/min) 

QNG = total noble gas source term (Ci) 

DRra = total body dose rate limit for the noble gas effluent (500 
mrem/year) (ref. TRO 3.11.2.1, I.A) 

DRs = total skin dose rate limit for the noble gas effluent 
(3000 mrem/year) (ref. TRO 3.11.2.1, 1.8) 

Dra = limiting total body offsite dose resulting from the noble 
gas source term QNG (mrem) 

Ds = limiting skin offsite dose resulting from the noble gas 
source term QNG (mrem) 
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(1E6 ~-tCi/Ci) * (1 yr/365 days)* (1 day/24 hours) 
* (1 hour/60 minutes) 

Drs and Ds are determined in accordance with ODCM-QA-004 
using the noble gas source term and dispersion parameters 
provided in Attachment A. 

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

b. The site limiting release rate for noble gas, LNG, shall be 
set as the lesser of Lra and Ls and the site limiting release 
rate for noble gas implemented in the Emergency Plan. 
The Emergency Plan may be revised to implement the 
lesser of Lra and Ls to provide additional flexibility in plant 
operations. 

6.2.2 Monitor Limiting Concentration - Noble Gas 

The limiting noble gas concentration applicable to all plant vents 
shall be determined as follows: 

(Eq. 6.2-2) 

Where: 

eNG monitor limiting noble gas concentration (~-tCi/cc) 

LNG = site limiting release rate - noble gas from Section 6.2.1 
(f.JCi/min) 

Fv = vent flow high limit for vent V (cc/min) 
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6.2.3 Monitor Limiting Release Rate- Noble Gas 

7. RECORDS 

None 

The limiting plant vent noble gas release rate shall be determined 
for each plant vent as follows: 

(Eq. 6.2-3) 

Where: 

R~a monitor limiting noble gas release rate (~tCi/min) for 
plant vent V 

LNG = site limiting release rate - noble gas from Section 6.2.1 
(iJCilmin) 

Fv = vent flow high limit for vent V (cc/min) 
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PARAMETERS USED TO DETERMINE AIRBORNE EFFLUENTS MONITOR SETPOINTS 

Ar-41 1.02E+02 
Kr-83m O.OOE+OO 
Kr-85m 3.09E+02 
Kr-85 2.60E+02 
Kr-87 1.42E+01 
Kr-88 6.32E+01 
Kr-89 1.47E+02 

Xe-131m 5.90E+01 
Xe-133m 6.00E+OO 
Xe-133 8.36E+03 

Xe-135m 6.70E+02 
Xe-135 9.73E+02 
Xe-137 4.68E+02 
Xe-138 2.10E+02 

Annual Average Dispersion Parameters - Limiting Site Boundary (2) 
Relative Concentration 1.25E-5 sec/m3 

Decayed Relative Concentration 1.24E-5 sec/m3 

Decayed, Depleted Relative Concentration 1.07E-5 sec/m3 

Notes: 

1. Design basis "expected" gaseous effluent releases per EC-RADN-1 041 

2. 1999-2003 Meteorological Data per EC-ENVR-1 057, Rev. 0 
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The purpose of this procedure is to provide the methodology and parameters used in 
calculating air dose resulting from noble gas effluent and maximum individual, total body, 
and organ doses due to airborne effluents to ensure compliance with the dose limitations 
in the Technical Requirements Manual (Sections 3.11.2.2, 3.11.2.3, 3.11.2.5 and 3.11.3) 
and 1 OCFR20.1302. 

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

2. POLICY/DISCUSSION 

2.1 Meteorological Parameters 

2.1.1 The meteorological parameters are provided by the SSES 
meteorology program. Instrumentation and controls necessary to 
ensure that sufficient meteorological data are available to 
determine radiation doses to the public as a result of radioactive 
releases are specified in TR 3.3.3. 

2.1.2 Annual dose calculations for the Radioactive Effluent Release 
Report are based on the actual meteorological conditions 
concurrent with the reporting year. 

2.1.3 Monthly dose calculations are based on the limiting sector 
average annual dispersion factors based on a selected period of 
time. The dispersion factors currently used are provided in 
Attachment B. 

2.1.4 Use of the no-decay-undepleted X/Q is recommended for dose 
computations, because it is conservative for all isotopes. 
Consideration for depletion of radioiodines and particulates and 
radioactive decay of the plume is acceptable, but not required. 

2.1.5 The methodology described herein incorporates parameters 
outlined in Regulatory Guide 1.1 09, Rev. 1, October, 1977, 
Calculation of Annual Doses to Man from Routine Releases of 
Reactor Effluents for the Purposes of Evaluating Compliance with 
1 OCFR50, Appendix I, and NUREG-0133, Preparation of 
Radiological Effluent Technical Specifications for Nuclear Power 
Plants. 

2.2 Noble Gases 

2.2.1 The methods for sampling and analysis of continuous ventilation 
releases are given in the applicable plant procedures. 
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2.3 Radionuclides Other Than Noble Gases 

2.3.1 The methods for sampling and analysis of continuous ventilation 
releases for radioiodines and radioactive particulates are given in 
the applicable plant procedures and shall be performed in 
accordance with TR Table 3.11.2.1-1. 

2.4 Effluent Data 

2.4.1 The total number of Curies released for each radionuclide during 
the time period being evaluated is supplied by the SSES effluent 
monitoring program. 

2.4.2 For determination of compliance with the Technical Requirements 
Manual dose limits, effluent totals shall be based only on activity 
positively detected at the 95% confidence level. 

2.4.3 Applicable airborne pathways at SSES include immersion, 
inhalation, ground exposure, vegetable ingestion, and cow-milk 
ingestion. The grass-to-meat-to-man airborne pathway is 
applicable depending on its identification in the annual Land Use 
Census Report. If a specific airborne exposure pathway does not 
exist (based on the most recent Land Use Census results) then 
offsite dose calculations for the applicable exposure pathway do 
not need to be performed. 

2.4.4 Quarterly doses are the summation of the applicable monthly 
values. 

2.4.5 Effluent data from the following Insignificant Effluent Pathways 
shall be included in the Radioactive Effluent Release Report: 
Units 1 and 2 CSTs, Units 1 and 2 Main Turbine and RFPT Lube 
Oil Systems, Units 1 and 2 Hydrogen Seal Oil Systems, the 
RWST, Batch Lube Oil Tank and Noble Gases Entrained in Liquid 
Effluents. 

The contribution from Insignificant Effluent Pathways to the total 
dose from all SSES effluents should be small enough that the 
dose from these pathways combined with the dose from 
Significant Effluent Pathways would not be expected to challenge 
the radiological effluent dose limits for the SSES. Insignificant 
Pathway Effluents will be tracked and evaluated quarterly. 
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2.4.6 When a gaseous effluent noble gas monitor indicates a release 
has occurred, a noble gas isotopic mix shall be selected and 
assigned to that release period. If a representative sample cannot 
or was not obtained during the release, then the isotopic mix 
should be based on the applicable unit current conditions as 
appropriate. 

2.5 Assignment of Releases to the Reactor Units 

2.5.1 For determination of compliance with SSES radioactive effluent 
dose limits which are on a "per reactor unit" basis: 

a. Effluents from the Unit 1 Reactor Building vent and the Unit 
1 Turbine Building vent shall be included as Unit 1 
releases. Effluent from the following Insignificant Effluent 
Pathways associated with Unit 1 shall also be included in 
the Unit 1 releases: the Unit 1 Condensate Storage Tank 
Vent, the Unit 1 Main Turbine and RFPT Lube Oil System 
vents, and the Unit 1 Hydrogen Seal Oil system vent. The 
Radwaste Building vent shall also be included in Unit 1 
releases. 

b. Effluents from the Unit 2 Reactor Building vent and the 
Unit 2 Turbine Building vent shall be included as Unit 2 
releases. Effluents from the following Insignificant Effluent 
Pathways associated with Unit 2 shall also be included in 
the Unit 2 releases: the Unit 2 Condensate Storage Tank 
vent, the Unit 2 Main Turbine and RFPT Lube Oil System 
vents, and the Unit 2 Hydrogen Seal Oil System vent. 

c. Effluents from the Standby Gas Treatment System vent 
and the following Insignificant Effluent Pathways common 
to both Units 1 and 2 shall be divided equally between 
Units 1 and 2 releases, or apportioned appropriately 
between the units if sufficient information is available: 
Refueling Water Storage Tank, Noble Gases Entrained in 
Liquid Effluents and Batch Lube Oil Tank. 
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3.16 PPL Calculation EC-ENVR-1 057, Rev. 0, Offsite X/Q Values for the SSES Based 
on 1999-2003 Meteorological Data 

3.17 PPL Calculation EC-079-1 034, Rev. 0, VERMS Particulate and Iodine Line 
Losses Analysis. 

3.18 LDCN Nos. 4552, 4553 

3.19 NUREG-0172, Age-Specific Radiation Dose Commitment Factors for a One-Year 
Chronic Intake, November 1977 
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3.20 NUREG/CR-4653, GASPAR II- Technical Reference and User Guide, March 
1987 

4. RESPONSIBILITIES 

4.1 Manager- Plant Chemistry/Environmental 

4.1.1 Ensures adequacy and correctness of methodology to be used in 
calculating doses resulting from airborne effluents as necessary 
for fulfillment of Technical Requirement Surveillances (3.11.2.2.1, 
3.11.2.3.1' 3.11.3). 

4.1.2 Ensures the cumulative dose contributions for the current calendar 
quarter and current calendar year are determined every 31 days in 
fulfillment of TRSs 3.11.2.2.1, 3.11.2.3.1, 3.11.3. 

4.1.3 Ensures methodology and parameters to be used in calculating 
doses resulting from airborne effluents are developed to ensure 
compliance with the dose limitations in the Technical 
Requirements Manual. 

5. DEFINITIONS 

5.1 FlO- Fraction of airborne radioiodine effluent that is estimated to be elemental 
iodine. The fraction of iodine deposited (FlO) is assumed to be 0.5 (Regulatory 
Guide 1.1 09 (page 1.1 09-26)). 

5.2 MEMBER(S) OF THE PUBLIC- Shall include all persons who are not 
occupationally associated with the plant. This category does not include 
employees of the utility, its contractors, or vendors. Also excluded from this 
category are persons who enter the site to service equipment or to make 
deliveries. This category does include persons who use portions of the site for 
recreational, occupational, or other purposes not associated with the plant. 

5.3 UNRESTRICTED AREA- Shall be any area at or beyond the site boundary, 
access to which is not controlled by the licensee for purposes of protection of 
individuals from exposure to radiation and radioactive materials, or any area 
within the site boundary used for residential quarters or for industrial, 
commercial, institutional, and/or recreational purposes. 
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6.1.1 The dose rate at a specified location due to noble gases released 
in airborne effluents shall be determined by the following equation 
for total body dose: 

(Eq. 1) (Ref. 3.9) 
v 

and by the following equation for skin dose: 

where: 

Dm = 
K; = 

(X/Q)v = 

Q';v = 

Ds = 
L; 

M; = 

1.1 = 

the annual total body dose (mrem/yr) 

the total body dose factor due to gamma emissions 
for each identified noble gas radionuclide (i) from 
Attachment A (mrem/yr per 1JCi/m3) 

the relative concentration factor for the specified 
location from vent release point (v) such as from 
Attachment B (sec/m3) 

the release rate of radionuclide (i) from vent (v) 
(IJCi/sec) 

the annual skin dose (mrem/yr) 

the skin dose factor due to the beta emissions for 
each identified noble gas radionuclide (i) from 
Attachment A (mrem/yr per 1JCi/m3) 

the air dose factor due to gamma emissions for 
each identified noble gas radionuclide (I) from 
Attachment A (mrad/yr per 1JCi/m3) 

unit conversion constant of 1.1 mrem/mrad 
converts air dose to skin dose 
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6.1.2 The air dose at a specified location due to noble gases released in 
airborne effluents during any specified time period shall be 
determined by the following equation for gamma radiation: 

(Eq. 3) (Ref. 3.9) 

and by the following equation for beta radiation: 

where: 

Dg = 

Db = 

3.17E-8 = 
Mi 

Ni = 

(X/Q)v = 

Qiv = 

(Eq. 4) (Ref. 3.9) 

the total gamma air dose from airborne effluents 
for the specified time period (mrad) 

the total beta air dose from airborne effluents for 
the specified time period (mrad) 

the inverse of seconds in a year (yr/sec) 

the air dose factor due to gamma emissions for 
each identified noble gas radionuclide (i) from 
Attachment A (mrad/yr per 1JCi/m3) 

the air dose factor due to beta emissions for each 
identified noble gas radionuclide (i) from 
Attachment A (mrad/yr per 1JCi/m3) 

the relative concentration factor for the specified 
location such as from Attachment B (sec/m3) 

the integrated release of radionuclide (i) from all 
vents (v) for a specified time period. (IJCi) 
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6.2 Radionuclides Other Than Noble Gases 

6.2.1 The dose rate at a specified location due to inhalation of 
radioactive materials released in airborne effluent (including 1-131 
and 1-133) shall be determined by the following equation for any 
organ: 

where: 

De= I I (RJ(WJ(Q'iv) (Eq. 5) (Ref. 3.9) 

= 
= 

= 

= 

the annual organ dose (mrem/yr) 

the dose factor based on inhalation pathway for 
each radionuclide other than noble gases (i) for 
the inhalation pathway from Attachment C. 
(mrem/yr per 1JCi/m3) 

the relative concentration factor for the specified 
location from Attachment B. (sec/m3) 

the release rate of radionuclide (i) from vent (v) 
(IJCi/sec) 

6.2.2 The critical organ dose to an individual from radionuclides other 
than noble gases released in airborne effluent (including 1-131 and 
1-133) during any specified time period at a specified location shall 
be determined by the following equation: 

where: 

= 

= 

(Eq. 6) 

the total dose to a critical organ from 
radionuclides other than noble gases for a 
specified time period (mrem) 

the dose factor based on inhalation pathway for 
each radionuclide other than noble gases (i) for 
the inhalation pathway (mrem/yr per 1JCi/m3) and 
for ingestion and ground plane pathways 
(mrem-m2/yr per iJCi/sec) from Attachment C 
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Relative concentration (X/Q) (sec/m3) for the 
inhalation pathway and relative deposition (0/Q: 
m-2) for the ingestion and ground pathways such 
as from Attachment B 

the integrated release of radionuclide (i) from all 
vents (v) for a specified time period (l.lCi) 

the inverse of seconds in a year (yr/sec) 

For radioiodines, the deposition model considers only the 
elemental fraction of the effluent. Thus, deposition is computed 
only for that fraction of the effluent that is estimated to be 
elemental iodine. The fraction iodine deposited (FlO) is assumed 
to be 0.5 (Regulatory Guide 1.1 09 (page 1.1 09-26)). The 
deposition pathway dose factors for radioiodines presented in 
Attachment C have been adjusted by a factor of 0.5. 

6.3 Airborne Effluent Monitoring - Iodine and Particulate 

The methodology outlined in Equations 7, 8, 9, and 10 shall be utilized in 
implementing the following requirements for Airborne Effluent Monitoring of 
iodine and particulates. Note, the methodology for determining the limiting 
release rate and concentration for airborne iodine and particulates is evaluated in 
EC-ENVR-1 040. 

6.3.1 Site Limiting Release Rate - Iodine 

a. The limiting 1-131 release rate shall be determined as 
follows: 

Where: 

L, = 
Q, = 
DR1p = 

*k 
(Eq. 7) 

limiting release rate- 1-131 (J.tCilmin) 

totall-131 source term (Ci) 

dose rate limit for 1-131, 1-133, tritium, and 
particulate effluent (1500 mrem/year maximum 
organ, inhalation) (ref. TRO 3.11.2.1, II.A) 
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limiting (maximum) organ dose for all age groups 
resulting from the totall-131 and 1-133 source 
term (mrem) 

units conversion factor 
(1 E6 J.tCi/Ci) * (1 yr/365 days)* (1 day/24 hours) 
*(1 hour/60 minutes) 

0 1p shall be determined per equation 6 using the iodine source 
term and dispersion parameters provided in Attachment E. 

Note, Q, is the 1-131 activity provided in Attachment E. The ratio 
of the annual source term to the corresponding organ dose is 
used in the above equations. Thus, either the total annual release 
per unit or the total annual release for the site may be used. 

6.3.2 Limiting Concentration Iodine 

The limiting 1-131 concentration shall be determined as follows: 

CI (Eq. 8) 

Where: 

ci = limiting 1-131 concentration (IJCi/cc) 

L, = limiting 1-131 release rate from step 6.3.1 (IJCi/min) 

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

a. The limiting release rate for particulates shall be 
determined as follows: 

Lp 

Where: 

Lp = 
Qp = 
DR1p = 

= 

k = 

*k 
(Eq.9) 

limiting release rate- particulates (J..tCi/min) 

total particulate source term (Ci) 

dose rate limit for 1-131, 1-133, tritium, and 
particulate effluent (1500 mrem/year 
maximum organ, inhalation) (ref. TRO 
3.11.2.1, II.A) 

limiting (maximum) organ dose for all age 
groups resulting from the source term Qp 
(mrem) 

units conversion factor 
(1 E6 J.!Ci/Ci) * (1 yr/365 days)* (1 day/ 24 
hours)* (1 hour/ 60 minutes) 

Op shall be determined per equation 6 using the particulate 
source term and dispersion parameters provided in 
Attachment E. 

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

The limiting particulate concentration shall be determined as 
follows: 

Cp (Eq. 1 0) 

Where: 

Cp = limiting particulate concentration (~Ci/cc) 

Lp = limiting particulate release rate from step 6.3.3 
(~Ci/min) 

Fv = vent flow high limit for vent v (cc/min) 

6.4 Airborne Monitor Line Loss Corrections 

6.4.1 Line Loss Correction Factors are included for the Vent Effluent 
Radiation Monitoring System (VERMS) monitors. Chemistry shall 
apply the following correction factors as applicable to sample analysis 
results in order to correct for airborne effluent monitor sample line loss 
in accordance with station procedures: 

CORRECTION FACTORS 

(Ref. 3.18) 

Effluent Monitors (VERMS) 

VERMS Monitor/Sample Location 

Reactor Building Unit 1: Normal Sample Cond. Skid- Refuel Floor 
Reactor Building Unit 2: Normal Sample Cond. Skid- Refuel Floor 
Turbine Building Unit 1: Normal Sample Cond. Skid- Refuel Floor 
Turbine Building Unit 2: Normal Sample Cond. Skid- Refuel Floor 
SGTS Normal Sample Cond. Skid Refuel Floor 

Turbine Building Unit 1: Sample Cond. Skid Grab Sample- Tb-2 729' 
Turbine Building Unit 2: Sample Cond. Skid Grab Sample- Tb-2 729' 
SGTS Sample Cond. Skid Grab Sample- Tb-2 729' 

Turbine Building Unit 1: Sample Cond. Skid Grab Sample (Shielded)- Tb-2 729' 
Turbine Building Unit 2: Sample Cond. Skid Grab Sample (Shielded)- Tb-2 729' 
SGTS Sample Cond. Skid Grab Sample (Shielded)- Tb-2 729' 

Iodine 

1.72 
1.72 
1.72 
1.72 
1.72 

1.73 
1.73 
1.73 

1.73 
1.73 
1.73 

Particulates 

3.94 
3.61 
4.00 
3.90 
3.50 

5.90 
5.90 
6.00 

14.00 
13.90 
13.20 
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6.5 Airborne Effluent Dose Calculations Exceeding Twice the Quarterly or Annual 
TRM Values 

6.5.1 When the results of airborne dose calculations exceed twice the 
value of TR's 3.11.2.2.a, 3.11.2.2.b, 3.11.2.3.a, or 3.11.2.3.b, 
calculations shall be made which include the direct radiation 
contribution in accordance with ODCM-QA-006 to determine if the 
limits of TR 3.11.3 have been exceeded. If the limits of TR 3.11.3 
have been exceeded, a special report shall be prepared and 
submitted to the NRC within 30 days which addresses the actions 
specified in TR 3.11.3. 

6.6 Projected Dose from Gaseous Effluent 

6.6.1 Doses from gaseous effluents released to unrestricted areas are 
projected at least every 31 days as required by TRM 3.11.2.5. 
These projections are made by averaging the doses from previous 
operating history as appropriate, for what would be indicative of 
expected future operations. 

7. RECORDS 

None 
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DOSE FACTORS FOR NOBLE GASES (1) 

Total Body Gamma Air Beta Air 
Dose Factor Skin Dose Factor Dose Factor Dose Factor 

Ki Li M Ni 
Radionuclide (mrem/yr per 1JCi/m3) (mrem/yr per JJ.Ci /m3) (mrad/yr per JJ.Ci/m3) (mrad/yr per JJ.Ci/m3) 

Kr-83m 7.56E-02 --- 1.93E+01 2.88E+02 
Kr-85m 1.17E+03 1.46E+03 1.23E+03 1.97E+03 
Kr-85 1.61E+01 1.34E+03 1.72E+01 1.95E+03 
Kr-87 5.92E+03 9.73E+03 6.17E+03 1.03E+04 
Kr-88 1.47E+04 2.37E+03 1.52E+04 2.93E+03 
Kr-89 1.66E+04 1.01E+04 1.73E+04 1.06E+04 
Kr-90 1.56E+04 7.29E+03 1.63E+04 7.83E+03 
Xe-131m 9.15E+01 4.76E+02 1.56E+02 1.11E+03 
Xe-133m 2.51E+02 9.94E+02 3.27E+02 1.48E+03 
Xe-133 2.94E+02 3.06E+02 3.53E+02 1.05E+03 
Xe-135m 3.12E+03 7.11E+02 3.36E+03 7.39E+02 
Xe-135 1.81 E+03 1.86E+03 1.92E+03 2.46E+03 
Xe-137 1.42E+03 1.22E+04 1.51E+03 1.27E+04 
Xe-138 8.83E+03 4.13E+03 9.21E+03 4.75E+03 
Ar-41 8.84E+03 2.69E+03 9.30E+03 3.28E+03 

1. The listed dose factors are for radionuclides that may be detected in airborne effluents and 
derived from Table B-1 in Reg. Guide 1.1 09. 

Page 1 of 1 
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ANNUAL AVERAGE DISPERSION FACTORS 
USED FOR MONTHLY SURVEILLANCES (1) 

Type of Location Direction Distance XJQ XJQ XJQ D/Q 
(miles) (sec/m3) (sec/m3) (sec/m3) (per m2) 

no decay 2.260 day 8.000 day 
decay decay 

undepleted undepleted depleted 

Maximum Site Boundary WSW 1. 22 1.25E-05 1.24E-05 1.07E-05 1.60E-08 

Closest Site Boundary s 0.38 5.88E-06 5.87E-06 5.47E-06 3.88E-08 

Maximum XJQ Residence WSW 1.3 1.14E-05 1.13E-05 9.70E-06 1.43E-08 

Maximum D/Q Residence NE 0.9 2.86E-06 2.85E-06 2.51E-06 l.SlE-08 

Maximum D/Q Dairy Animal WSW 1.7 7.75E-06 7.66E-06 6.48E-06 9.36E-09 

Maximum D/Q Garden WSW 1.3 1.14E-05 1.13E-05 9.70E-06 1.43E-08 

Notes: 

1. January, 1999, through December, 2003, meteorological data. 

Page 1 of 1 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

Age Group: ADULT 
Pathway: Grs/Goat/Milk (GMILK) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 1.56e+03 1.56e+03 1.56e+03 1.56e+03 1.56e+03 O.OOe+OO 1.56e+03 
C-14 2.63e+08 5.27e+07 5.27e+07 5.27e+07 5.27e+07 5.27e+07 O.OOe+OO 5.27e+07 
NA-24 2.94e+05 2.94e+05 2.94e+05 2.94e+05 2.94e+05 2.94e+05 O.OOe+OO 2.94e+05 
P-32 3.19e+09 1.28e+09 O.OOe+OO O.OOe+OO O.OOe+OO 2.31e+09 O.OOe+OO 7.93e+08 
CR-51 O.OOe+OO O.OOe+OO 2.05e+03 7.56e+02 4.55e+03 8.63e+05 O.OOe+OO 3.43e+03 
MN-54 O.OOe+OO 1.01e+06 O.OOe+OO 3.01e+05 O.OOe+OO 3.09e+06 O.OOe+OO 1.93e+05 
MN-56 O.OOe+OO 5.07e-04 O.OOe+OO 6.44e-04 O.OOe+OO 1.62e-02 O.OOe+OO 9.00e-05 
FE-55 3.27e+05 2.26e+05 O.OOe+OO O.OOe+OO 1.26e+05 1.29e+05 O.OOe+OO 5.26e+04 
FE-59 3.86e+05 9.08e+05 O.OOe+OO O.OOe+OO 2.54e+05 3.03e+06 O.OOe+OO 3.48e+05 
C0-58 O.OOe+OO 5.66e+05 O.OOe+OO O.OOe+OO O.OOe+OO 1.15e+07 O.OOe+OO 1.27e+06 
C0-60 O.OOe+OO 1.97e+06 O.OOe+OO O.OOe+OO O.OOe+OO 3.70e+07 O.OOe+OO 4.34e+06 
NI-63 8.08e+08 5.60e+07 O.OOe+OO O.OOe+OO O.OOe+OO 1.17e+07 O.OOe+OO 2. 71e+07 
NI-65 4.52e-02 5.87e-03 O.OOe+OO O.OOe+OO O.OOe+OO 1.49e-01 O.OOe+OO 2.68e-03 
CU-64 O.OOe+OO 2.67e+03 O.OOe+OO 6. 72e+03 O.OOe+OO 2.27e+05 O.OOe+OO 1.25e+03 
ZN-65 1.65e+08 5.24e+08 O.OOe+OO 3.50e+08 O.OOe+OO 3.30e+08 O.OOe+OO 2.37e+08 
ZN-69 2. 64e-13 5. 04e-13 O.OOe+OO 3.28e-13 O.OOe+OO 7.58e-14 O.OOe+OO 3.51e-14 
ZN-69m 2.16e+04 5.18e+04 O.OOe+OO 3. 13e+04 O.OOe+OO 3.16e+06 O.OOe+OO 4.73e+03 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1. 71e-02 O.OOe+OO 1.19e-02 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.65e-29 O.OOe+OO 2.10e-24 
RB-86 O.OOe+OO 3 .lle+08 O.OOe+OO O.OOe+OO O.OOe+OO 6.14e+07 O.OOe+OO 1.45e+08 
RB-88 O.OOe+OO 2.99e-46 O.OOe+OO O.OOe+OO O.OOe+OO 4 .14e-57 O.OOe+OO 1.59e-46 
RB-89 O.OOe+OO 7.93e-55 O.OOe+OO O.OOe+OO O.OOe+OO 4.61e-68 O.OOe+OO 5.58e-55 
SR-89 3.05e+09 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.89e+08 O.OOe+OO 8.75e+07 
SR-90 9.83e+10 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.84e+09 O.OOe+OO 2.41e+10 
SR-91 6. lle+04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.91e+05 O.OOe+OO 2.47e+03 
SR-92 1.04e+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.07e+01 O.OOe+OO 4.51e-02 
Y-90 8.51e+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 9.02e+04 O.OOe+OO 2.28e-01 
Y-91 1.03e+03 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.67e+05 O.OOe+OO 2.76e+01 
Y-91M 7.59e-21 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.23e-20 O.OOe+OO 2.94e-22 
Y-92 6.78e-06 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.19e-01 O.OOe+OO 1.98e-07 
Y-93 2.69e-02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 8.54e+02 O.OOe+OO 7.44e-04 
ZR-95 1.13e+02 3.63e+01 O.OOe+OO 5.70e+01 O.OOe+OO 1.15e+05 O.OOe+OO 2.46e+01 
ZR-97 5.21e-02 1.05e-02 O.OOe+OO 1.59e-02 O.OOe+OO 3.26e+03 O.OOe+OO 4.81e-03 
NB-95 9.91e+03 5.51e+03 O.OOe+OO 5.45e+03 O.OOe+OO 3.35e+07 O.OOe+OO 2. 96e+03 
M0-99 O.OOe+OO 2.98e+06 O.OOe+OO 6.74e+06 O.OOe+OO 6.90e+06 O.OOe+OO 5.66e+05 
TC-99M 4.02e-01 1.14e+OO O.OOe+OO 1. 72e+01 5.56e-01 6. 72e+02 O.OOe+OO 1.44e+01 
TC-101 3.77e-61 5.44e-61 O.OOe+OO 9.79e-60 2.78e-61 1. 63e-72 O.OOe+OO 5.33e-60 
RU-103 1.22e+02 O.OOe+OO O.OOe+OO 4.66e+02 O.OOe+OO 1.43e+04 O.OOe+OO 5.26e+01 
RU-105 1.04e-04 O.OOe+OO O.OOe+OO 1.34e-03 O.OOe+OO 6.35e-02 O.OOe+OO 4.10e-05 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: ADULT 
Pathway: Grs/Goat/Milk (GMILK) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 
--------------------------------------------------------------------------------

RU-106 2.45e+03 O.OOe+OO O.OOe+OO 4.73e+03 O.OOe+OO 1.58e+05 O.OOe+OO 3.10e+02 
AG-llOM 6.99e+06 6.46e+06 O.OOe+OO 1.27e+07 O.OOe+OO 2.64e+09 O.OOe+OO 3.84e+06 
TE-125M 1.96e+06 7.08e+05 5.88e+05 7.95e+06 O.OOe+OO 7.81e+06 O.OOe+OO 2.62e+05 
TE-127 7.88e+01 2.83e+01 5.83e+01 3.21e+02 O.OOe+OO 6.21e+03 O.OOe+OO 1.70e+01 
TE-127M 5.49e+06 1.96e+06 1.40e+06 2.23e+07 O.OOe+OO 1.84e+07 O.OOe+OO 6.70e+05 
TE-129 3. 53e-11 1.32e-11 2. 71e-11 1.48e-10 O.OOe+OO 2. 66e-11 O.OOe+OO 8.59e-12 
TE-129M 7.23e+06 2.70e+06 2.48e+06 3.02e+07 O.OOe+OO 3.64e+07 O.OOe+OO 1.14e+06 
TE-131 4.82e-34 2.02e-34 3.97e-34 2. lle-33 O.OOe+OO 6.83e-35 O.OOe+OO 1.52e-34 
TE-131M 4.34e+04 2.12e+04 3.36e+04 2.15e+05 O.OOe+OO 2.11e+06 O.OOe+OO 1.77e+04 
TE-132 2.88e+05 1.87e+05 2.06e+05 1.80e+06 O.OOe+OO 8.82e+06 O.OOe+OO 1. 7 5e+05 
I-130 2.53e+05 7.46e+05 6.33e+07 1.17e+06 O.OOe+OO 6.43e+05 O.OOe+OO 2.95e+05 
I-131 1.78e+08 2.54e+08 8.33e+10 4.36e+08 O.OOe+OO 6. 71e+07 O.OOe+OO 1.46e+08 
I-132 1.01e-01 2.69e-01 9.41e+OO 4.28e-01 O.OOe+OO 5.05e-02 O.OOe+OO 9.41e-02 
I-133 2.33e+06 4.05e+06 5.95e+08 7.06e+06 O.OOe+OO 3.64e+06 O.OOe+OO 1.23e+06 
I-134 1.27e-12 3.46e-12 6.00e-11 5.51e-12 O.OOe+OO 3.02e-15 O.OOe+OO 1.24e-12 
I-135 7.76e+03 2.03e+04 1.34e+06 3.26e+04 O.OOe+OO 2.29e+04 O.OOe+OO 7.50e+03 
CS-134 1.70e+10 4.04e+10 O.OOe+OO 1.31e+10 4.34e+09 7.06e+08 O.OOe+OO 3.30e+10 
CS-13 6 7.90e+08 3.12e+09 O.OOe+OO 1.74e+09 2.38e+08 3.54e+08 O.OOe+OO 2.25e+09 
CS-137 2.21e+10 3.03e+10 O.OOe+OO 1.03e+10 3.42e+09 5.86e+08 O.OOe+OO 1.98e+10 
CS-138 2.95e-23 5.83e-23 O.OOe+OO 4.29e-23 4.23e-24 2.49e-28 O.OOe+OO 2.89e-23 
BA-139 5.48e-09 3.91e-12 O.OOe+OO 3.65e-12 2.22e-12 9.72e-09 O.OOe+OO 1.60e-10 
BA-140 3.23e+06 4.05e+03 O.OOe+OO 1.38e+03 2.32e+03 6.64e+06 O.OOe+OO 2.11e+05 
BA-141 5.71e-47 4.31e-50 O.OOe+OO 4.01e-50 2.45e-50 2.69e-56 O.OOe+OO 1.93e-48 
BA-142 4.12e-81 4.24e-84 O.OOe+OO 3.58e-84 2.40e-84 O.OOe+OO O.OOe+OO 2.59e-82 
LA-140 5.42e-01 2.73e-01 O.OOe+OO O.OOe+OO O.OOe+OO 2.01e+04 O.OOe+OO 7.22e-02 
LA-142 2.29e-12 1.04e-12 O.OOe+OO O.OOe+OO O.OOe+OO 7.62e-09 O.OOe+OO 2. 60e-13 
CE-141 5.81e+02 3.93e+02 O.OOe+OO 1.83e+02 O.OOe+OO 1.50e+06 O.OOe+OO 4.46e+01 
CE-143 5.00e+OO 3.69e+03 O.OOe+OO 1.63e+OO O.OOe+OO 1.38e+05 O.OOe+OO 4.09e-01 
CE-144 4.29e+04 1. 7 9e+04 O.OOe+OO 1.06e+04 O.OOe+OO 1.45e+07 O.OOe+OO 2.31e+03 
PR-143 1.89e+01 7.60e+OO O.OOe+OO 4.39e+OO O.OOe+OO 8.30e+04 O.OOe+OO 9.39e-01 
PR-144 8.25e-55 3.43e-55 O.OOe+OO 1.93e-55 O.OOe+OO 1.19e-61 O.OOe+OO 4.19e-56 
ND-147 1.13e+01 1.31e+01 O.OOe+OO 7.64e+OO O.OOe+OO 6.27e+04 O.OOe+OO 7.82e-01 
W-187 7.83e+02 6.55e+02 O.OOe+OO O.OOe+OO O.OOe+OO 2.15e+05 O.OOe+OO 2.29e+02 
NP-239 4.41e-01 4.34e-02 O.OOe+OO 1.35e-01 O.OOe+OO 8.90e+03 O.OOe+OO 2.39e-02 
PU-239 3.36e+06 4.04e+05 O.OOe+OO 3.76e+05 O.OOe+OO 3.09e+05 O.OOe+OO 8.86e+04 
U-235 3. 71e+08 O.OOe+OO O.OOe+OO 8.67e+07 O.OOe+OO 3.62e+07 O.OOe+OO 2.25e+07 
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Units: 

AgeGroup: 
Pathway: 

Attachment C 
ODCM-QA-004 
Revision 8 
Page 21 of 64 

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 
ADULT 
Ground Plane Deposition (GPO) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

NA-24 
CR-51 
MN-54 
MN-56 
FE-59 
C0-58 
C0-60 
NI-65 
CU-64 
ZN-65 
ZN-69m 
BR-83 
BR-84 
RB-86 
RB-88 
RB-89 
SR-89 
SR-91 
SR-92 
Y-90 
Y-91 
Y-91M 
Y-92 
Y-93 
ZR-95 
ZR-97 
NB-95 
M0-99 
TC-99M 
TC-101 
RU-103 
RU-105 
RU-106 
AG-llOM 
TE-125M 
TE-127 
TE-127M 
TE-12 9 
TE-129M 

1.20e+07 1.20e+07 1.20e+07 1.20e+07 1.20e+07 1.20e+07 1.39e+07 1.20e+07 
4.66e+06 4.66e+06 4.66e+06 4.66e+06 4.66e+06 4.66e+06 5.51e+06 4.66e+06 
1.39e+09 1.39e+09 1.39e+09 1.39e+09 1.39e+09 1.39e+09 1.63e+09 1.39e+09 
9.04e+05 9.04e+05 9.04e+05 9.04e+05 9.04e+05 9.04e+05 1.07e+06 9.04e+05 
2.73e+08 2.73e+08 2.73e+08 2.73e+08 2.73e+08 2.73e+08 3.21e+08 2.73e+08 
3.79e+08 3.79e+08 3.79e+08 3.79e+08 3.79e+08 3.79e+08 4.44e+08 3.79e+08 
2.15e+10 2.15e+10 2.15e+10 2.15e+10 2.15e+10 2.15e+10 2.53e+10 2.15e+10 
2.97e+05 2.97e+05 2.97e+05 2.97e+05 2.97e+05 2.97e+05 3.45e+05 2.97e+05 
6.07e+05 6.07e+05 6.07e+05 6.07e+05 6.07e+05 6.07e+05 6.88e+05 6.07e+05 
7.47e+08 7.47e+08 7.47e+08 7.47e+08 7.47e+08 7.47e+08 8.60e+08 7.47e+08 
1.27e+06 1.27e+06 1.27e+06 1.27e+06 1.27e+06 1.27e+06 1.49e+06 1.27e+06 
4.87e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03 7.08e+03 4.87e+03 
2.03e+05 2.03e+05 2.03e+05 2.03e+05 2.03e+05 2.03e+05 2.36e+05 2.03e+05 
8.99e+06 8.99e+06 8.99e+06 8.99e+06 8.99e+06 8.99e+06 1.03e+07 8.99e+06 
3.31e+04 3.31e+04 3.31e+04 3.31e+04 3.31e+04 3.31e+04 3.78e+04 3.31e+04 
1.21e+05 1.21e+05 1.21e+05 1.21e+05 1.21e+05 1.21e+05 1.45e+05 1.21e+05 
2.16e+04 2.16e+04 2.16e+04 2.16e+04 2.16e+04 2.16e+04 2.51e+04 2.16e+04 
2.15e+06 2.15e+06 2.15e+06 2.15e+06 2.15e+06 2.15e+06 2.51e+06 2.15e+06 
7.77e+05 7.77e+05 7.77e+05 7.77e+05 7.77e+05 7.77e+05 8.63e+05 7.77e+05 
4.49e+03 4.49e+03 4.49e+03 4.49e+03 4.49e+03 4.49e+03 5.31e+03 4.49e+03 
1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.21e+06 1.06e+06 
1.00e+05 1.00e+05 1.00e+05 1.00e+05 1.00e+05 1.00e+05 1.16e+05 1.00e+05 
1.80e+05 1.80e+05 1.80e+05 1.80e+05 1.80e+05 1.80e+05 2.14e+05 1.80e+05 
1.83e+05 1.83e+05 1.83e+05 1.83e+05 1.83e+05 1.83e+05 2.51e+05 1.83e+05 
2.45e+08 2.45e+08 2.45e+08 2.45e+08 2.45e+08 2.45e+08 2.84e+08 2.45e+08 
2.96e+06 2.96e+06 2.96e+06 2.96e+06 2.96e+06 2.96e+06 3.45e+06 2.96e+06 
1.37e+08 1.37e+08 1.37e+08 1.37e+08 1.37e+08 1.37e+08 1.61e+08 1.37e+08 
4.00e+06 4.00e+06 4.00e+06 4.00e+06 4.00e+06 4.00e+06 4.63e+06 4.00e+06 
1.84e+05 1.84e+05 1.84e+05 1.84e+05 1.84e+05 1.84e+05 2.11e+05 1.84e+05 
2.04e+04 2.04e+04 2.04e+04 2.04e+04 2.04e+04 2.04e+04 2.26e+04 2.04e+04 
1.08e+08 1.08e+08 1.08e+08 1.08e+08 1.08e+08 1.08e+08 1.26e+08 1.08e+08 
6.37e+05 6.37e+05 6.37e+05 6.37e+05 6.37e+05 6.37e+05 7.21e+05 6.37e+05 
4.22e+08 4.22e+08 4.22e+08 4.22e+08 4.22e+08 4.22e+08 5.07e+08 4.22e+08 
3.44e+09 3.44e+09 3.44e+09 3.44e+09 3.44e+09 3.44e+09 4.01e+09 3.44e+09 
1.55e+06 1.55e+06 1.55e+06 1.55e+06 1.55e+06 1.55e+06 2.13e+06 1.55e+06 
2.98e+03 2.98e+03 2.98e+03 2.98e+03 2.98e+03 2.98e+03 3.28e+03 2.98e+03 
9.17e+04 9.17e+04 9.17e+04 9.17e+04 9.17e+04 9.17e+04 1.08e+05 9.17e+04 
2.62e+04 2.62e+04 2.62e+04 2.62e+04 2.62e+04 2.62e+04 3.10e+04 2.62e+04 
1.98e+07 1.98e+07 1.98e+07 1.98e+07 1.98e+07 1.98e+07 2.31e+07 1.98e+07 
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For Information Only

Attachment C 
ODCM-QA-004 
Revision 8 
Page 22 of64 

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: ADULT 
Pathway: Ground Plane Deposition (GPO) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

TE-131 2.92e+04 2.92e+04 2.92e+04 2.92e+04 2.92e+04 2.92e+04 3.45e+07 2.92e+04 
TE-131M 8.03e+06 8.03e+06 8.03e+06 8.03e+06 8.03e+06 8.03e+06 9.46e+06 8.03e+06 
TE-132 4.24e+06 4.24e+06 4.24e+06 4.24e+06 4.24e+06 4.24e+06 4.98e+06 4.24e+06 
I-130 5.51e+06 5.51e+06 5.51e+06 5.51e+06 5.51e+06 5.51e+06 6.69e+06 5.51e+06 
I-131 1.72e+07 1. 72e+07 1.72e+07 1. 72e+07 1.72e+07 1.72e+07 2.09e+07 1.72e+07 

132 1.25e+06 1.25e+06 1.25e+06 1.25e+06 1.25e+06 1.25e+06 1.47e+06 1.25e+06 
I-133 2.45e+06 2.45e+06 2.45e+06 2.45e+06 2.45e+06 2.45e+06 2.98e+06 2.45e+06 
I-134 4.47e+05 4.47e+05 4.47e+05 4.47e+05 4.47e+05 4.47e+05 5.31e+05 4.47e+05 

135 2.53e+06 2.53e+06 2.53e+06 2.53e+06 2.53e+06 2.53e+06 2.95e+06 2.53e+06 
CS-134 6.86e+09 6.86e+09 6.86e+09 6.86e+09 6.86e+09 6.86e+09 8.00e+09 6.86e+09 
CS-136 1.51e+08 1.51e+08 1.51e+08 1.51e+08 1.51e+08 1.51e+08 1. 71e+08 1.51e+08 
CS-137 1.03e+10 1.03e+10 1.03e+10 1.03e+10 1.03e+10 1.03e+10 1.20e+10 1.03e+10 
CS-138 3.59e+05 3.59e+05 3.59e+05 3.59e+05 3.59e+05 3.59e+05 4.10e+05 3.59e+05 
BA-139 1.06e+05 1.06e+05 1.06e+05 1.06e+05 1.06e+05 1.06e+05 1.19e+05 1.06e+05 
BA-140 2.05e+07 2.05e+07 2.05e+07 2.05e+07 2.05e+07 2.05e+07 2.35e+07 2.05e+07 
BA-141 4.17e+04 4.17e+04 4.17e+04 4.17e+04 4.17e+04 4.17e+04 4.75e+04 4.17e+04 
BA-142 4.49e+04 4.49e+04 4.49e+04 4.49e+04 4.49e+04 4.49e+04 5. lle+04 4.49e+04 
LA-140 1.92e+07 1.92e+07 1.92e+07 1.92e+07 1.92e+07 1.92e+07 2.18e+07 1.92e+07 
LA-142 7.60e+05 7.60e+05 7.60e+05 7.60e+05 7.60e+05 7.60e+05 9.12e+05 7.60e+05 
CE-141 1.37e+07 1.37e+07 1.37e+07 1.37e+07 1.37e+07 1.37e+07 1.54e+07 1.37e+07 
CE-143 2.31e+06 2.31e+06 2.31e+06 2.31e+06 2.31e+06 2.31e+06 2.63e+06 2.31e+06 
CE-144 6.95e+07 6.95e+07 6.95e+07 6.95e+07 6.95e+07 6.95e+07 8.04e+07 6.95e+07 
PR-144 1.84e+03 1.84e+03 1.84e+03 1.84e+03 1.84e+03 1.84e+03 2. lle+03 1.84e+03 
ND-147 8.39e+06 8.39e+06 8.39e+06 8.39e+06 8.39e+06 8.39e+06 1.01e+07 8.39e+06 
W-187 2.35e+06 2.35e+06 2.35e+06 2.35e+06 2.35e+06 2.35e+06 2.73e+06 2.35e+06 
NP-239 1.71e+06 1.71e+06 1.71e+06 1.71e+06 1.71e+06 1.71e+06 1.98e+06 1.71e+06 
PU-239 2.29e+06 2.29e+06 2.29e+06 2.29e+06 2.29e+06 2.29e+06 2.23e+07 2.29e+07 
U-235 9.28e+09 9.28e+09 9.28e+09 9.28e+09 9.28e+09 9.28e+09 1.16e+10 9.28e+09 
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Attachment C 
ODCM-QA-004 
Revision 8 
Page 23 of64 

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: ADULT 
Pathway: Inhalation (INHL) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 1.26e+03 1.26e+03 1.26e+03 1.26e+03 1.26e+03 O.OOe+OO 1.26e+03 
C-14 1.82e+04 3.41e+03 3.41e+03 3.41e+03 3.41e+03 3.41e+03 O.OOe+OO 3.41e+03 
NA-24 1.02e+04 1.02e+04 1.02e+04 1.02e+04 1.02e+04 1.02e+04 O.OOe+OO 1.02e+04 
P-32 1.32e+06 7.71e+04 O.OOe+OO O.OOe+OO O.OOe+OO 8.64e+04 O.OOe+OO 5.01e+04 
CR-51 O.OOe+OO O.OOe+OO 5.95e+01 2.28e+01 1.44e+04 3.32e+03 O.OOe+OO 1.00e+02 
MN-54 O.OOe+OO 3. 96e+04 O.OOe+OO 9.84e+03 1.40e+06 7.74e+04 O.OOe+OO 6.30e+03 
MN-56 O.OOe+OO 1.24e+OO O.OOe+OO 1.30e+OO 9.44e+03 2.02e+04 O.OOe+OO 1.83e-01 
FE-55 2.46e+04 1.70e+04 O.OOe+OO O.OOe+OO 7.21e+04 6.03e+03 O.OOe+OO 3.94e+03 
FE-59 1.18e+04 2.78e+04 O.OOe+OO O.OOe+OO 1.02e+06 1.88e+05 O.OOe+OO 1.06e+04 
C0-58 O.OOe+OO 1.58e+03 O.OOe+OO O.OOe+OO 9.28e+05 1.06e+05 O.OOe+OO 2.07e+03 
C0-60 O.OOe+OO 1.15e+04 O.OOe+OO O.OOe+OO 5.97e+06 2.85e+05 O.OOe+OO 1.48e+04 
NI-63 4.32e+05 3.14e+04 O.OOe+OO O.OOe+OO 1.78e+05 1.34e+04 O.OOe+OO 1.45e+04 
NI-65 1.54e+OO 2.10e-01 O.OOe+OO O.OOe+OO 5.60e+03 1.23e+04 O.OOe+OO 9.12e-02 
CU-64 O.OOe+OO 1.46e+OO O.OOe+OO 4.62e+OO 6.78e+03 4.90e+04 O.OOe+OO 6.15e-01 
ZN-65 3.24e+04 1.03e+05 O.OOe+OO 6.90e+04 8.64e+05 5.34e+04 O.OOe+OO 4.66e+04 
ZN-69 3.38e-02 6.51e-02 O.OOe+OO 4.22e-02 9.20e+02 1.63e+01 O.OOe+OO 4.52e-03 
ZN-69M 8.16e+OO 1. 96e+01 O.OOe+OO 1.18e+01 1.90e+04 1.37e+05 O.OOe+OO 1. 7 9e+OO 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.32e+02 O.OOe+OO 2.41e+02 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.64e-03 O.OOe+OO 3. 13e+02 
BR-85 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.28e+01 
RB-86 O.OOe+OO 1.35e+05 O.OOe+OO O.OOe+OO O.OOe+OO 1.66e+04 O.OOe+OO 5.90e+04 
RB-88 O.OOe+OO 3.87e+02 O.OOe+OO O.OOe+OO O.OOe+OO 3.34e-09 O.OOe+OO 1.93e+02 
RB-89 O.OOe+OO 2.56e+02 O.OOe+OO O.OOe+OO O.OOe+OO 9.28e-12 O.OOe+OO 1.70e+02 
SR-89 3.04e+05 O.OOe+OO O.OOe+OO O.OOe+OO 1.40e+06 3.50e+05 O.OOe+OO 8. 72e+03 
SR-90 9.92e+07 O.OOe+OO O.OOe+OO O.OOe+OO 9.60e+06 7.22e+05 O.OOe+OO 6.10e+06 
SR-91 6.19e+01 O.OOe+OO O.OOe+OO O.OOe+OO 3.65e+04 1.91e+05 O.OOe+OO 2.50e+OO 
SR-92 6.74e+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.65e+04 4.30e+04 O.OOe+OO 2.91e-01 
Y-90 2.09e+03 O.OOe+OO O.OOe+OO O.OOe+OO 1. 70e+05 5.06e+05 O.OOe+OO 5.61e+01 
Y-91 4.62e+05 O.OOe+OO O.OOe+OO O.OOe+OO 1.70e+06 3.85e+05 O.OOe+OO 1.24e+04 
Y-91M 2.61e-01 O.OOe+OO O.OOe+OO O.OOe+OO 1.92e+03 1.33e+OO O.OOe+OO 1.02e-02 
Y-92 1.03e+01 O.OOe+OO O.OOe+OO O.OOe+OO 1.57e+04 7.35e+04 O.OOe+OO 3.02e-01 
Y-93 9.44e+01 O.OOe+OO O.OOe+OO O.OOe+OO 4.85e+04 4.22e+05 O.OOe+OO 2.61e+OO 
ZR-95 1.07e+05 3.44e+04 O.OOe+OO 5.42e+04 1.77e+06 1.50e+05 O.OOe+OO 2.33e+04 
ZR-97 9.68e+01 1. 96e+01 O.OOe+OO 2.97e+01 7.87e+04 5.23e+05 O.OOe+OO 9.04e+OO 
NB-95 1.41e+04 7.82e+03 O.OOe+OO 7.74e+03 5.05e+05 1.04e+05 O.OOe+OO 4.21e+03 
M0-99 O.OOe+OO 1.21e+02 O.OOe+OO 2.91e+02 9.12e+04 2.48e+05 O.OOe+OO 2.30e+01 
TC-99M 1.03e-03 2.91e-03 O.OOe+OO 4.42e-02 7.64e+02 4.16e+03 O.OOe+OO 3.70e-02 
TC-101 4.18e-05 6.02e-05 O.OOe+OO 1.08e-03 3.99e+02 1. 09e-11 O.OOe+OO 5.90e-04 
RU-103 1.53e+03 O.OOe+OO O.OOe+OO 5.83e+03 5.05e+05 1.10e+05 O.OOe+OO 6.58e+02 

Page 5 of 44 



For Information Only

Units: 

AgeGroup: 
Pathway: 

Attachment C 
ODCM-QA-004 
Revision 8 
Page 24 of64 

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 
ADULT 
Inhalation (INHL) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-105 
RU-106 
AG-llOM 
TE-125M 
TE-127 
TE-127M 
TE-129 
TE-129M 
TE-131 
TE-131M 
TE-132 
I-130 
I-131 

132 
I-133 
I-134 

135 
CS-134 
CS-136 
CS-137 
CS-138 
BA-139 
BA-140 
BA-141 
BA-142 
LA-140 
LA-142 
CE-141 
CE-143 
CE-144 
PR-143 
PR-144 
ND-147 
W-187 
NP-239 
PU-239 
U-235 

7.90e-01 O.OOe+OO O.OOe+OO 1.02e+OO 1.10e+04 4.82e+04 O.OOe+OO 3.11e-01 
6.91e+04 O.OOe+OO O.OOe+OO 1.34e+05 9.36e+06 9.12e+05 O.OOe+OO 8.72e+03 
1.08e+04 1.00e+04 O.OOe+OO 1.97e+04 4.63e+06 3.02e+05 O.OOe+OO 5.94e+03 
3.42e+03 1.58e+03 1.05e+03 1.24e+04 3.14e+05 7.06e+04 O.OOe+OO 4.67e+02 
1.40e+OO 6.42e-01 1.06e+OO 5.10e+OO 6.51e+03 5.74e+04 O.OOe+OO 3.10e-01 
1.26e+04 5.77e+03 3.29e+03 4.58e+04 9.60e+05 1.50e+05 O.OOe+OO 1.57e+03 
4.98e-02 2.39e-02 3.90e-02 1.87e-01 1.94e+03 1.57e+02 O.OOe+OO 1.24e-02 
9.76e+03 4.67e+03 3.44e+03 3.66e+04 1.16e+06 3.83e+05 O.OOe+OO 1.58e+03 
1.11e-02 5.95e-03 9.36e-03 4.37e-02 1.39e+03 1.84e+01 O.OOe+OO 3.59e-03 
6.99e+01 4.36e+01 5.50e+01 3.09e+02 1.46e+05 5.56e+05 O.OOe+OO 2.90e+01 
2.60e+02 2.15e+02 1.90e+02 1.46e+03 2.88e+05 5.10e+05 O.OOe+OO 1.62e+02 
4.58e+03 1.34e+04 1.14e+06 2.09e+04 O.OOe+OO 7.69e+03 O.OOe+OO 5.28e+03 
2.52e+04 3.58e+04 1.19e+07 6.13e+04 O.OOe+OO 6.28e+03 O.OOe+OO 2.05e+04 
1.16e+03 3.26e+03 1.14e+05 5.18e+03 O.OOe+OO 4.06e+02 O.OOe+OO 1.16e+03 
8.64e+03 1.48e+04 2.15e+06 2.58e+04 O.OOe+OO 8.88e+03 O.OOe+OO 4.52e+03 
6.44e+02 1.73e+03 2.98e+04 2.75e+03 O.OOe+OO 1.01e+OO O.OOe+OO 6.15e+02 
2.68e+03 6.98e+03 4.48e+05 1.11e+04 O.OOe+OO 5.25e+03 O.OOe+OO 2.57e+03 
3.73e+05 8.48e+05 O.OOe+OO 2.87e+05 9.76e+04 1.04e+04 O.OOe+OO 7.28e+05 
3.90e+04 1.46e+05 O.OOe+OO 8.56e+04 1.20e+04 1.17e+04 O.OOe+OO 1.10e+05 
4.78e+05 6.21e+05 O.OOe+OO 2.22e+05 7.52e+04 8.40e+03 O.OOe+OO 4.28e+05 
3.31e+02 6.21e+02 O.OOe+OO 4.80e+02 4.86e+01 1.86e-03 O.OOe+OO 3.24e+02 
9.36e-01 6.66e-04 O.OOe+OO 6.22e-04 3.76e+03 8.96e+02 O.OOe+OO 2.74e-02 
3.90e+04 4.90e+01 O.OOe+OO 1.67e+01 1.27e+06 2.18e+05 O.OOe+OO 2.57e+03 
1.00e-01 7.53e-05 O.OOe+OO 7.00e-05 1.94e+03 1.16e-07 O.OOe+OO 3.36e-03 
2.63e-02 2.70e-05 O.OOe+OO 2.29e-05 1.19e+03 1.57e-16 O.OOe+OO 1.66e-03 
3.44e+02 1.74e+02 O.OOe+OO O.OOe+OO 1.36e+05 4.58e+05 O.OOe+OO 4.58e+01 
6.83e-01 3.10e-01 O.OOe+OO O.OOe+OO 6.33e+03 2.11e+03 O.OOe+OO 7.72e-02 
1.99e+04 1.35e+04 O.OOe+OO 6.26e+03 3.62e+05 1.20e+05 O.OOe+OO 1.53e+03 
1.86e+02 1.38e+02 O.OOe+OO 6.08e+Ol 7.98e+04 2.26e+05 O.OOe+OO 1.53e+Ol 
3.43e+06 1.43e+06 O.OOe+OO 8.48e+05 7.78e+06 8.16e+05 O.OOe+OO 1.84e+05 
9.36e+03 3.75e+03 O.OOe+OO 2.16e+03 2.81e+05 2.00e+05 O.OOe+OO 4.64e+02 
3.0le-02 1.25e-02 O.OOe+OO 7.05e-03 1.02e+03 2.15e-08 O.OOe+OO 1.53e-03 
5.27e+03 6.10e+03 O.OOe+OO 3.56e+03 2.21e+05 1.73e+05 O.OOe+OO 3.65e+02 
8.48e+OO 7.08e+OO O.OOe+OO O.OOe+OO 2.90e+04 1.55e+05 O.OOe+OO 2.48e+OO 
2.30e+02 2.03e+02 O.OOe+OO 7.00e+Ol 3.76e+04 1.19e+05 O.OOe+OO 1.24e+01 
1.33e+l0 8.56e+09 O.OOe+OO 2.64e+09 1.38e+09 3.30e+05 O.OOe+OO 6.20e+08 
8.00e+07 O.OOe+OO O.OOe+OO 1.87e+07 3.92e+08 3.87e+06 O.OOe+OO 4.86e+06 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: ADULT 
Pathway: Grs/Cow/Meat (CMEAT) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 3.25e+02 3.25e+02 3.25e+02 3.25e+02 3.25e+02 O.OOe+OO 3.25e+02 
C-14 2.41e+08 4.83e+07 4.83e+07 4.83e+07 4.83e+07 4.83e+07 O.OOe+OO 4.83e+07 
NA-24 1.40e-03 1.40e-03 1.40e-03 1.40e-03 1.40e-03 1.40e-03 O.OOe+OO 1.40e-03 
P-32 7.25e+08 2.90e+08 O.OOe+OO O.OOe+OO O.OOe+OO 5.24e+08 O.OOe+OO 1.80e+08 
CR-51 O.OOe+OO O.OOe+OO 4.22e+03 1.55e+03 9.36e+03 1.77e+06 O.OOe+OO 7.05e+03 
MN-54 O.OOe+OO 9.18e+06 O.OOe+OO 2.73e+06 O.OOe+OO 2.81e+07 O.OOe+OO 1.75e+06 
MN-56 O.OOe+OO 1.81e-53 O.OOe+OO 2.30e-53 O.OOe+OO 5. 77e-52 O.OOe+OO 3.21e-54 
FE-55 2.93e+08 2.03e+08 O.OOe+OO O.OOe+OO 1.13e+08 1.16e+08 O.OOe+OO 4.73e+07 
FE-59 2.66e+08 6.24e+08 O.OOe+OO O.OOe+OO 1. 7 5e+08 2.08e+09 O.OOe+OO 2.39e+08 
C0-58 O.OOe+OO 1.82e+07 O.OOe+OO O.OOe+OO O.OOe+OO 3.70e+08 O.OOe+OO 4.09e+07 
C0-60 O.OOe+OO 7.52e+07 O.OOe+OO O.OOe+OO O.OOe+OO 1.41e+09 O.OOe+OO 1.66e+08 
NI-63 1.89e+10 1.31e+09 O.OOe+OO O.OOe+OO O.OOe+OO 2.73e+08 O.OOe+OO 6.34e+08 
NI-65 2.69e-52 3.50e-53 O.OOe+OO O.OOe+OO O.OOe+OO 8.87e-52 O.OOe+OO 1.60e-53 
CU-64 O.OOe+OO 2.81e-07 O.OOe+OO 7.09e-07 O.OOe+OO 2.40e-05 O.OOe+OO 1.32e-07 
ZN-65 3.56e+08 1.13e+09 O.OOe+OO 7.57e+08 O.OOe+OO 7.13e+08 O.OOe+OO 5.12e+08 
ZN-69M 1. 7 5e-05 4.19e-05 O.OOe+OO 2.54e-05 O.OOe+OO 2.56e-03 O.OOe+OO 3.83e-06 
RB-86 O.OOe+OO 4.88e+08 O.OOe+OO O.OOe+OO O.OOe+OO 9.62e+07 O.OOe+OO 2.27e+08 
SR-89 3.02e+08 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.84e+07 O.OOe+OO 8.66e+06 
SR-90 1.24e+10 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.59e+08 O.OOe+OO 3.05e+09 
SR-91 1.59e-10 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 7.59e-10 O.OOe+OO 6.44e-12 
SR-92 1.39e-49 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.76e-48 O.OOe+OO 6.03e-51 
Y-90 1.08e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.15e+06 O.OOe+OO 2.91e+OO 
Y-91 1.13e+06 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.23e+08 O.OOe+OO 3.03e+04 
Y-92 1. 73e-39 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.02e-35 O.OOe+OO 5.04e-41 
Y-93 4.91e-12 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.56e-07 O.OOe+OO 1.36e-13 
ZR-95 1.87e+06 6.01e+05 O.OOe+OO 9.43e+05 O.OOe+OO 1.90e+09 O.OOe+OO 4.07e+05 
ZR-97 2.12e-05 4.28e-06 O.OOe+OO 6.47e-06 O.OOe+OO 1.33e+OO O.OOe+OO 1.96e-06 
NB-95 2.30e+06 1.28e+06 O.OOe+OO 1.26e+06 O.OOe+OO 7.76e+09 O.OOe+OO 6.87e+05 
M0-99 O.OOe+OO 1.01e+05 O.OOe+OO 2.28e+05 O.OOe+OO 2.33e+05 O.OOe+OO 1.92e+04 
TC-99M 4.80e-21 1. 36e-20 O.OOe+OO 2.06e-19 6.65e-21 8.03e-18 O.OOe+OO 1.73e-19 
RU-103 1.05e+08 O.OOe+OO O.OOe+OO 4.02e+08 O.OOe+OO 1.23e+10 O.OOe+OO 4.53e+07 
RU-105 6.40e-28 O.OOe+OO O.OOe+OO 8.27e-27 O.OOe+OO 3.91e-25 O.OOe+OO 2.53e-28 
RU-106 2.80e+09 O.OOe+OO O.OOe+OO 5.40e+09 O.OOe+OO 1. 81e+11 O.OOe+OO 3.54e+08 
AG-llOM 6.68e+06 6.18e+06 O.OOe+OO 1.22e+07 O.OOe+OO 2.52e+09 O.OOe+OO 3.67e+06 
TE-125M 3.59e+08 1.30e+08 1.08e+08 1.46e+09 O.OOe+OO 1.43e+09 O.OOe+OO 4.81e+07 
TE-127 2.23e-10 B.OOe-11 1.65e-10 9.08e-10 O.OOe+OO 1. 7 6e-08 O.OOe+OO 4.82e-11 
TE-127M 1.12e+09 3.99e+08 2.85e+08 4.53e+09 O.OOe+OO 3.74e+09 O.OOe+OO 1.36e+08 
TE-129M 1.14e+09 4.23e+08 3.90e+08 4.74e+09 O.OOe+OO 5.71e+09 O.OOe+OO 1.80e+08 
TE-131M 4.58e+02 2.24e+02 3.55e+02 2.27e+03 O.OOe+OO 2.22e+04 O.OOe+OO 1.87e+02 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: ADULT 
Pathway: Grs/Cow/Meat (CMEAT) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

TE-132 1.43e+06 9.24e+05 1.02e+06 8.90e+06 O.OOe+OO 4.37e+07 O.OOe+OO 8.67e+05 
I-130 1. 09e-06 3.23e-06 2.73e-04 5.04e-06 O.OOe+OO 2.78e-06 O.OOe+OO 1.27e-06 
I-131 5.38e+06 7.70e+06 2.52e+09 1.32e+07 O.OOe+OO 2.03e+06 O.OOe+OO 4.41e+06 
I-132 4.25e-59 1.14e-58 3.98e-57 1.81e-58 O.OOe+OO 2.13e-59 O.OOe+OO 3.98e-59 

133 1.87e-01 3.25e-01 4. 77e+01 5.67e-01 O.OOe+OO 2.92e-01 O.OOe+OO 9.90e-02 
I-135 2.37e-17 6.21e-17 4.09e-15 9.96e-17 O.OOe+OO 7.01e-17 O.OOe+OO 2.29e-17 
CS-134 6.58e+08 1.57e+09 O.OOe+OO 5.06e+08 1.68e+08 2.74e+07 O.OOe+OO 1.28e+09 
CS-136 1.21e+07 4. 77e+07 O.OOe+OO 2.65e+07 3.63e+06 5.41e+06 O.OOe+OO 3.43e+07 
CS-137 8.72e+08 1.19e+09 O.OOe+OO 4.05e+08 1.35e+08 2.31e+07 O.OOe+OO 7.81e+08 
BA-140 2.88e+07 3.62e+04 O.OOe+OO 1.23e+04 2.07e+04 5.93e+07 O.OOe+OO 1.89e+06 
LA-140 3.75e-02 1.89e-02 O.OOe+OO O.OOe+OO O.OOe+OO 1.39e+03 O.OOe+OO 5.00e-03 
LA-142 4.59e-92 2.09e-92 O.OOe+OO O.OOe+OO O.OOe+OO 1.52e-88 O.OOe+OO 5.20e-93 
CE-141 1.41e+04 9.51e+03 O.OOe+OO 4.42e+03 O.OOe+OO 3.63e+07 O.OOe+OO 1.08e+03 
CE-143 2.04e-02 1.51e+01 O.OOe+OO 6.62e-03 O.OOe+OO 5.63e+02 O.OOe+OO 1.67e-03 
CE-144 1.46e+06 6.09e+05 O.OOe+OO 3.62e+05 O.OOe+OO 4.93e+08 O.OOe+OO 7.83e+04 
PR-143 2.10e+04 8.42e+03 O.OOe+OO 4.86e+03 O.OOe+OO 9.20e+07 O.OOe+OO 1.04e+03 
ND-147 7.08e+03 8.19e+03 O.OOe+OO 4.79e+03 O.OOe+OO 3.93e+07 O.OOe+OO 4.90e+02 
W-187 2 .lle-02 1. 76e-02 O.OOe+OO O.OOe+OO O.OOe+OO 5.77e+OO O.OOe+OO 6.16e-03 
NP-239 2.61e-01 2.57e-02 O.OOe+OO 8.01e-02 O.OOe+OO 5.27e+03 O.OOe+OO 1.42e-02 
PU-239 2.78e+07 3.34e+06 O.OOe+OO 3.11e+06 O.OOe+OO 2.56e+06 O.OOe+OO 7.33e+05 
U-235 7.47e+08 O.OOe+OO O.OOe+OO 1.74e+08 O.OOe+OO 7.28e+07 O.OOe+OO 4.53e+07 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1.JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(I.JCi/sec) 

AgeGroup: ADULT 
Pathway: Grs/Cow/Milk (CMILK) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 7.63e+02 7.63e+02 7.63e+02 7.63e+02 7.63e+02 O.OOe+OO 7.63e+02 
C-14 2.63e+08 5.27e+07 5.27e+07 5.27e+07 5.27e+07 5.27e+07 O.OOe+OO 5.27e+07 
NA-24 2.45e+06 2.45e+06 2.45e+06 2.45e+06 2.45e+06 2.45e+06 O.OOe+OO 2.45e+06 
P-32 2.66e+09 1.06e+09 O.OOe+OO O.OOe+OO O.OOe+OO 1.92e+09 O.OOe+OO 6.61e+08 
CR-51 O.OOe+OO O.OOe+OO 1. 71e+04 6.30e+03 3.79e+04 7.19e+06 O.OOe+OO 2.86e+04 
MN-54 O.OOe+OO 8.41e+06 O.OOe+OO 2.50e+06 O.OOe+OO 2.58e+07 O.OOe+OO 1.61e+06 
MN-56 O.OOe+OO 4.23e-03 O.OOe+OO 5.37e-03 O.OOe+OO 1.35e-01 O.OOe+OO 7.50e-04 
FE-55 2.51e+07 1.74e+07 O.OOe+OO O.OOe+OO 9.68e+06 9.95e+06 O.OOe+OO 4.05e+06 
FE-59 2.97e+07 6.98e+07 O.OOe+OO O.OOe+OO 1.95e+07 2.33e+08 O.OOe+OO 2.68e+07 
C0-58 O.OOe+OO 4.71e+06 O.OOe+OO O.OOe+OO O.OOe+OO 9.56e+07 O.OOe+OO 1.06e+07 
C0-60 O.OOe+OO 1.64e+07 O.OOe+OO O.OOe+OO O.OOe+OO 3.08e+08 O.OOe+OO 3.62e+07 
NI-63 6.73e+09 4.67e+08 O.OOe+OO O.OOe+OO O.OOe+OO 9.74e+07 O.OOe+OO 2.26e+08 
NI-65 3.77e-01 4.89e-02 O.OOe+OO O.OOe+OO O.OOe+OO 1.24e+OO O.OOe+OO 2.23e-02 
CU-64 O.OOe+OO 2.39e+04 O.OOe+OO 6.03e+04 O.OOe+OO 2.04e+06 O.OOe+OO 1.12e+04 
ZN-65 1.37e+09 4.37e+09 O.OOe+OO 2.92e+09 O.OOe+OO 2.75e+09 O.OOe+OO 1.97e+09 
ZN-69 2.20e-12 4.20e-12 O.OOe+OO 2.73e-12 O.OOe+OO 6.31e-13 O.OOe+OO 2.92e-13 
ZN-69M 1.80e+05 4.31e+05 O.OOe+OO 2.61e+05 O.OOe+OO 2.63e+07 O.OOe+OO 3.94e+04 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.43e-01 O.OOe+OO 9.90e-02 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.38e-28 O.OOe+OO 1. 7 5e-23 
RB-86 O.OOe+OO 2.60e+09 O.OOe+OO O.OOe+OO O.OOe+OO 5.12e+08 O.OOe+OO 1.21e+09 
RB-88 O.OOe+OO 2.49e-45 O.OOe+OO O.OOe+OO O.OOe+OO 3.45e-56 O.OOe+OO 1.32e-45 
RB-89 O.OOe+OO 6.61e-54 O.OOe+OO O.OOe+OO O.OOe+OO 3.84e-67 O.OOe+OO 4.65e-54 
SR-89 1.45e+09 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.33e+08 O.OOe+OO 4.17e+07 
SR-90 4.68e+10 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.35e+09 O.OOe+OO 1.15e+10 
SR-91 2.91e+04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.38e+05 O.OOe+OO 1.17e+03 
SR-92 4.97e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 9.84e+OO O.OOe+OO 2.15e-02 
Y-90 7.09e+01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 7.52e+05 O.OOe+OO 1.90e+OO 
Y-91 8.59e+03 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.73e+06 O.OOe+OO 2.30e+02 
Y-91M 6.32e-20 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.86e-19 O.OOe+OO 2.45e-21 
Y-92 5.65e-05 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 9.90e-01 O.OOe+OO 1.65e-06 
Y-93 2.24e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 7.12e+03 O.OOe+OO 6.20e-03 
ZR-95 9.43e+02 3.03e+02 O.OOe+OO 4.75e+02 O.OOe+OO 9.59e+05 O.OOe+OO 2.05e+02 
ZR-97 4.34e-01 8.77e-02 O.OOe+OO 1.32e-01 O.OOe+OO 2. 72e+04 O.OOe+OO 4.01e-02 
NB-95 8.26e+04 4.59e+04 O.OOe+OO 4.54e+04 O.OOe+OO 2.79e+08 O.OOe+OO 2.47e+04 
M0-99 O.OOe+OO 2.48e+07 O.OOe+OO 5.61e+07 O.OOe+OO 5.75e+07 O.OOe+OO 4.72e+06 
TC-99M 3.35e+OO 9.46e+OO O.OOe+OO 1.44e+02 4.63e+OO 5.60e+03 O.OOe+OO 1.21e+02 
TC-101 3.14e-60 4.53e-60 O.OOe+OO 8.16e-59 2.31e-60 1.36e-71 O.OOe+OO 4.44e-59 
RU-103 1.02e+03 O.OOe+OO O.OOe+OO 3.89e+03 O.OOe+OO 1.19e+05 O.OOe+OO 4.39e+02 
RU-105 8.66e-04 O.OOe+OO O.OOe+OO 1.12e-02 O.OOe+OO 5.29e-01 O.OOe+OO 3.42e-04 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1.JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(I.JCi/sec) 

AgeGroup: ADULT 
Pathway: Grs/Cow/Milk (CMILK) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-106 2.04e+04 O.OOe+OO O.OOe+OO 3.94e+04 O.OOe+OO 1.32e+06 O.OOe+OO 2.58e+03 
AG-llOM 5.82e+07 5.39e+07 O.OOe+OO 1.06e+08 O.OOe+OO 2.20e+10 O.OOe+OO 3.20e+07 
TE-125M 1.63e+07 5.90e+06 4.90e+06 6.63e+07 O.OOe+OO 6.51e+07 O.OOe+OO 2.18e+06 
TE-127 6.56e+02 2.36e+02 4.86e+02 2.67e+03 O.OOe+OO 5.18e+04 O.OOe+OO 1.42e+02 
TE-127M 4.58e+07 1.64e+07 1.17e+07 1.86e+08 O.OOe+OO 1.54e+08 O.OOe+OO 5.58e+06 
TE-12 9 2.94e-10 1.10e-10 2.25e-10 1.24e-09 O.OOe+OO 2.22e-10 O.OOe+OO 7 .16e-11 
TE-129M 6.02e+07 2.25e+07 2.07e+07 2.51e+08 O.OOe+OO 3.03e+08 O.OOe+OO 9.53e+06 
TE-131 4.02e-33 1.68e-33 3.31e-33 1. 76e-32 O.OOe+OO 5.69e-34 O.OOe+OO 1.27e-33 
TE-131M 3.62e+05 1. 77e+05 2.80e+05 1.79e+06 O.OOe+OO 1. 7 6e+07 O.OOe+OO 1.47e+05 
TE-132 2.40e+06 1. 56e+06 1.72e+06 1.50e+07 O.OOe+OO 7.35e+07 O.OOe+OO 1.46e+06 
I-130 2. lle+05 6.22e+05 5.27e+07 9. 71e+05 O.OOe+OO 5.36e+05 O.OOe+OO 2.45e+05 

131 1.48e+08 2.12e+08 6.94e+10 3.63e+08 O.OOe+OO 5.59e+07 O.OOe+OO 1.21e+08 
I-132 8.38e-02 2.24e-01 7.84e+OO 3.57e-01 O.OOe+OO 4.21e-02 O.OOe+OO 7.84e-02 
I-133 1.94e+06 3.37e+06 4. 96e+08 5.89e+06 O.OOe+OO 3.03e+06 O.OOe+OO 1.03e+06 
I-134 1.06e-12 2.89e-12 5.00e-11 4.59e-12 O.OOe+OO 2.52e-15 O.OOe+OO 1.03e-12 
I-135 6.46e+03 1.69e+04 1.12e+06 2.71e+04 O.OOe+OO 1.91e+04 O.OOe+OO 6.25e+03 
CS-134 5.65e+09 1.35e+10 O.OOe+OO 4.35e+09 1.45e+09 2.35e+08 O.OOe+OO 1.10e+10 
CS-136 2.63e+08 1.04e+09 O.OOe+OO 5.78e+08 7.93e+07 1.18e+08 O.OOe+OO 7.48e+08 
CS-137 7.38e+09 1.01e+10 O.OOe+OO 3.43e+09 1.14e+09 1.95e+08 O.OOe+OO 6.61e+09 
CS-138 9.85e-24 1.94e-23 O.OOe+OO 1.43e-23 1.41e-24 8.29e-29 O.OOe+OO 9.63e-24 
BA-139 4.57e-08 3.25e-11 O.OOe+OO 3.04e-11 1. 85e-11 8.10e-08 O.OOe+OO 1. 34e-09 
BA-140 2.69e+07 3.38e+04 O.OOe+OO 1.15e+04 1.93e+04 5.54e+07 O.OOe+OO 1.76e+06 
BA-141 4.76e-46 3.59e-49 O.OOe+OO 3.34e-49 2.04e-49 2.24e-55 O.OOe+OO 1. 60e-4 7 
BA-142 3.43e-80 3.53e-83 O.OOe+OO 2.98e-83 2.00e-83 4.83e-98 O.OOe+OO 2.16e-81 
LA-140 4.52e+OO 2.28e+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.67e+05 O.OOe+OO 6.02e-01 
LA-142 1. 91e-11 8.70e-12 O.OOe+OO O.OOe+OO O.OOe+OO 6.35e-08 O.OOe+OO 2.17e-12 
CE-141 4.85e+03 3.28e+03 O.OOe+OO 1.52e+03 O.OOe+OO 1.25e+07 O.OOe+OO 3. 72e+02 
CE-143 4.16e+01 3.08e+04 O.OOe+OO 1.36e+01 O.OOe+OO 1.15e+06 O.OOe+OO 3.41e+OO 
CE-144 3.58e+05 1.50e+05 O.OOe+OO 8.87e+04 O.OOe+OO 1.21e+08 O.OOe+OO 1.92e+04 
PR-143 1.58e+02 6.34e+01 O.OOe+OO 3.66e+01 O.OOe+OO 6.92e+05 O.OOe+OO 7.83e+OO 
PR-144 6.88e-54 2.86e-54 O.OOe+OO 1.61e-54 O.OOe+OO 9.89e-61 O.OOe+OO 3.49e-55 
ND-147 9.42e+01 1.09e+02 O.OOe+OO 6.36e+01 O.OOe+OO 5.23e+05 O.OOe+OO 6.51e+OO 
W-187 6.53e+03 5.46e+03 O.OOe+OO O.OOe+OO O.OOe+OO 1.79e+06 O.OOe+OO 1.91e+03 
NP-239 3.68e+OO 3.61e-01 O.OOe+OO 1.13e+OO O.OOe+OO 7.42e+04 O.OOe+OO 1.99e-01 
PU-239 2.80e+07 3.37e+06 O.OOe+OO 3.13e+06 O.OOe+OO 2.57e+06 O.OOe+OO 7.38e+05 
U-235 3.10e+09 O.OOe+OO O.OOe+OO 7.23e+08 O.OOe+OO 3.02e+08 O.OOe+OO 1.88e+08 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1.JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(I.JCi/sec) 

AgeGroup: ADULT 
Pathway: Vegetation (VEG) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 2.26e+03 2.26e+03 2.26e+03 2.26e+03 2.26e+03 O.OOe+OO 2.26e+03 
C-14 2.28e+08 4.55e+07 4.55e+07 4.55e+07 4.55e+07 4.55e+07 O.OOe+OO 4.55e+07 
NA-24 2.68e+05 2.68e+05 2.68e+05 2.68e+05 2.68e+05 2.68e+05 O.OOe+OO 2.68e+05 
P-32 2.18e+08 8.73e+07 O.OOe+OO O.OOe+OO O.OOe+OO 1.58e+08 O.OOe+OO 5.43e+07 
CR-51 O.OOe+OO O.OOe+OO 2.78e+04 1.02e+04 6.16e+04 1.17e+07 O.OOe+OO 4.64e+04 
MN-54 O.OOe+OO 3.13e+08 O.OOe+OO 9.31e+07 O.OOe+OO 9.59e+08 O.OOe+OO 5.97e+07 
MN-56 O.OOe+OO 1.55e+01 O.OOe+OO 1. 96e+01 O.OOe+OO 4.93e+02 O.OOe+OO 2.74e+OO 
FE-55 2.10e+08 1.45e+08 O.OOe+OO O.OOe+OO 8.08e+07 8.31e+07 O.OOe+OO 3.38e+07 
FE-59 1.26e+08 2. 96e+08 O.OOe+OO O.OOe+OO 8.28e+07 9.88e+08 O.OOe+OO 1.14e+08 
C0-58 O.OOe+OO 3.07e+07 O.OOe+OO O.OOe+OO O.OOe+OO 6.23e+08 O.OOe+OO 6.89e+07 
C0-60 O.OOe+OO 1.67e+08 O.OOe+OO O.OOe+OO O.OOe+OO 3.14e+09 O.OOe+OO 3.69e+08 
NI-63 1.04e+10 7.22e+08 O.OOe+OO O.OOe+OO O.OOe+OO 1.51e+08 O.OOe+OO 3.49e+08 
NI-65 5.97e+01 7.76e+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.97e+02 O.OOe+OO 3.54e+OO 
CU-64 O.OOe+OO 9.15e+03 O.OOe+OO 2.31e+04 O.OOe+OO 7.80e+05 O.OOe+OO 4.30e+03 
ZN-65 3.17e+08 1.01e+09 O.OOe+OO 6.75e+08 O.OOe+OO 6.36e+08 O.OOe+OO 4.56e+08 
ZN-69 5.08e-06 9.71e-06 O.OOe+OO 6.31e-06 O.OOe+OO 1.46e-06 O.OOe+OO 6.75e-07 
ZN-69M 2.23e+04 5.35e+04 O.OOe+OO 3.24e+04 O.OOe+OO 3.27e+06 O.OOe+OO 4.89e+03 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.34e+OO O.OOe+OO 3.01e+OO 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1. 69e-16 O.OOe+OO 2 .15e-11 
RB-86 O.OOe+OO 2.19e+08 O.OOe+OO O.OOe+OO O.OOe+OO 4.32e+07 O.OOe+OO 1.02e+08 
RB-88 O.OOe+OO 2.68e-22 O.OOe+OO O.OOe+OO O.OOe+OO 3.70e-33 O.OOe+OO 1.42e-22 
RB-89 O.OOe+OO 1. 04e-2 6 O.OOe+OO O.OOe+OO O.OOe+OO 6.02e-40 O.OOe+OO 7.29e-27 
SR-89 9.97e+09 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.60e+09 O.OOe+OO 2.86e+08 
SR-90 6.05e+11 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1. 7 5e+10 O.OOe+OO 1.48e+11 
SR-91 3.02e+05 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.44e+06 O.OOe+OO 1.22e+04 
SR-92 4.15e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 8.23e+03 O.OOe+OO 1.80e+01 
Y-90 1.33e+04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.41e+08 O.OOe+OO 3.56e+02 
Y-91 5.11e+06 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.81e+09 O.OOe+OO 1.37e+05 
Y-91M 4.78e-09 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.40e-08 O.OOe+OO 1.85e-10 
Y-92 8.97e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.57e+04 O.OOe+OO 2.62e-02 
Y-93 1.68e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.34e+06 O.OOe+OO 4.65e+OO 
ZR-95 1.17e+06 3.77e+05 O.OOe+OO 5.91e+05 O.OOe+OO 1.19e+09 O.OOe+OO 2.55e+05 
ZR-97 3.36e+02 6.78e+01 O.OOe+OO 1.02e+02 O.OOe+OO 2.10e+07 O.OOe+OO 3.10e+01 
NB-95 1.42e+05 7.92e+04 O.OOe+OO 7.83e+04 O.OOe+OO 4.81e+08 O.OOe+OO 4.26e+04 
M0-99 O.OOe+OO 6.15e+06 O.OOe+OO 1.39e+07 O.OOe+OO 1.43e+07 O.OOe+OO 1.17e+06 
TC-99M 3.06e+OO 8.66e+OO O.OOe+OO 1.32e+02 4.24e+OO 5. 13e+03 O.OOe+OO 1.10e+02 
TC-101 6.02e-31 8.68e-31 O.OOe+OO 1.56e-29 4.44e-31 2.61e-42 O.OOe+OO 8.51e-30 
RU-103 4.77e+06 O.OOe+OO O.OOe+OO 1.82e+07 O.OOe+OO 5.57e+08 O.OOe+OO 2.06e+06 
RU-105 5.30e+01 O.OOe+OO O.OOe+OO 6.85e+02 O.OOe+OO 3.24e+04 O.OOe+OO 2.09e+01 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: ADULT 
Pathway: Vegetation (VEG) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-106 1.93e+08 O.OOe+OO O.OOe+OO 3. 72e+08 O.OOe+OO 1.25e+10 O.OOe+OO 2.44e+07 
AG-llOM 1.05e+07 9.75e+06 O.OOe+OO 1.92e+07 O.OOe+OO 3.98e+09 O.OOe+OO 5.79e+06 
TE-125M 9.65e+07 3.50e+07 2.90e+07 3.93e+08 O.OOe+OO 3.85e+08 O.OOe+OO 1.29e+07 
TE-127 5.62e+03 2.02e+03 4.16e+03 2.29e+04 O.OOe+OO 4.43e+05 O.OOe+OO 1.22e+03 
TE-127M 3.49e+08 1.25e+08 8.92e+07 1.42e+09 O.OOe+OO 1.17e+09 O.OOe+OO 4.26e+07 
TE-129 7.16e-04 2.69e-04 5.49e-04 3.01e-03 O.OOe+OO 5.40e-04 O.OOe+OO 1.74e-04 
TE-129M 2.51e+08 9.37e+07 8.63e+07 1.05e+09 O.OOe+OO 1.27e+09 O.OOe+OO 3.98e+07 
TE-131 1.26e-15 5.26e-16 1.04e-15 5.51e-15 O.OOe+OO 1. 78e-16 O.OOe+OO 3.97e-16 
TE-131M 9.10e+05 4.45e+05 7.05e+05 4.51e+06 O.OOe+OO 4.42e+07 O.OOe+OO 3. 71e+05 
TE-132 4.30e+06 2.78e+06 3.07e+06 2.68e+07 O.OOe+OO 1.32e+08 O.OOe+OO 2.61e+06 

130 1.95e+05 5.75e+05 4.88e+07 8.98e+05 O.OOe+OO 4.95e+05 O.OOe+OO 2.27e+05 
I-131 4.04e+07 5.77e+07 1.89e+10 9.90e+07 O.OOe+OO 1.52e+07 O.OOe+OO 3.31e+07 
I-132 2.79e+01 7.46e+01 2.61e+03 1.19e+02 O.OOe+OO 1.40e+01 O.OOe+OO 2.61e+01 
I-133 1.04e+06 1.81e+06 2.66e+08 3.15e+06 O.OOe+OO 1.63e+06 O.OOe+OO 5.51e+05 
I-134 4.44e-05 1.21e-04 2.09e-03 1.92e-04 O.OOe+OO 1.05e-07 O.OOe+OO 4.31e-05 
I-135 1.93e+04 5.05e+04 3.33e+06 8.09e+04 O.OOe+OO 5.70e+04 O.OOe+OO 1.86e+04 
CS-134 4.67e+09 1.11e+10 O.OOe+OO 3.59e+09 1.19e+09 1.94e+08 O.OOe+OO 9.08e+09 
CS-136 4.27e+07 1.68e+08 O.OOe+OO 9.37e+07 1.28e+07 1.91e+07 O.OOe+OO 1.21e+08 
CS-137 6.36e+09 8.70e+09 O.OOe+OO 2.95e+09 9.81e+08 1.68e+08 O.OOe+OO 5.70e+09 
CS-138 3.42e-11 6. 74e-11 O.OOe+OO 4.95e-11 4.89e-12 2.88e-16 O.OOe+OO 3.34e-11 
BA-139 2.71e-02 1.93e-05 O.OOe+OO 1.80e-05 1.10e-05 4.80e-02 O.OOe+OO 7.93e-04 
BA-140 1.28e+08 1.61e+05 O.OOe+OO 5.49e+04 9.24e+04 2.64e+08 O.OOe+OO 8.41e+06 
BA-141 9.05e-22 6.84e-25 O.OOe+OO 6.36e-25 3.88e-25 4.26e-31 O.OOe+OO 3.05e-23 
BA-142 3.96e-39 4.07e-42 O.OOe+OO 3.44e-42 2.30e-42 5.57e-57 O.OOe+OO 2.49e-40 
LA-140 1.97e+03 9.95e+02 O.OOe+OO O.OOe+OO O.OOe+OO 7.31e+07 O.OOe+OO 2.63e+02 
LA-142 1.93e-04 8. 77e-05 O.OOe+OO O.OOe+OO O.OOe+OO 6.41e-01 O.OOe+OO 2.19e-05 
CE-141 1.97e+05 1.33e+05 O.OOe+OO 6.19e+04 O.OOe+OO 5.10e+08 O.OOe+OO 1.51e+04 
CE-143 9. 96e+02 7.36e+05 O.OOe+OO 3.24e+02 O.OOe+OO 2.75e+07 O.OOe+OO 8.15e+01 
CE-144 3.29e+07 1.38e+07 O.OOe+OO 8.16e+06 O.OOe+OO 1.11e+10 O.OOe+OO 1.77e+06 
PR-143 6.26e+04 2.51e+04 O.OOe+OO 1.45e+04 O.OOe+OO 2.74e+08 O.OOe+OO 3.10e+03 
PR-144 2.39e-26 9.93e-27 O.OOe+OO 5.60e-27 O.OOe+OO 3.44e-33 O.OOe+OO 1.22e-27 
ND-147 3.33e+04 3.85e+04 O.OOe+OO 2.25e+04 O.OOe+OO 1.85e+08 O.OOe+OO 2.30e+03 
W-187 3.79e+04 3.17e+04 O.OOe+OO O.OOe+OO O.OOe+OO 1.04e+07 O.OOe+OO 1. 11e+04 
NP-239 1.43e+03 1.40e+02 O.OOe+OO 4.37e+02 O.OOe+OO 2.88e+07 O.OOe+OO 7.73e+01 
PU-239 5.81e+10 6.98e+09 O.OOe+OO 6.50e+09 O.OOe+OO 5.34e+09 O.OOe+OO 1.53e+09 
U-235 6.42e+10 O.OOe+OO O.OOe+OO 1.50e+10 O.OOe+OO 6.26e+09 O.OOe+OO 3.90e+09 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: TEEN 
Pathway: Grs/Goat/Milk (GMILK) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 2.03e+03 2.03e+03 2.03e+03 2.03e+03 2.03e+03 O.OOe+OO 2.03e+03 
C-14 4.86e+08 9. 72e+07 9.72e+07 9. 72e+07 9.72e+07 9.72e+07 O.OOe+OO 9.72e+07 
NA-24 5.12e+05 5.12e+05 5.12e+05 5.12e+05 5.12e+05 5.12e+05 O.OOe+OO 5.12e+05 
P-32 5.88e+09 2.35e+09 O.OOe+OO O.OOe+OO O.OOe+OO 3.18e+09 O.OOe+OO 1.47e+09 
CR-51 O.OOe+OO O.OOe+OO 3.33e+03 1.31e+03 8.55e+03 1.01e+06 O.OOe+OO 5.99e+03 
MN-54 O.OOe+OO 1.68e+06 O.OOe+OO 5.02e+05 O.OOe+OO 3.45e+06 O.OOe+OO 3.34e+05 
MN-56 O.OOe+OO 8.99e-04 O.OOe+OO 1.14e-03 O.OOe+OO 5.92e-02 O.OOe+OO 1.60e-04 
FE-55 5.79e+05 4. 11e+05 O.OOe+OO O.OOe+OO 2.60e+05 1.78e+05 O.OOe+OO 9.57e+04 
FE-59 6.74e+05 1.57e+06 O.OOe+OO O.OOe+OO 4. 96e+05 3.72e+06 O.OOe+OO 6.07e+05 
C0-58 O.OOe+OO 9.52e+05 O.OOe+OO O.OOe+OO O.OOe+OO 1.31e+07 O.OOe+OO 2.20e+06 
C0-60 O.OOe+OO 3.34e+06 O.OOe+OO O.OOe+OO O.OOe+OO 4.35e+07 O.OOe+OO 7.52e+06 
NI-63 1.42e+09 1.00e+08 O.OOe+OO O.OOe+OO O.OOe+OO 1.60e+07 O.OOe+OO 4.81e+07 
NI-65 8.27e-02 1.06e-02 O.OOe+OO O.OOe+OO O.OOe+OO 5.73e-01 O.OOe+OO 4.82e-03 
CU-64 O.OOe+OO 4.75e+03 O.OOe+OO 1.20e+04 O.OOe+OO 3.68e+05 O.OOe+OO 2.23e+03 
ZN-65 2.53e+08 8.78e+08 O.OOe+OO 5.62e+08 O.OOe+OO 3. 72e+08 O.OOe+OO 4.10e+08 
ZN-69 4.86e-13 9.25e-13 O.OOe+OO 6.04e-13 O.OOe+OO 1.70e-12 O.OOe+OO 6.47e-14 
ZN-69M 3.93e+04 9.27e+04 O.OOe+OO 5.63e+04 O.OOe+OO 5.09e+06 O.OOe+OO 8.50e+03 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.19e-02 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.76e-24 
RB-86 O.OOe+OO 5.68e+08 O.OOe+OO O.OOe+OO O.OOe+OO 8.40e+07 O.OOe+OO 2.67e+08 
RB-88 O.OOe+OO 5.44e-46 O.OOe+OO O.OOe+OO O.OOe+OO 4.66e-53 O.OOe+OO 2.90e-46 
RB-89 O.OOe+OO 1.40e-54 O.OOe+OO O.OOe+OO O.OOe+OO 2.15e-63 O.OOe+OO 9.93e-55 
SR-89 5.62e+09 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.69e+08 O.OOe+OO 1.61e+08 
SR-90 1.39e+11 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.90e+09 O.OOe+OO 3.43e+10 
SR-91 1.12e+05 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.09e+05 O.OOe+OO 4.46e+03 
SR-92 1.91e+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.86e+01 O.OOe+OO 8.14e-02 
Y-90 1.56e+01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.29e+05 O.OOe+OO 4.21e-01 
Y-91 1.90e+03 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 7.77e+05 O.OOe+OO 5.08e+01 
Y-91M 1. 39e-20 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.56e-19 O.OOe+OO 5.31e-22 
Y-92 1.25e-05 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.44e-01 O.OOe+OO 3.63e-07 
Y-93 4.97e-02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.52e+03 O.OOe+OO 1.36e-03 
ZR-95 1.98e+02 6.25e+01 O.OOe+OO 9.18e+01 O.OOe+OO 1.44e+05 O.OOe+OO 4.30e+01 
ZR-97 9.49e-02 1.88e-02 O.OOe+OO 2.85e-02 O.OOe+OO 5.08e+03 O.OOe+OO 8.65e-03 
NB-95 1.69e+04 9.37e+03 O.OOe+OO 9.08e+03 O.OOe+OO 4.01e+07 O.OOe+OO 5.16e+03 
M0-99 O.OOe+OO 5.37e+06 O.OOe+OO 1.23e+07 O.OOe+OO 9.62e+06 O.OOe+OO 1.02e+06 
TC-99M 6.97e-01 1.94e+OO O.OOe+OO 2.89e+01 1.08e+OO 1.28e+03 O.OOe+OO 2.52e+01 
TC-101 6.90e-61 9.81e-61 O.OOe+OO 1.77e-59 5.98e-61 1.68e-67 O.OOe+OO 9.64e-60 
RU-103 2.17e+02 O.OOe+OO O.OOe+OO 7.66e+02 O.OOe+OO 1.82e+04 O.OOe+OO 9.29e+01 
RU-105 1.90e-04 O.OOe+OO O.OOe+OO 2.39e-03 O.OOe+OO 1.53e-01 O.OOe+OO 7.36e-05 
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Page 32 of64 

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: TEEN 
Pathway: Grs/Goat/Milk (GMILK) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-106 4.50e+03 O.OOe+OO O.OOe+OO 8.68e+03 O.OOe+OO 2.16e+05 O.OOe+OO 5.67e+02 
AG-llOM 1.16e+07 1.09e+07 O.OOe+OO 2.09e+07 O.OOe+OO 3.07e+09 O.OOe+OO 6.65e+06 
TE-125M 3.61e+06 1.30e+06 1.01e+06 O.OOe+OO O.OOe+OO 1.06e+07 O.OOe+OO 4.82e+05 
TE-127 1. 4 6e+02 5.17e+01 1.01e+02 5.91e+02 O.OOe+OO 1.13e+04 O.OOe+OO 3.14e+01 
TE-127M 1.01e+07 3.59e+06 2.41e+06 4. 11e+07 O.OOe+OO 2.52e+07 O.OOe+OO 1.20e+06 
TE-129 6.49e-11 2. 42e-11 4. 64e-11 2. 72e-10 O.OOe+OO 3.55e-10 O.OOe+OO 1. 58e-11 
TE-129M 1.32e+07 4.90e+06 4.26e+06 5.53e+07 O.OOe+OO 4. 96e+07 O.OOe+OO 2.09e+06 
TE-131 8.82e-34 3.63e-34 6.79e-34 3.86e-33 O.OOe+OO 7.24e-35 O.OOe+OO 2.76e-34 
TE-131M 7.90e+04 3.79e+04 5.70e+04 3.95e+05 O.OOe+OO 3.04e+06 O.OOe+OO 3.16e+04 
TE-132 5.15e+05 3.26e+05 3.44e+05 3.13e+06 O.OOe+OO 1.03e+07 O.OOe+OO 3.07e+05 

130 4.45e+05 1.29e+06 1.05e+08 1.98e+06 O.OOe+OO 9.89e+05 O.OOe+OO 5.14e+05 
I-131 3.22e+08 4.51e+08 1. 32e+11 7.77e+08 O.OOe+OO 8.93e+07 O.OOe+OO 2.43e+08 
I-132 1. 78e-01 4.67e-01 1.57e+01 7.35e-01 O.OOe+OO 2.03e-01 O.OOe+OO 1.67e-01 
I-133 4.25e+06 7.21e+06 1.01e+09 1.27e+07 O.OOe+OO 5.46e+06 O.OOe+OO 2.20e+06 
I-134 2.27e-12 6.00e-12 1.00e-10 9.46e-12 O.OOe+OO 7.91e-14 O.OOe+OO 2.16e-12 
I-135 1.38e+04 3.55e+04 2.28e+06 5.60e+04 O.OOe+OO 3.93e+04 O.OOe+OO 1.32e+04 
CS-134 2.95e+10 6.93e+10 O.OOe+OO 2.20e+10 8.41e+09 8.62e+08 O.OOe+OO 3.22e+10 
CS-136 1.35e+09 5.29e+09 O.OOe+OO 2.88e+09 4.54e+08 4.26e+08 O.OOe+OO 3.55e+09 
CS-137 4.02e+10 5.34e+10 O.OOe+OO 1.82e+10 7.06e+09 7.60e+08 O.OOe+OO 1.86e+10 
CS-138 5.36e-23 1.03e-22 O.OOe+OO 7.59e-23 8.84e-24 4.67e-26 O.OOe+OO 5.14e-23 
BA-139 1.01e-08 7.13e-12 O.OOe+OO 6. 72e-12 4.92e-12 9.04e-08 O.OOe+OO 2.95e-10 
BA-140 5.82e+06 7.14e+03 O.OOe+OO 2.42e+03 4.80e+03 8.98e+06 O.OOe+OO 3.75e+05 
BA-141 1. 05e-4 6 7.83e-50 O.OOe+OO 7.27e-50 5.36e-50 2.24e-52 O.OOe+OO 3.50e-48 
BA-142 7.46e-81 7.46e-84 O.OOe+OO 6.31e-84 4. 96e-84 2.29e-92 O.OOe+OO 4.59e-82 
LA-140 9.74e-01 4.78e-01 O.OOe+OO O.OOe+OO O.OOe+OO 2.75e+04 O.OOe+OO 1.27e-01 
LA-142 4.14e-12 1.84e-12 O.OOe+OO O.OOe+OO O.OOe+OO 5.60e-08 O.OOe+OO 4.58e-13 
CE-141 1.07e+03 7.12e+02 O.OOe+OO 3.35e+02 O.OOe+OO 2.04e+06 O.OOe+OO 8.18e+01 
CE-143 9.18e+OO 6.68e+03 O.OOe+OO 3.00e+OO O.OOe+OO 2.01e+05 O.OOe+OO 7.46e-01 
CE-144 7.90e+04 3.27e+04 O.OOe+OO 1.95e+04 O.OOe+OO 1.99e+07 O.OOe+OO 4.25e+03 
PR-143 3.48e+01 1.39e+01 O.OOe+OO 8.08e+OO O.OOe+OO 1.15e+05 O.OOe+OO 1.73e+OO 
PR-144 1.52e-54 6.23e-55 O.OOe+OO 3.57e-55 O.OOe+OO 1. 68e-57 O.OOe+OO 7.71e-56 
ND-147 2.18e+01 2.36e+01 O.OOe+OO 1.39e+01 O.OOe+OO 8.53e+04 O.OOe+OO 1.42e+OO 
W-187 1.43e+03 1.17e+03 O.OOe+OO O.OOe+OO O.OOe+OO 3.16e+05 O.OOe+OO 4.09e+02 
NP-239 8.42e-01 7.94e-02 O.OOe+OO 2.49e-01 O.OOe+OO 1.28e+04 O.OOe+OO 4.41e-02 
PU-239 4.58e+06 5.56e+05 O.OOe+OO 5.13e+05 O.OOe+OO 4.22e+05 O.OOe+OO 1.20e+05 
U-235 6.82e+08 O.OOe+OO O.OOe+OO 1.60e+08 O.OOe+OO 4.95e+07 O.OOe+OO 4.15e+07 
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Units: 

AgeGroup: 
Pathway: 

Attachment C 
ODCM-QA-004 
Revision 8 
Page 33 of64 

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 
TEEN 
Ground Plane Deposition (GPO) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

NA-24 
CR-51 
MN-54 
MN-56 
FE-59 
C0-58 
C0-60 
NI-65 
CU-64 
ZN-65 
ZN-69M 
BR-83 
BR-84 
RB-86 
RB-88 
RB-89 
SR-89 
SR-91 
SR-92 
Y-90 
Y-91 
Y-91M 
Y-92 
Y-93 
ZR-95 
ZR-97 
NB-95 
M0-99 
TC-99M 
TC-101 
RU-103 
RU-105 
RU-106 
AG-llOM 
TE-125M 
TE-127 
TE-127M 
TE-12 9 
TE-129M 

1.20e+07 1.20e+07 1.20e+07 1.20e+07 1.20e+07 1.20e+07 1.39e+07 1.20e+07 
4.66e+06 4.66e+06 4.66e+06 4.66e+06 4.66e+06 4.66e+06 5.51e+06 4.66e+06 
1.39e+09 1.39e+09 1.39e+09 1.39e+09 1.39e+09 1.39e+09 1.63e+09 1.39e+09 
9.04e+05 9.04e+05 9.04e+05 9.04e+05 9.04e+05 9.04e+05 1.07e+06 9.04e+05 
2.72e+08 2.72e+08 2.72e+08 2.72e+08 2.72e+08 2.72e+08 3.20e+08 2.72e+08 
3.79e+08 3.79e+08 3.79e+08 3.79e+08 3.79e+08 3.79e+08 4.44e+08 3.79e+08 
2.15e+10 2.15e+10 2.15e+10 2.15e+10 2.15e+10 2.15e+10 2.53e+10 2.15e+10 
2.97e+05 2.97e+05 2.97e+05 2.97e+05 2.97e+05 2.97e+05 3.45e+05 2.97e+05 
6.07e+05 6.07e+05 6.07e+05 6.07e+05 6.07e+05 6.07e+05 6.88e+05 6.07e+05 
7.47e+08 7.47e+08 7.47e+08 7.47e+08 7.47e+08 7.47e+08 8.60e+08 7.47e+08 
1.27e+06 1.27e+06 1.27e+06 1.27e+06 1.27e+06 1.27e+06 1.49e+06 1.27e+06 
4.87e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03 7.08e+03 4.87e+03 
2.03e+05 2.03e+05 2.03e+05 2.03e+05 2.03e+05 2.03e+05 2.36e+05 2.03e+05 
8.99e+06 8.99e+06 8.99e+06 8.99e+06 8.99e+06 8.99e+06 1.03e+07 8.99e+06 
3.31e+04 3.31e+04 3.31e+04 3.31e+04 3.31e+04 3.31e+04 3.78e+04 3.31e+04 
1.21e+05 1.21e+05 1.21e+05 1.21e+05 1.21e+05 1.21e+05 1.45e+05 1.21e+05 
2.16e+04 2.16e+04 2.16e+04 2.16e+04 2.16e+04 2.16e+04 2.51e+04 2.16e+04 
2.15e+06 2.15e+06 2.15e+06 2.15e+06 2.15e+06 2.15e+06 2.51e+06 2.15e+06 
7.77e+05 7.77e+05 7.77e+05 7.77e+05 7.77e+05 7.77e+05 8.63e+05 7.77e+05 
4.49e+03 4.49e+03 4.49e+03 4.49e+03 4.49e+03 4.49e+03 5.31e+03 4.49e+03 
1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.21e+06 1.07e+06 
1.00e+05 1.00e+05 1.00e+05 1.00e+05 1.00e+05 1.00e+05 1.16e+05 1.00e+05 
1.80e+05 1.80e+05 1.80e+05 1.80e+05 1.80e+05 1.80e+05 2.14e+05 1.80e+05 
1.83e+05 1.83e+05 1.83e+05 1.83e+05 1.83e+05 1.83e+05 2.51e+05 1.83e+05 
2.45e+08 2.45e+08 2.45e+08 2.45e+08 2.45e+08 2.45e+08 2.84e+08 2.45e+08 
2.96e+06 2.96e+06 2.96e+06 2.96e+06 2.96e+06 2.96e+06 3.45e+06 2.96e+06 
1.37e+08 1.37e+08 1.37e+08 1.37e+08 1.37e+08 1.37e+08 1.61e+08 1.37e+08 
4.00e+06 4.00e+06 4.00e+06 4.00e+06 4.00e+06 4.00e+06 4.63e+06 4.00e+06 
1.84e+05 1.84e+05 1.84e+05 1.84e+05 1.84e+05 1.84e+05 2.11e+05 1.84e+05 
2.04e+04 2.04e+04 2.04e+04 2.04e+04 2.04e+04 2.04e+04 2.26e+04 2.04e+04 
1.08e+08 1.08e+08 1.08e+08 1.08e+08 1.08e+08 1.08e+08 1.26e+08 1.08e+08 
6.37e+05 6.37e+05 6.37e+05 6.37e+05 6.37e+05 6.37e+05 7.21e+05 6.37e+05 
4.22e+08 4.22e+08 4.22e+08 4.22e+08 4.22e+08 4.22e+08 5.07e+08 4.22e+08 
3.44e+09 3.44e+09 3.44e+09 3.44e+09 3.44e+09 3.44e+09 4.01e+09 3.44e+09 
1.55e+06 1.55e+06 1.55e+06 1.55e+06 1.55e+06 1.55e+06 2.13e+06 1.55e+06 
2.98e+03 2.98e+03 2.98e+03 2.98e+03 2.98e+03 2.98e+03 3.28e+03 2.98e+03 
9.16e+04 9.16e+04 9.16e+04 9.16e+04 9.16e+04 9.16e+04 1.08e+05 9.16e+04 
2.62e+04 2.62e+04 2.62e+04 2.62e+04 2.62e+04 2.62e+04 3.10e+04 2.62e+04 
1.98e+07 1.98e+07 1.98e+07 1.98e+07 1.98e+07 1.98e+07 2.31e+07 1.98e+07 
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Page 34 of64 

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(uCi/sec) 

AgeGroup: TEEN 
Pathway: Ground Plane Deposition (GPO) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

TE-131 2.92e+04 2.92e+04 2.92e+04 2.92e+04 2.92e+04 2.92e+04 3.45e+07 2.92e+04 
TE-131M 8.03e+06 8.03e+06 8.03e+06 8.03e+06 8.03e+06 8.03e+06 9.46e+06 8.03e+06 
TE-132 4.24e+06 4.24e+06 4.24e+06 4.24e+06 4.24e+06 4.24e+06 4.98e+06 4.24e+06 
I-130 5.51e+06 5.51e+06 5.51e+06 5.51e+06 5.51e+06 5.51e+06 6.69e+06 5.51e+06 

131 1. 72e+07 1. 72e+07 1. 72e+07 1. 72e+07 1. 72e+07 1. 72e+07 2.09e+07 1. 72e+07 
I-132 1.25e+06 1.25e+06 1.25e+06 1.25e+06 1.25e+06 1.25e+06 1.47e+06 1.25e+06 
I-133 2.45e+06 2.45e+06 2.45e+06 2.45e+06 2.45e+06 2.45e+06 2.98e+06 2.45e+06 

134 4.47e+05 4.47e+05 4.47e+05 4.47e+05 4.47e+05 4.47e+05 5.31e+05 4.47e+05 
I-135 2.53e+06 2.53e+06 2.53e+06 2.53e+06 2.53e+06 2.53e+06 2.95e+06 2.53e+06 
CS-134 6.86e+09 6.86e+09 6.86e+09 6.86e+09 6.86e+09 6.86e+09 8.00e+09 6.86e+09 
CS-136 1.51e+08 1.51e+08 1.51e+08 1.51e+08 1.51e+08 1.51e+08 1.71e+08 1.51e+08 
CS-137 1.03e+10 1.03e+10 1.03e+10 1.03e+10 1.03e+10 1.03e+10 1.20e+10 1.03e+10 
CS-138 3.59e+05 3.59e+05 3.59e+05 3.59e+05 3.59e+05 3.59e+05 4.10e+05 3.59e+05 
BA-139 1.06e+05 1.06e+05 1.06e+05 1.06e+05 1.06e+05 1.06e+05 1.19e+05 1.06e+05 
BA-140 2.05e+07 2.05e+07 2.05e+07 2.05e+07 2.05e+07 2.05e+07 2.35e+07 2.05e+07 
BA-141 4.17e+04 4.17e+04 4.17e+04 4.17e+04 4.17e+04 4.17e+04 4.75e+04 4.17e+04 
BA-142 4.49e+04 4.49e+04 4.49e+04 4.49e+04 4.49e+04 4.49e+04 5. 11e+04 4.49e+04 
LA-140 1.92e+07 1.92e+07 1.92e+07 1.92e+07 1.92e+07 1.92e+07 2.18e+07 1.92e+07 
LA-142 7.60e+05 7.60e+05 7.60e+05 7.60e+05 7.60e+05 7.60e+05 9.12e+05 7.60e+05 
CE-141 1.37e+07 1.37e+07 1.37e+07 1.37e+07 1.37e+07 1.37e+07 1.54e+07 1.37e+07 
CE-143 2.31e+06 2.31e+06 2.31e+06 2.31e+06 2.31e+06 2.31e+06 2.63e+06 2.31e+06 
CE-144 6.95e+07 6.95e+07 6.95e+07 6.95e+07 6.95e+07 6.95e+07 8.04e+07 6.95e+07 
PR-144 1.84e+03 1.84e+03 1.84e+03 1.84e+03 1.84e+03 1.84e+03 2.11e+03 1.84e+03 
ND-147 8.39e+06 8.39e+06 8.39e+06 8.39e+06 8.39e+06 8.39e+06 1.01e+07 8.39e+06 
W-187 2.35e+06 2.35e+06 2.35e+06 2.35e+06 2.35e+06 2.35e+06 2.73e+06 2.35e+06 
NP-239 1.71e+06 1.71e+06 1.71e+06 1.71e+06 1.71e+06 1.71e+06 1.98e+06 1.71e+06 
PU-239 2.29e+06 2.29e+06 2.29e+06 2.29e+06 2.29e+06 2.29e+06 2.23e+07 2.29e+06 
U-235 9.28e+09 9.28e+09 9.28e+09 9.28e+09 9.28e+09 9.28e+09 1.16e+10 9.28e+09 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: TEEN 
Pathway: Inhalation (INHL) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 1.27e+03 1.27e+03 1.27e+03 1.27e+03 1.27e+03 O.OOe+OO 1.27e+03 
C-14 2.60e+04 4.87e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03 O.OOe+OO 4.87e+03 
NA-24 1.38e+04 1.38e+04 1.38e+04 1.38e+04 1.38e+04 1.38e+04 O.OOe+OO 1.38e+04 
P-32 1.89e+06 1.10e+05 O.OOe+OO O.OOe+OO O.OOe+OO 9.28e+04 O.OOe+OO 7.16e+04 
CR-51 O.OOe+OO O.OOe+OO 7.50e+01 3.07e+01 2.10e+04 3.00e+03 O.OOe+OO 1.35e+02 
MN-54 O.OOe+OO 5. lle+04 O.OOe+OO 1.27e+04 1.98e+06 6.68e+04 O.OOe+OO 8.40e+03 
MN-56 O.OOe+OO 1.70e+OO O.OOe+OO 1. 7 9e+OO 1.52e+04 5.74e+04 O.OOe+OO 2.52e-01 
FE-55 3.34e+04 2.38e+04 O.OOe+OO O.OOe+OO 1.24e+05 6.39e+03 O.OOe+OO 5.54e+03 
FE-59 1.59e+04 3.70e+04 O.OOe+OO O.OOe+OO 1.53e+06 1.78e+05 O.OOe+OO 1.43e+04 
C0-58 O.OOe+OO 2.07e+03 O.OOe+OO O.OOe+OO 1.34e+06 9.52e+04 O.OOe+OO 2.78e+03 
C0-60 O.OOe+OO 1.51e+04 O.OOe+OO O.OOe+OO 8.72e+06 2.59e+05 O.OOe+OO 1.98e+04 
NI-63 5.80e+05 4.34e+04 O.OOe+OO O.OOe+OO 3.07e+05 1.42e+04 O.OOe+OO 1.98e+04 
NI-65 2.18e+OO 2.93e-01 O.OOe+OO O.OOe+OO 9.36e+03 3.67e+04 O.OOe+OO 1.27e-01 
CU-64 O.OOe+OO 2.03e+OO O.OOe+OO 6.41e+OO 1. lle+04 6.14e+04 O.OOe+OO 8.48e-01 
ZN-65 3.86e+04 1.34e+05 O.OOe+OO 8.64e+04 1.24e+06 4.66e+04 O.OOe+OO 6.24e+04 
ZN-69M 1.15e+01 2.71e+01 O.OOe+OO 1.65e+01 3.14e+04 1.71e+05 O.OOe+OO 2.49e+OO 
ZN-69 4.83e-02 9.20e-02 O.OOe+OO 6.02e-02 1.58e+03 2.85e+02 O.OOe+OO 6.46e-03 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.44e+02 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.33e+02 
BR-85 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.83e+01 
RB-86 O.OOe+OO 1.90e+05 O.OOe+OO O.OOe+OO O.OOe+OO 1. 77e+04 O.OOe+OO 8.40e+04 
RB-88 O.OOe+OO 5.46e+02 O.OOe+OO O.OOe+OO O.OOe+OO 2.92e-05 O.OOe+OO 2. 72e+02 
RB-89 O.OOe+OO 3.52e+02 O.OOe+OO O.OOe+OO O.OOe+OO 3.38e-07 O.OOe+OO 2.33e+02 
SR-89 4.34e+05 O.OOe+OO O.OOe+OO O.OOe+OO 2.42e+06 3.71e+05 O.OOe+OO 1.25e+04 
SR-90 1.08e+08 O.OOe+OO O.OOe+OO O.OOe+OO 1.65e+07 7.65e+05 O.OOe+OO 6.68e+06 
SR-91 8.80e+01 O.OOe+OO O.OOe+OO O.OOe+OO 6.07e+04 2.59e+05 O.OOe+OO 3.51e+OO 
SR-92 9.52e+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.74e+04 1.19e+05 O.OOe+OO 4.06e-01 
Y-90 2.98e+03 O.OOe+OO O.OOe+OO O.OOe+OO 2.93e+05 5.59e+05 O.OOe+OO 8.00e+01 
Y-91 6.61e+05 O.OOe+OO O.OOe+OO O.OOe+OO 2.94e+06 4.09e+05 O.OOe+OO 1.77e+04 
Y-91M 3.70e-01 O.OOe+OO O.OOe+OO O.OOe+OO 3.20e+03 3.02e+01 O.OOe+OO 1.42e-02 
Y-92 1.47e+01 O.OOe+OO O.OOe+OO O.OOe+OO 2.68e+04 1.65e+05 O.OOe+OO 4.29e-01 
Y-93 1.35e+02 O.OOe+OO O.OOe+OO O.OOe+OO 8.32e+04 5.79e+05 O.OOe+OO 3.72e+OO 
ZR-95 1. 4 6e+05 4.58e+04 O.OOe+OO 6.74e+04 2.69e+06 1. 4 9e+05 O.OOe+OO 3.15e+04 
ZR-97 1.38e+02 2.72e+01 O.OOe+OO 4.12e+01 1.30e+05 6.30e+05 O.OOe+OO 1.26e+01 
NB-95 1.86e+04 1.03e+04 O.OOe+OO 1.00e+04 7.51e+05 9.68e+04 O.OOe+OO 5.66e+03 
M0-99 O.OOe+OO 1.69e+02 O.OOe+OO 4. lle+02 1.54e+05 2.69e+05 O.OOe+OO 3.22e+01 
TC-99M 1.38e-03 3.86e-03 O.OOe+OO 5.76e-02 1.15e+03 6.13e+03 O.OOe+OO 4.99e-02 
TC-101 5.92e-05 8.40e-05 O.OOe+OO 1.52e-03 6.67e+02 8. 72e-07 O.OOe+OO 8.24e-04 
RU-103 2.10e+03 O.OOe+OO O.OOe+OO 7.43e+03 7.83e+05 1.09e+05 O.OOe+OO 8. 96e+02 
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Units: 

AgeGroup: 
Pathway: 

Attachment C 
ODCM-QA-004 
Revision 8 
Page 36 of64 

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 
TEEN 
Inhalation (INHL) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-105 
RU-106 
AG-llOM 
TE-125M 
TE-127 
TE-127M 
TE-12 9 
TE-129M 
TE-131 
TE-131M 
TE-132 
I-130 
I-131 
I-132 
I-133 
I-134 
I-135 
CS-134 
CS-13 6 
CS-137 
CS-138 
BA-139 
BA-140 
BA-141 
BA-142 
LA-140 
LA-142 
CE-141 
CE-143 
CE-144 
PR-143 
PR-144 
ND-147 
W-187 
NP-239 
PU-239 
U-235 

1.12e+OO O.OOe+OO O.OOe+OO 1.41e+OO 1.82e+04 9.04e+04 O.OOe+OO 4.34e-01 
9.84e+04 O.OOe+OO O.OOe+OO 1.90e+05 1.61e+07 9.60e+05 O.OOe+OO 1.24e+04 
1.38e+04 1.31e+04 O.OOe+OO 2.50e+04 6.75e+06 2.73e+05 O.OOe+OO 7.99e+03 
4.88e+03 2.24e+03 1.40e+03 O.OOe+OO 5.36e+05 7.50e+04 O.OOe+OO 6.67e+02 
2.01e+OO 9.12e-01 1.42e+OO 7.28e+OO 1.12e+04 8.08e+04 O.OOe+OO 4.42e-01 
1.80e+04 8.16e+03 4.38e+03 6.54e+04 1.66e+06 1.59e+05 O.OOe+OO 2.18e+03 
7.10e-02 3.38e-02 5.18e-02 2.66e-01 3.30e+03 1.62e+03 O.OOe+OO 1.76e-02 
1.39e+04 6.58e+03 4.58e+03 5.19e+04 1.98e+06 4.05e+05 O.OOe+OO 2.25e+03 
1.58e-02 8.32e-03 1.24e-02 6.18e-02 2.34e+03 1.51e+01 O.OOe+OO 5.04e-03 
9.84e+01 6.01e+01 7.25e+01 4.39e+02 2.38e+05 6.21e+05 O.OOe+OO 4.02e+01 
3.60e+02 2.90e+02 2.46e+02 1.95e+03 4.49e+05 4.63e+05 O.OOe+OO 2.19e+02 
6.24e+03 1.79e+04 1.49e+06 2.75e+04 O.OOe+OO 9.12e+03 O.OOe+OO 7.17e+03 
3.54e+04 4.91e+04 1.46e+07 8.40e+04 O.OOe+OO 6.49e+03 O.OOe+OO 2.64e+04 
1.59e+03 4.38e+03 1.51e+05 6.92e+03 O.OOe+OO 1.27e+03 O.OOe+OO 1.58e+03 
1.22e+04 2.05e+04 2.92e+06 3.59e+04 O.OOe+OO 1.03e+04 O.OOe+OO 6.22e+03 
8.88e+02 2.32e+03 3.95e+04 3.66e+03 O.OOe+OO 2.04e+01 O.OOe+OO 8.40e+02 
3.70e+03 9.44e+03 6.21e+05 1.49e+04 O.OOe+OO 6.95e+03 O.OOe+OO 3.49e+03 
5.02e+05 1.13e+06 O.OOe+OO 3.75e+05 1.46e+05 9.76e+03 O.OOe+OO 5.49e+05 
5.15e+04 1.94e+05 O.OOe+OO 1.10e+05 1.78e+04 1.09e+04 O.OOe+OO 1.37e+05 
6.70e+05 8.48e+05 O.OOe+OO 3.04e+05 1.21e+05 8.48e+03 O.OOe+OO 3.11e+05 
4.66e+02 8.56e+02 O.OOe+OO 6.62e+02 7.87e+01 2.70e-01 O.OOe+OO 4.46e+02 
1.34e+OO 9.44e-04 O.OOe+OO 8.88e-04 6.46e+03 6.45e+03 O.OOe+OO 3.90e-02 
5.47e+04 6.70e+01 O.OOe+OO 2.28e+01 2.03e+06 2.29e+05 O.OOe+OO 3.52e+03 
1.42e-01 1.06e-04 O.OOe+OO 9.84e-05 3.29e+03 7.46e-04 O.OOe+OO 4.74e-03 
3.70e-02 3.70e-05 O.OOe+OO 3.14e-05 1.91e+03 4.79e-10 O.OOe+OO 2.27e-03 
4.79e+02 2.36e+02 O.OOe+OO O.OOe+OO 2.14e+05 4.87e+05 O.OOe+OO 6.26e+01 
9.60e-01 4.25e-01 O.OOe+OO O.OOe+OO 1.02e+04 1.20e+04 O.OOe+OO 1.06e-01 
2.84e+04 1.90e+04 O.OOe+OO 8.88e+03 6.14e+05 1.26e+05 O.OOe+OO 2.17e+03 
2.66e+02 1.94e+02 O.OOe+OO 8.64e+01 1.30e+05 2.55e+05 O.OOe+OO 2.16e+01 
4.89e+06 2.02e+06 O.OOe+OO 1.21e+06 1.34e+07 8.64e+05 O.OOe+OO 2.62e+05 
1.34e+04 5.31e+03 O.OOe+OO 3.09e+03 4.83e+05 2.14e+05 O.OOe+OO 6.62e+02 
4.30e-02 1.76e-02 O.OOe+OO 1.01e-02 1.75e+03 2.35e-04 O.OOe+OO 2.18e-03 
7.86e+03 8.56e+03 O.OOe+OO 5.02e+03 3.72e+05 1.82e+05 O.OOe+OO 5.13e+02 
1.20e+01 9.76e+OO O.OOe+OO O.OOe+OO 4.74e+04 1.77e+05 O.OOe+OO 3.43e+OO 
3.38e+02 2.88e+02 O.OOe+OO 1.00e+02 6.49e+04 1.32e+05 O.OOe+OO 1.77e+01 
1.38e+10 8.96e+09 O.OOe+OO 2.75e+09 2.34e+09 3.50e+05 O.OOe+OO 6.44e+08 
1.14e+08 O.OOe+OO O.OOe+OO 2.67e+07 6.75e+08 4.10e+05 O.OOe+OO 6.94e+06 
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ODCM-QA-004 
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Page 37 of64 

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: TEEN 
Pathway: Grs/Cow/Meat (CMEAT) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 1.94e+02 1.94e+02 1.94e+02 1.94e+02 1.94e+02 O.OOe+OO 1.94e+02 
C-14 2.04e+08 4.08e+07 4.08e+07 4.08e+07 4.08e+07 4.08e+07 O.OOe+OO 4.08e+07 
NA-24 1.12e-03 1.12e-03 1.12e-03 1.12e-03 1.12e-03 1.12e-03 O.OOe+OO 1.12e-03 
P-32 6.13e+08 2.44e+08 O.OOe+OO O.OOe+OO O.OOe+OO 3.31e+08 O.OOe+OO 1.53e+08 
CR-51 O.OOe+OO O.OOe+OO 3.13e+03 1.24e+03 8.05e+03 9.48e+05 O.OOe+OO 5.64e+03 
MN-54 O.OOe+OO 7.00e+06 O.OOe+OO 2.09e+06 O.OOe+OO 1.44e+07 O.OOe+OO 1.39e+06 
MN-56 O.OOe+OO 1.47e-53 O.OOe+OO 1.86e-53 O.OOe+OO 9.67e-52 O.OOe+OO 2.61e-54 
FE-55 2.38e+08 1.69e+08 O.OOe+OO O.OOe+OO 1.07e+08 7.31e+07 O.OOe+OO 3.94e+07 
FE-59 2.12e+08 4. 96e+08 O.OOe+OO O.OOe+OO 1.56e+08 1.17e+09 O.OOe+OO 1.91e+08 
C0-58 O.OOe+OO 1.41e+07 O.OOe+OO O.OOe+OO O.OOe+OO 1.94e+08 O.OOe+OO 3.24e+07 
C0-60 O.OOe+OO 5.84e+07 O.OOe+OO O.OOe+OO O.OOe+OO 7.60e+08 O.OOe+OO 1.31e+08 
NI-63 1.52e+10 1.07e+09 O.OOe+OO O.OOe+OO O.OOe+OO 1.71e+08 O.OOe+OO 5.15e+08 
NI-65 2.26e-52 2.88e-53 O.OOe+OO O.OOe+OO O.OOe+OO 1.56e-51 O.OOe+OO 1.31e-53 
CU-64 O.OOe+OO 2.30e-07 O.OOe+OO 5.81e-07 O.OOe+OO 1. 78e-05 O.OOe+OO 1.08e-07 
ZN-65 2.50e+08 8.69e+08 O.OOe+OO 5.56e+08 O.OOe+OO 3.68e+08 O.OOe+OO 4.05e+08 
ZN-69M 1.46e-05 3.43e-05 O.OOe+OO 2.09e-05 O.OOe+OO 1.89e-03 O.OOe+OO 3.15e-06 
RB-86 O.OOe+OO 4.07e+08 O.OOe+OO O.OOe+OO O.OOe+OO 6.02e+07 O.OOe+OO 1.91e+08 
SR-89 2.55e+08 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.03e+07 O.OOe+OO 7.29e+06 
SR-90 8.05e+09 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.26e+08 O.OOe+OO 1.99e+09 
SR-91 1.34e-10 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.08e-10 O.OOe+OO 5.33e-12 
SR-92 1.17e-49 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.98e-48 O.OOe+OO 4.98e-51 
Y-90 9.12e+01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 7.53e+05 O.OOe+OO 2.46e+OO 
Y-91 9.54e+05 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.91e+08 O.OOe+OO 2.56e+04 
Y-92 1.46e-39 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.01e-35 O.OOe+OO 4.22e-41 
Y-93 4.14e-12 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.27e-07 O.OOe+OO 1.14e-13 
ZR-95 1.50e+06 4.73e+05 O.OOe+OO 6. 96e+05 O.OOe+OO 1.09e+09 O.OOe+OO 3.26e+05 
ZR-97 1. 77e-05 3.50e-06 O.OOe+OO 5.31e-06 O.OOe+OO 9.49e-01 O.OOe+OO 1. 61e-06 
NB-95 1.80e+06 9. 96e+05 O.OOe+OO 9.65e+05 O.OOe+OO 4.26e+09 O.OOe+OO 5.48e+05 
M0-99 O.OOe+OO 8.33e+04 O.OOe+OO 1.91e+05 O.OOe+OO 1. 4 9e+05 O.OOe+OO 1.59e+04 
TC-99M 3.81e-21 1. 06e-20 O.OOe+OO 1.58e-19 5.90e-21 6.98e-18 O.OOe+OO 1. 38e-19 
RU-103 8.57e+07 O.OOe+OO O.OOe+OO 3.02e+08 O.OOe+OO 7.16e+09 O.OOe+OO 3.66e+07 
RU-105 5.35e-28 O.OOe+OO O.OOe+OO 6.75e-27 O.OOe+OO 4.32e-25 O.OOe+OO 2.08e-28 
RU-106 2.36e+09 O.OOe+OO O.OOe+OO 4.55e+09 O.OOe+OO 1.13e+ll O.OOe+OO 2.97e+08 
AG-llOM 5.06e+06 4.79e+06 O.OOe+OO 9.13e+06 O.OOe+OO 1.35e+09 O.OOe+OO 2.91e+06 
TE-125M 3.03e+08 1.09e+08 8.47e+07 O.OOe+OO O.OOe+OO 8.95e+08 O.OOe+OO 4.05e+07 
TE-127 1.89e-10 6.70e-11 1.30e-10 7.66e-10 O.OOe+OO 1.46e-08 O.OOe+OO 4.07e-11 
TE-127M 9.42e+08 3.34e+08 2.24e+08 3.82e+09 O.OOe+OO 2.35e+09 O.OOe+OO 1.12e+08 
TE-129M 9.51e+08 3.53e+08 3.07e+08 3.98e+09 O.OOe+OO 3.57e+09 O.OOe+OO 1.50e+08 
TE-131M 3.82e+02 1.83e+02 2.75e+02 1.91e+03 O.OOe+OO 1.47e+04 O.OOe+OO 1.53e+02 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: TEEN 
Pathway: Grs/Cow/Meat (CMEAT) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

TE-132 1.17e+06 7.40e+05 7.80e+05 7.10e+06 O.OOe+OO 2.34e+07 O.OOe+OO 6.97e+05 
I-130 8.81e-07 2.55e-06 2.08e-04 3.92e-06 O.OOe+OO 1.96e-06 O.OOe+OO 1.02e-06 
I-131 4.47e+06 6.26e+06 1.83e+09 1.08e+07 O.OOe+OO 1.24e+06 O.OOe+OO 3.36e+06 
I-132 3.45e-59 9.03e-59 3.04e-57 1.42e-58 O.OOe+OO 3.93e-59 O.OOe+OO 3.24e-59 

133 1.56e-01 2.65e-01 3.70e+01 4.65e-01 O.OOe+OO 2.00e-01 O.OOe+OO 8.08e-02 
I-135 1.93e-17 4.97e-17 3.20e-15 7.84e-17 O.OOe+OO 5.50e-17 O.OOe+OO 1.84e-17 
CS-134 5.23e+08 1.23e+09 O.OOe+OO 3.91e+08 1.49e+08 1.53e+07 O.OOe+OO 5. 71e+08 
CS-136 9.41e+06 3.70e+07 O.OOe+OO 2.02e+07 3.18e+06 2.98e+06 O.OOe+OO 2.49e+07 
CS-137 7.24e+08 9.63e+08 O.OOe+OO 3.28e+08 1.27e+08 1.37e+07 O.OOe+OO 3.36e+08 
BA-140 2.38e+07 2.92e+04 O.OOe+OO 9.88e+03 1. 96e+04 3.67e+07 O.OOe+OO 1.53e+06 
LA-140 3.09e-02 1.52e-02 O.OOe+OO O.OOe+OO O.OOe+OO 8.71e+02 O.OOe+OO 4.04e-03 
LA-142 3.79e-92 1.68e-92 O.OOe+OO O.OOe+OO O.OOe+OO 5.13e-88 O.OOe+OO 4.19e-93 
CE-141 1.18e+04 7.88e+03 O.OOe+OO 3. 71e+03 O.OOe+OO 2.25e+07 O.OOe+OO 9.05e+02 
CE-143 1. 71e-02 1.25e+01 O.OOe+OO 5.59e-03 O.OOe+OO 3.75e+02 O.OOe+OO 1.39e-03 
CE-144 1.23e+06 5.08e+05 O.OOe+OO 3.04e+05 O.OOe+OO 3.09e+08 O.OOe+OO 6.60e+04 
PR-143 1.77e+04 7.05e+03 O.OOe+OO 4.10e+03 O.OOe+OO 5.81e+07 O.OOe+OO 8.79e+02 
ND-147 6.24e+03 6.79e+03 O.OOe+OO 3.99e+03 O.OOe+OO 2.45e+07 O.OOe+OO 4.07e+02 
W-187 1. 76e-02 1.44e-02 O.OOe+OO O.OOe+OO O.OOe+OO 3.89e+OO O.OOe+OO 5.04e-03 
NP-239 2.28e-01 2.15e-02 O.OOe+OO 6.76e-02 O.OOe+OO 3.46e+03 O.OOe+OO 1.20e-02 
PU-239 1.74e+07 2.11e+06 O.OOe+OO 1.94e+06 O.OOe+OO 1.60e+06 O.OOe+OO 4.56e+05 
U-235 6.28e+08 O.OOe+OO O.OOe+OO 1.47e+08 O.OOe+OO 4.56e+07 O.OOe+OO 3.82e+07 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: TEEN 
Pathway: Grs/Cow/Milk (CMILK) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 9.94e+02 9.94e+02 9.94e+02 9.94e+02 9.94e+02 O.OOe+OO 9.94e+02 
C-14 4.86e+08 9. 72e+07 9.72e+07 9. 72e+07 9.72e+07 9.72e+07 O.OOe+OO 9.72e+07 
NA-24 4.27e+06 4.27e+06 4.27e+06 4.27e+06 4.27e+06 4.27e+06 O.OOe+OO 4.27e+06 
P-32 4.90e+09 1.96e+09 O.OOe+OO O.OOe+OO O.OOe+OO 2.65e+09 O.OOe+OO 1.22e+09 
CR-51 O.OOe+OO O.OOe+OO 2.77e+04 1.09e+04 7.13e+04 8.39e+06 O.OOe+OO 4.99e+04 
MN-54 O.OOe+OO 1.40e+07 O.OOe+OO 4.18e+06 O.OOe+OO 2.88e+07 O.OOe+OO 2.78e+06 
MN-56 O.OOe+OO 7.49e-03 O.OOe+OO 9.48e-03 O.OOe+OO 4.93e-01 O.OOe+OO 1.33e-03 
FE-55 4.45e+07 3.16e+07 O.OOe+OO O.OOe+OO 2.00e+07 1.37e+07 O.OOe+OO 7.36e+06 
FE-59 5.18e+07 1.21e+08 O.OOe+OO O.OOe+OO 3.82e+07 2.86e+08 O.OOe+OO 4.67e+07 
C0-58 O.OOe+OO 7.94e+06 O.OOe+OO O.OOe+OO O.OOe+OO 1.09e+08 O.OOe+OO 1.83e+07 
C0-60 O.OOe+OO 2.78e+07 O.OOe+OO O.OOe+OO O.OOe+OO 3.62e+08 O.OOe+OO 6.26e+07 
NI-63 1.18e+10 8.35e+08 O.OOe+OO O.OOe+OO O.OOe+OO 1.33e+08 O.OOe+OO 4.01e+08 
NI-65 6.90e-01 8.81e-02 O.OOe+OO O.OOe+OO O.OOe+OO 4.78e+OO O.OOe+OO 4.01e-02 
CU-64 O.OOe+OO 4.26e+04 O.OOe+OO 1.08e+05 O.OOe+OO 3.31e+06 O.OOe+OO 2.01e+04 
ZN-65 2.11e+09 7.32e+09 O.OOe+OO 4.68e+09 O.OOe+OO 3.10e+09 O.OOe+OO 3.41e+09 
ZN-69 4.05e-12 7.71e-12 O.OOe+OO 5.04e-12 O.OOe+OO 1. 42e-11 O.OOe+OO 5.39e-13 
ZN-69M 3.27e+05 7. 72e+05 O.OOe+OO 4.70e+05 O.OOe+OO 4.24e+07 O.OOe+OO 7.08e+04 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.83e-01 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.14e-23 
RB-86 O.OOe+OO 4.73e+09 O.OOe+OO O.OOe+OO O.OOe+OO 7.00e+08 O.OOe+OO 2.22e+09 
RB-88 O.OOe+OO 4.53e-45 O.OOe+OO O.OOe+OO O.OOe+OO 3.88e-52 O.OOe+OO 2.42e-45 
RB-89 O.OOe+OO 1.17e-53 O.OOe+OO O.OOe+OO O.OOe+OO 1.79e-62 O.OOe+OO 8.28e-54 
SR-89 2.68e+09 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.19e+08 O.OOe+OO 7.66e+07 
SR-90 6.61e+10 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.86e+09 O.OOe+OO 1.63e+10 
SR-91 5.34e+04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.42e+05 O.OOe+OO 2.12e+03 
SR-92 9.09e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.32e+01 O.OOe+OO 3.88e-02 
Y-90 1.30e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.08e+06 O.OOe+OO 3.51e+OO 
Y-91 1.58e+04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.48e+06 O.OOe+OO 4.24e+02 
Y-91M 1.16e-19 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.46e-18 O.OOe+OO 4.42e-21 
Y-92 1.04e-04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.87e+OO O.OOe+OO 3.02e-06 
Y-93 4.14e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.26e+04 O.OOe+OO 1.14e-02 
ZR-95 1.65e+03 5.21e+02 O.OOe+OO 7.65e+02 O.OOe+OO 1.20e+06 O.OOe+OO 3.58e+02 
ZR-97 7.91e-01 1.57e-01 O.OOe+OO 2.37e-01 O.OOe+OO 4.24e+04 O.OOe+OO 7.21e-02 
NB-95 1.41e+05 7.81e+04 O.OOe+OO 7.57e+04 O.OOe+OO 3.34e+08 O.OOe+OO 4.30e+04 
M0-99 O.OOe+OO 4.48e+07 O.OOe+OO 1.02e+08 O.OOe+OO 8.02e+07 O.OOe+OO 8.54e+06 
TC-99M 5.80e+OO 1.62e+01 O.OOe+OO 2.41e+02 8.99e+OO 1.06e+04 O.OOe+OO 2.10e+02 
TC-101 5.75e-60 8.18e-60 O.OOe+OO 1.48e-58 4.98e-60 1.40e-66 O.OOe+OO 8.03e-59 
RU-103 1.81e+03 O.OOe+OO O.OOe+OO 6.38e+03 O.OOe+OO 1.51e+05 O.OOe+OO 7.74e+02 
RU-105 1.58e-03 O.OOe+OO O.OOe+OO 1.99e-02 O.OOe+OO 1.28e+OO O.OOe+OO 6.14e-04 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: TEEN 
Pathway: Grs/Cow/Milk (CMILK) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-106 3.75e+04 O.OOe+OO O.OOe+OO 7.24e+04 O.OOe+OO 1.80e+06 O.OOe+OO 4.73e+03 
AG-llOM 9.63e+07 9. 11e+07 O.OOe+OO 1.74e+08 O.OOe+OO 2.56e+10 O.OOe+OO 5.54e+07 
TE-125M 3.00e+07 1.08e+07 8.39e+06 O.OOe+OO O.OOe+OO 8.86e+07 O.OOe+OO 4.02e+06 
TE-127 1.22e+03 4.31e+02 8.39e+02 4.93e+03 O.OOe+OO 9.39e+04 O.OOe+OO 2.62e+02 
TE-127M 8.44e+07 2.99e+07 2.01e+07 3.42e+08 O.OOe+OO 2.10e+08 O.OOe+OO 1.00e+07 
TE-129 5. 41e-10 2.02e-10 3.86e-10 2.27e-09 O.OOe+OO 2.96e-09 O.OOe+OO 1.32e-10 
TE-129M 1.10e+08 4.09e+07 3.55e+07 4.61e+08 O.OOe+OO 4.13e+08 O.OOe+OO 1.74e+07 
TE-131 7.35e-33 3.03e-33 5.66e-33 3.21e-32 O.OOe+OO 6.03e-34 O.OOe+OO 2.30e-33 
TE-131M 6.58e+05 3.16e+05 4.75e+05 3.29e+06 O.OOe+OO 2.53e+07 O.OOe+OO 2.63e+05 
TE-132 4.30e+06 2.72e+06 2.87e+06 2.61e+07 O.OOe+OO 8.61e+07 O.OOe+OO 2.56e+06 

130 3.71e+05 1.07e+06 8.75e+07 1.65e+06 O.OOe+OO 8.24e+05 O.OOe+OO 4.28e+05 
I-131 2.69e+08 3.76e+08 1. 10e+11 6.48e+08 O.OOe+OO 7.44e+07 O.OOe+OO 2.02e+08 
I-132 1.49e-01 3.89e-01 1.31e+01 6.12e-01 O.OOe+OO 1.69e-01 O.OOe+OO 1.40e-01 
I-133 3.54e+06 6.01e+06 8.39e+08 1.05e+07 O.OOe+OO 4.55e+06 O.OOe+OO 1.83e+06 
I-134 1.89e-12 5.00e-12 8. 34e-11 7.89e-12 O.OOe+OO 6.59e-14 O.OOe+OO 1.80e-12 
I-135 1.15e+04 2. 96e+04 1.90e+06 4.67e+04 O.OOe+OO 3.28e+04 O.OOe+OO 1.10e+04 
CS-134 9.82e+09 2.31e+10 O.OOe+OO 7.34e+09 2.80e+09 2.87e+08 O.OOe+OO 1.07e+10 
CS-136 4.48e+08 1.76e+09 O.OOe+OO 9.60e+08 1.51e+08 1.42e+08 O.OOe+OO 1.19e+09 
CS-137 1.34e+10 1.78e+10 O.OOe+OO 6.06e+09 2.35e+09 2.53e+08 O.OOe+OO 6.20e+09 
CS-138 1. 7 9e-23 3.43e-23 O.OOe+OO 2.53e-23 2.95e-24 1.56e-26 O.OOe+OO 1. 72e-23 
BA-139 8.45e-08 5. 94e-11 O.OOe+OO 5. 60e-11 4 .10e-11 7.53e-07 O.OOe+OO 2.46e-09 
BA-140 4.85e+07 5.95e+04 O.OOe+OO 2.02e+04 4.00e+04 7.49e+07 O.OOe+OO 3.13e+06 
BA-141 8.74e-46 6.53e-49 O.OOe+OO 6.06e-49 4.47e-49 1.86e-51 O.OOe+OO 2.92e-47 
BA-142 6.22e-80 6.22e-83 O.OOe+OO 5.26e-83 4.14e-83 1. 91e-91 O.OOe+OO 3.83e-81 
LA-140 8 .lle+OO 3.99e+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.29e+05 O.OOe+OO 1.06e+OO 
LA-142 3.45e-11 1.53e-11 O.OOe+OO O.OOe+OO O.OOe+OO 4.67e-07 O.OOe+OO 3.82e-12 
CE-141 8.88e+03 5.93e+03 O.OOe+OO 2.79e+03 O.OOe+OO 1.70e+07 O.OOe+OO 6.81e+02 
CE-143 7.65e+01 5.57e+04 O.OOe+OO 2.50e+01 O.OOe+OO 1.67e+06 O.OOe+OO 6.22e+OO 
CE-144 6.58e+05 2. 72e+05 O.OOe+OO 1.63e+05 O.OOe+OO 1.66e+08 O.OOe+OO 3.54e+04 
PR-143 2.90e+02 1.16e+02 O.OOe+OO 6.73e+01 O.OOe+OO 9.55e+05 O.OOe+OO 1.44e+01 
PR-144 1.27e-53 5.19e-54 O.OOe+OO 2.98e-54 O.OOe+OO 1. 40e-56 O.OOe+OO 6.43e-55 
ND-147 1.81e+02 1.97e+02 O.OOe+OO 1.16e+02 O.OOe+OO 7. 11e+05 O.OOe+OO 1.18e+01 
W-187 1.19e+04 9.73e+03 O.OOe+OO O.OOe+OO O.OOe+OO 2.63e+06 O.OOe+OO 3.41e+03 
NP-239 7.02e+OO 6.62e-01 O.OOe+OO 2.08e+OO O.OOe+OO 1.06e+05 O.OOe+OO 3.67e-01 
PU-239 3.82e+07 4.63e+06 O.OOe+OO 4.27e+06 O.OOe+OO 3.52e+06 O.OOe+OO 1.00e+06 
U-235 5.68e+09 O.OOe+OO O.OOe+OO 1.33e+09 O.OOe+OO 4.13e+08 O.OOe+OO 3.46e+08 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: TEEN 
Pathway: Vegetation (VEG) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 
--------------------------------------------------------------------------------
H-3 O.OOe+OO 2.59e+03 2.59e+03 2.59e+03 2.59e+03 2.59e+03 O.OOe+OO 2.59e+03 
C-14 3.69e+08 7.38e+07 7.38e+07 7.38e+07 7.38e+07 7.38e+07 O.OOe+OO 7.38e+07 
NA-24 2.38e+05 2.38e+05 2.38e+05 2.38e+05 2.38e+05 2.38e+05 O.OOe+OO 2.38e+05 
P-32 2.50e+08 9.97e+07 O.OOe+OO O.OOe+OO O.OOe+OO 1.35e+08 O.OOe+OO 6.24e+07 
CR-51 O.OOe+OO O.OOe+OO 3.43e+04 1.35e+04 8.80e+04 1.04e+07 O.OOe+OO 6.17e+04 
MN-54 O.OOe+OO 4.54e+08 O.OOe+OO 1.36e+08 O.OOe+OO 9.32e+08 O.OOe+OO 9.01e+07 
MN-56 O.OOe+OO 1.39e+01 O.OOe+OO 1. 7 6e+01 O.OOe+OO 9.18e+02 O.OOe+OO 2.48e+OO 
FE-55 3.26e+08 2.31e+08 O.OOe+OO O.OOe+OO 1.47e+08 1.00e+08 O.OOe+OO 5.39e+07 
FE-59 1. 7 9e+08 4.19e+08 O.OOe+OO O.OOe+OO 1.32e+08 9.90e+08 O.OOe+OO 1.62e+08 
C0-58 O.OOe+OO 4.36e+07 O.OOe+OO O.OOe+OO O.OOe+OO 6.01e+08 O.OOe+OO 1.00e+08 
C0-60 O.OOe+OO 2.49e+08 O.OOe+OO O.OOe+OO O.OOe+OO 3.24e+09 O.OOe+OO 5.60e+08 
NI-63 1.61e+10 1.14e+09 O.OOe+OO O.OOe+OO O.OOe+OO 1.81e+08 O.OOe+OO 5.45e+08 
NI-65 5.56e+01 7 .lle+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.85e+02 O.OOe+OO 3.24e+OO 
CU-64 O.OOe+OO 8.29e+03 O.OOe+OO 2.10e+04 O.OOe+OO 6.43e+05 O.OOe+OO 3.90e+03 
ZN-65 4.24e+08 1.47e+09 O.OOe+OO 9.42e+08 O.OOe+OO 6.23e+08 O.OOe+OO 6.87e+08 
ZN-69 4.75e-06 9.06e-06 O.OOe+OO 5.92e-06 O.OOe+OO 1.67e-05 O.OOe+OO 6.34e-07 
ZN-69M 2.07e+04 4.87e+04 O.OOe+OO 2. 96e+04 O.OOe+OO 2.68e+06 O.OOe+OO 4.47e+03 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.82e+OO 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1. 96e-11 
RB-86 O.OOe+OO 2.74e+08 O.OOe+OO O.OOe+OO O.OOe+OO 4.05e+07 O.OOe+OO 1.29e+08 
RB-88 O.OOe+OO 2.47e-22 O.OOe+OO O.OOe+OO O.OOe+OO 2.12e-29 O.OOe+OO 1.32e-22 
RB-89 O.OOe+OO 9.33e-27 O.OOe+OO O.OOe+OO O.OOe+OO 1.43e-35 O.OOe+OO 6.60e-27 
SR-89 1.51e+10 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.80e+09 O.OOe+OO 4.34e+08 
SR-90 7. 51e+ll O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2 .lle+10 O.OOe+OO 1. 85e+ll 
SR-91 2.83e+05 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.28e+06 O.OOe+OO 1.12e+04 
SR-92 3.87e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 9.85e+03 O.OOe+OO 1.65e+01 
Y-90 1.24e+04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.02e+08 O.OOe+OO 3.34e+02 
Y-91 7.83e+06 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.21e+09 O.OOe+OO 2.10e+05 
Y-91M 4.45e-09 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.10e-07 O.OOe+OO 1. 70e-10 
Y-92 8.43e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.31e+04 O.OOe+OO 2.44e-02 
Y-93 1.58e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.82e+06 O.OOe+OO 4.33e+OO 
ZR-95 1.72e+06 5.43e+05 O.OOe+OO 7.98e+05 O.OOe+OO 1.25e+09 O.OOe+OO 3.73e+05 
ZR-97 3. lle+02 6.15e+01 O.OOe+OO 9.33e+01 O.OOe+OO 1.67e+07 O.OOe+OO 2.83e+01 
NB-95 1.92e+05 1.07e+05 O.OOe+OO 1.03e+05 O.OOe+OO 4.56e+08 O.OOe+OO 5.87e+04 
M0-99 O.OOe+OO 5.64e+06 O.OOe+OO 1.29e+07 O.OOe+OO 1.01e+07 O.OOe+OO 1.08e+06 
TC-99M 2.70e+OO 7.54e+OO O.OOe+OO 1.12e+02 4.19e+OO 4.95e+03 O.OOe+OO 9. 77e+01 
TC-101 5.60e-31 7.97e-31 O.OOe+OO 1. 44e-2 9 4.86e-31 1.36e-37 O.OOe+OO 7.83e-30 
RU-103 6.82e+06 O.OOe+OO O.OOe+OO 2.40e+07 O.OOe+OO 5.70e+08 O.OOe+OO 2.91e+06 
RU-105 4.92e+01 O.OOe+OO O.OOe+OO 6.21e+02 O.OOe+OO 3.97e+04 O.OOe+OO 1.91e+01 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: TEEN 
Pathway: Vegetation (VEG) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-106 3.10e+08 O.OOe+OO O.OOe+OO 5.97e+08 O.OOe+OO 1.48e+10 O.OOe+OO 3.90e+07 
AG-llOM 1.52e+07 1.43e+07 O.OOe+OO 2.74e+07 O.OOe+OO 4.03e+09 O.OOe+OO 8.72e+06 
TE-125M 1.48e+08 5.34e+07 4.14e+07 O.OOe+OO O.OOe+OO 4.37e+08 O.OOe+OO 1.98e+07 
TE-127 5.30e+03 1.88e+03 3.65e+03 2.15e+04 O.OOe+OO 4.09e+05 O.OOe+OO 1.14e+03 
TE-127M 5.51e+08 1. 96e+08 1.31e+08 2.24e+09 O.OOe+OO 1.37e+09 O.OOe+OO 6.56e+07 
TE-129 6.70e-04 2.50e-04 4.79e-04 2.81e-03 O.OOe+OO 3.66e-03 O.OOe+OO 1.63e-04 
TE-129M 3.62e+08 1.34e+08 1.17e+08 1.51e+09 O.OOe+OO 1.36e+09 O.OOe+OO 5.72e+07 
TE-131 1.17e-15 4.82e-16 9.01e-16 5 .lle-15 O.OOe+OO 9.60e-17 O.OOe+OO 3.66e-16 
TE-131M 8.42e+05 4.04e+05 6.08e+05 4.21e+06 O.OOe+OO 3.24e+07 O.OOe+OO 3.37e+05 
TE-132 3.91e+06 2.47e+06 2.61e+06 2.37e+07 O.OOe+OO 7.83e+07 O.OOe+OO 2.33e+06 

130 1.74e+05 5.05e+05 4.11e+07 7. 77e+05 O.OOe+OO 3.88e+05 O.OOe+OO 2.02e+05 
I-131 3.84e+07 5.38e+07 1.57e+10 9.26e+07 O.OOe+OO 1.06e+07 O.OOe+OO 2.89e+07 
I-132 2.51e+01 6.58e+01 2.22e+03 1.04e+02 O.OOe+OO 2.87e+01 O.OOe+OO 2.36e+01 

133 9.65e+05 1.64e+06 2.29e+08 2.87e+06 O.OOe+OO 1.24e+06 O.OOe+OO 5.00e+05 
I-134 4.01e-05 1.06e-04 1.77e-03 1.68e-04 O.OOe+OO 1. 40e-06 O.OOe+OO 3.82e-05 
I-135 1.74e+04 4.48e+04 2.88e+06 7.08e+04 O.OOe+OO 4.97e+04 O.OOe+OO 1.66e+04 
CS-134 7.10e+09 1.67e+10 O.OOe+OO 5.31e+09 2.03e+09 2.08e+08 O.OOe+OO 7.75e+09 
CS-136 4.37e+07 1.72e+08 O.OOe+OO 9.36e+07 1.48e+07 1.38e+07 O.OOe+OO 1.16e+08 
CS-137 1.01e+10 1.35e+10 O.OOe+OO 4.59e+09 1.78e+09 1.92e+08 O.OOe+OO 4.70e+09 
CS-138 3.15e-11 6. 05e-11 O.OOe+OO 4.47e-11 5.20e-12 2.74e-14 O.OOe+OO 3.02e-11 
BA-139 2.55e-02 1. 79e-05 O.OOe+OO 1.69e-05 1.24e-05 2.27e-01 O.OOe+OO 7.42e-04 
BA-140 1.38e+08 1.69e+05 O.OOe+OO 5.74e+04 1.14e+05 2.13e+08 O.OOe+OO 8.89e+06 
BA-141 8.46e-22 6.31e-25 O.OOe+OO 5.86e-25 4.32e-25 1.80e-27 O.OOe+OO 2.82e-23 
BA-142 3.65e-39 3.65e-42 O.OOe+OO 3.08e-42 2.43e-42 1.12e-50 O.OOe+OO 2.24e-40 
LA-140 1.80e+03 8.86e+02 O.OOe+OO O.OOe+OO O.OOe+OO 5.09e+07 O.OOe+OO 2.36e+02 
LA-142 1. 77e-04 7.86e-05 O.OOe+OO O.OOe+OO O.OOe+OO 2.39e+OO O.OOe+OO 1. 96e-05 
CE-141 2.83e+05 1.89e+05 O.OOe+OO 8.89e+04 O.OOe+OO 5.40e+08 O.OOe+OO 2.17e+04 
CE-143 9.31e+02 6.77e+05 O.OOe+OO 3.04e+02 O.OOe+OO 2.04e+07 O.OOe+OO 7.57e+01 
CE-144 5.27e+07 2.18e+07 O.OOe+OO 1.30e+07 O.OOe+OO 1.33e+10 O.OOe+OO 2.83e+06 
PR-143 7.00e+04 2.79e+04 O.OOe+OO 1.62e+04 O.OOe+OO 2.30e+08 O.OOe+OO 3.48e+03 
PR-144 2.24e-26 9.18e-27 O.OOe+OO 5.27e-27 O.OOe+OO 2.47e-29 O.OOe+OO 1.14e-27 
ND-147 3.62e+04 3.94e+04 O.OOe+OO 2.31e+04 O.OOe+OO 1.42e+08 O.OOe+OO 2.36e+03 
W-187 3.53e+04 2.88e+04 O.OOe+OO O.OOe+OO O.OOe+OO 7.78e+06 O.OOe+OO 1.01e+04 
NP-239 1.38e+03 1.31e+02 O.OOe+OO 4.10e+02 O.OOe+OO 2.10e+07 O.OOe+OO 7.25e+01 
PU-239 6.95e+10 8.44e+09 O.OOe+OO 7.79e+09 O.OOe+OO 6.42e+09 O.OOe+OO 1.83e+09 
U-235 1. 04e+11 O.OOe+OO O.OOe+OO 2.43e+10 O.OOe+OO 7.53e+09 O.OOe+OO 6.31e+09 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: CHILD 
Pathway: Grs/Goat/Milk (GMILK) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 3.20e+03 3.20e+03 3.20e+03 3.20e+03 3.20e+03 O.OOe+OO 3.20e+03 
C-14 1.20e+09 2.39e+08 2.39e+08 2.39e+08 2.39e+08 2.39e+08 O.OOe+OO 2.39e+08 
NA-24 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.07e+06 O.OOe+OO 1.07e+06 
P-32 1.45e+10 4.37e+09 O.OOe+OO O.OOe+OO O.OOe+OO 2.58e+09 O.OOe+OO 3.60e+09 
CR-51 O.OOe+OO O.OOe+OO 6.78e+03 1.85e+03 1.24e+04 6.48e+05 O.OOe+OO 1.22e+04 
MN-54 O.OOe+OO 2.52e+06 O.OOe+OO 7.06e+05 O.OOe+OO 2.11e+06 O.OOe+OO 6.70e+05 
MN-56 O.OOe+OO 1.57e-03 O.OOe+OO 1.90e-03 O.OOe+OO 2.27e-01 O.OOe+OO 3.54e-04 
FE-55 1.45e+06 7. 71e+05 O.OOe+OO O.OOe+OO 4.36e+05 1.43e+05 O.OOe+OO 2.39e+05 
FE-59 1.56e+06 2.53e+06 O.OOe+OO O.OOe+OO 7.33e+05 2.63e+06 O.OOe+OO 1.26e+06 
C0-58 O.OOe+OO 1.46e+06 O.OOe+OO O.OOe+OO O.OOe+OO 8.49e+06 O.OOe+OO 4.45e+06 
C0-60 O.OOe+OO 5.18e+06 O.OOe+OO O.OOe+OO O.OOe+OO 2.87e+07 O.OOe+OO 1.53e+07 
NI-63 3.56e+09 1.91e+08 O.OOe+OO O.OOe+OO O.OOe+OO 1.28e+07 O.OOe+OO 1.21e+08 
NI-65 2.02e-01 1.91e-02 O.OOe+OO O.OOe+OO O.OOe+OO 2.33e+OO O.OOe+OO 1.11e-02 
CU-64 O.OOe+OO 8.35e+03 O.OOe+OO 2.02e+04 O.OOe+OO 3.92e+05 O.OOe+OO 5.04e+03 
ZN-65 4. 96e+08 1.32e+09 O.OOe+OO 8.33e+08 O.OOe+OO 2.32e+08 O.OOe+OO 8.22e+08 
ZN-69 1.19e-12 1.73e-12 O.OOe+OO 1.05e-12 O.OOe+OO 1.09e-10 O.OOe+OO 1.59e-13 
ZN-69M 9.59e+04 1.63e+05 O.OOe+OO 9.50e+04 O.OOe+OO 5.32e+06 O.OOe+OO 1.93e+04 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.38e-02 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 8.51e-24 
RB-86 O.OOe+OO 1.05e+09 O.OOe+OO O.OOe+OO O.OOe+OO 6.77e+07 O.OOe+OO 6.47e+08 
RB-88 O.OOe+OO 1.00e-45 O.OOe+OO O.OOe+OO O.OOe+OO 4.91e-47 O.OOe+OO 6.95e-46 
RB-89 O.OOe+OO 2.46e-54 O.OOe+OO O.OOe+OO O.OOe+OO 2.15e-56 O.OOe+OO 2.19e-54 
SR-89 1.39e+10 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.38e+08 O.OOe+OO 3.97e+08 
SR-90 2. 35e+11 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.16e+09 O.OOe+OO 5.95e+10 
SR-91 2.75e+05 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.08e+05 O.OOe+OO 1.04e+04 
SR-92 4.66e+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 8.83e+01 O.OOe+OO 1.87e-01 
Y-90 3.87e+01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.10e+05 O.OOe+OO 1.04e+OO 
Y-91 4.68e+03 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.24e+05 O.OOe+OO 1.25e+02 
Y-91M 3.39e-20 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.65e-17 O.OOe+OO 1.23e-21 
Y-92 3.08e-05 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 8.89e-01 O.OOe+OO 8.80e-07 
Y-93 1.22e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.82e+03 O.OOe+OO 3.35e-03 
ZR-95 4.60e+02 1.01e+02 O.OOe+OO 1.45e+02 O.OOe+OO 1.05e+05 O.OOe+OO 9.00e+01 
ZR-97 2.31e-01 3.34e-02 O.OOe+OO 4.79e-02 O.OOe+OO 5.05e+03 O.OOe+OO 1.97e-02 
NB-95 3.82e+04 1. 4 9e+04 O.OOe+OO 1.40e+04 O.OOe+OO 2.75e+07 O.OOe+OO 1.06e+04 
M0-99 O.OOe+OO 9.77e+06 O.OOe+OO 2.09e+07 O.OOe+OO 8.08e+06 O.OOe+OO 2.42e+06 
TC-99M 1.60e+OO 3 .13e+OO O.OOe+OO 4.55e+01 1.59e+OO 1.78e+03 O.OOe+OO 5.19e+01 
TC-101 1.69e-60 1.77e-60 O.OOe+OO 3.02e-59 9.36e-61 5.63e-60 O.OOe+OO 2.24e-59 
RU-103 5.14e+02 O.OOe+OO O.OOe+OO 1.29e+03 O.OOe+OO 1.33e+04 O.OOe+OO 1.98e+02 
RU-105 4.63e-04 O.OOe+OO O.OOe+OO 4.07e-03 O.OOe+OO 3.02e-01 O.OOe+OO 1.68e-04 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: CHILD 
Pathway: Grs/Goat/Milk (GMILK) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-106 1. 11e+04 O.OOe+OO O.OOe+OO 1.50e+04 O.OOe+OO 1.73e+05 O.OOe+OO 1.38e+03 
AG-llOM 2.51e+07 1.69e+07 O.OOe+OO 3.15e+07 O.OOe+OO 2.01e+09 O.OOe+OO 1.35e+07 
TE-125M 8.85e+06 2.40e+06 2.49e+06 O.OOe+OO O.OOe+OO 8.54e+06 O.OOe+OO 1.18e+06 
TE-127 3.59e+02 9.68e+01 2.48e+02 1.02e+03 O.OOe+OO 1.40e+04 O.OOe+OO 7.70e+01 
TE-127M 2.50e+07 6.72e+06 5.97e+06 7.12e+07 O.OOe+OO 2.02e+07 O.OOe+OO 2.96e+06 
TE-129 1.60e-10 4.47e-11 1.14e-10 4.68e-10 O.OOe+OO 9.97e-09 O.OOe+OO 3. 80e-11 
TE-129M 3.26e+07 9.10e+06 1.05e+07 9.56e+07 O.OOe+OO 3.97e+07 O.OOe+OO 5.06e+06 
TE-131 2.16e-33 6.60e-34 1.66e-33 6.54e-33 O.OOe+OO 1.14e-32 O.OOe+OO 6.44e-34 
TE-131M 1.92e+05 6.65e+04 1.37e+05 6.44e+05 O.OOe+OO 2.70e+06 O.OOe+OO 7.08e+04 
TE-132 1.23e+06 5.45e+05 7.93e+05 5.06e+06 O.OOe+OO 5.48e+06 O.OOe+OO 6.58e+05 

130 1.04e+06 2.10e+06 2.32e+08 3.14e+06 O.OOe+OO 9.83e+05 O.OOe+OO 1.08e+06 
I-131 7.82e+08 7.87e+08 2. 60e+11 1.29e+09 O.OOe+OO 7.00e+07 O.OOe+OO 4.47e+08 
I-132 4.22e-01 7.75e-01 3.60e+01 1.19e+OO O.OOe+OO 9.12e-01 O.OOe+OO 3.56e-01 

133 1.03e+07 1.28e+07 2.37e+09 2.13e+07 O.OOe+OO 5.15e+06 O.OOe+OO 4.83e+06 
I-134 5.36e-12 9. 96e-12 2.29e-10 1.52e-11 O.OOe+OO 6.61e-12 O.OOe+OO 4.58e-12 
I-135 3.26e+04 5.87e+04 5.20e+06 9.00e+04 O.OOe+OO 4.47e+04 O.OOe+OO 2.78e+04 
CS-134 6.79e+10 1.12e+11 O.OOe+OO 3.45e+10 1.24e+10 6.01e+08 O.OOe+OO 2.35e+10 
CS-136 3.04e+09 8.35e+09 O.OOe+OO 4.44e+09 6.63e+08 2.93e+08 O.OOe+OO 5.40e+09 
CS-137 9.67e+10 9.26e+10 O.OOe+OO 3.02e+10 1.09e+10 5.80e+08 O.OOe+OO 1.37e+10 
CS-138 1.30e-22 1.81e-22 O.OOe+OO 1.27e-22 1.37e-23 8.32e-23 O.OOe+OO 1.15e-22 
BA-139 2.49e-08 1. 33e-11 O.OOe+OO 1.16e-11 7.82e-12 1.44e-06 O.OOe+OO 7.22e-10 
BA-140 1.41e+07 1.23e+04 O.OOe+OO 4.01e+03 7.34e+03 7.12e+06 O.OOe+OO 8.21e+05 
BA-141 2.58e-46 1. 44e-4 9 O.OOe+OO 1.25e-49 8.49e-49 1.47e-46 O.OOe+OO 8.40e-48 
BA-142 1.80e-80 1.30e-83 O.OOe+OO 1.05e-83 7.62e-84 2.35e-82 O.OOe+OO 1.01e-81 
LA-140 2.33e+OO 8.15e-01 O.OOe+OO O.OOe+OO O.OOe+OO 2.27e+04 O.OOe+OO 2.75e-01 
LA-142 1.00e-11 3.19e-12 O.OOe+OO O.OOe+OO O.OOe+OO 6.32e-07 O.OOe+OO 9.98e-13 
CE-141 2.63e+03 1.31e+03 O.OOe+OO 5.74e+02 O.OOe+OO 1.63e+06 O.OOe+OO 1.94e+02 
CE-143 2.25e+01 1.22e+04 O.OOe+OO 5.12e+OO O.OOe+OO 1. 7 9e+05 O.OOe+OO 1.77e+OO 
CE-144 1.95e+05 6. 11e+04 O.OOe+OO 3.38e+04 O.OOe+OO 1.59e+07 O.OOe+OO 1.04e+04 
PR-143 8.62e+01 2.59e+01 O.OOe+OO 1.40e+01 O.OOe+OO 9.30e+04 O.OOe+OO 4.28e+OO 
PR-144 3.76e-54 1.16e-54 O.OOe+OO 6.16e-55 O.OOe+OO 2.51e-51 O.OOe+OO 1.89e-55 
ND-147 5.34e+01 4.32e+01 O.OOe+OO 2.37e+01 O.OOe+OO 6.85e+04 O.OOe+OO 3.35e+OO 
W-187 3.47e+03 2.06e+03 O.OOe+OO O.OOe+OO O.OOe+OO 2.89e+05 O.OOe+OO 9.23e+02 
NP-239 2.07e+OO 1.49e-01 O.OOe+OO 4.30e-01 O.OOe+OO 1.10e+04 O.OOe+OO 1.05e-01 
PU-239 6.37e+06 6.81e+05 O.OOe+OO 6.02e+05 O.OOe+OO 3.38e+05 O.OOe+OO 1.63e+05 
U-235 1.69e+09 O.OOe+OO O.OOe+OO 2. 77e+08 O.OOe+OO 3.96e+07 O.OOe+OO 1.02e+08 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 
CHILD 
Ground Plane Deposition (GPO) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

NA-24 1.20e+07 1.20e+07 1.20e+07 1.20e+07 1.20e+07 1.20e+07 1.39e+07 1.20e+07 
CR-51 4.66e+06 4.66e+06 4.66e+06 4.66e+06 4.66e+06 4.66e+06 5.51e+06 4.66e+06 
MN-54 1.39e+09 1.39e+09 1.39e+09 1.39e+09 1.39e+09 1.39e+09 1.63e+09 1.39e+09 
MN-56 9.04e+05 9.04e+05 9.04e+05 9.04e+05 9.04e+05 9.04e+05 1.07e+06 9.04e+05 
FE-59 2.72e+08 2.72e+08 2.72e+08 2.72e+08 2.72e+08 2.72e+08 3.20e+08 2.72e+08 
C0-58 3.79e+08 3.79e+08 3.79e+08 3.79e+08 3.79e+08 3.79e+08 4.43e+08 3.79e+08 
C0-60 2.15e+10 2.15e+10 2.15e+10 2.15e+10 2.15e+10 2.15e+10 2.53e+10 2.15e+10 
NI-65 2.97e+05 2.97e+05 2.97e+05 2.97e+05 2.97e+05 2.97e+05 3.45e+05 2.97e+05 
CU-64 6.07e+05 6.07e+05 6.07e+05 6.07e+05 6.07e+05 6.07e+05 6.88e+05 6.07e+05 
ZN-65 7.47e+08 7.47e+08 7.47e+08 7.47e+08 7.47e+08 7.47e+08 8.60e+08 7.47e+08 
ZN-69M 1.27e+06 1.27e+06 1.27e+06 1.27e+06 1.27e+06 1.27e+06 1.49e+06 1.27e+06 
BR-83 4.87e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03 7.08e+03 4.87e+03 
BR-84 2.03e+05 2.03e+05 2.03e+05 2.03e+05 2.03e+05 2.03e+05 2.36e+05 2.03e+05 
RB-86 8.99e+06 8.99e+06 8.99e+06 8.99e+06 8.99e+06 8.99e+06 1.03e+07 8.99e+06 
RB-88 3.31e+04 3.31e+04 3.31e+04 3.31e+04 3.31e+04 3.31e+04 3.78e+04 3.31e+04 
RB-89 1.21e+05 1.21e+05 1.21e+05 1.21e+05 1.21e+05 1.21e+05 1.45e+05 1.21e+05 
SR-89 2.16e+04 2.16e+04 2.16e+04 2.16e+04 2.16e+04 2.16e+04 2.51e+04 2.16e+04 
SR-91 2.15e+06 2.15e+06 2.15e+06 2.15e+06 2.15e+06 2.15e+06 2.51e+06 2.15e+06 
SR-92 7.77e+05 7.77e+05 7.77e+05 7.77e+05 7.77e+05 7.77e+05 8.63e+05 7.77e+05 
Y-90 4.49e+03 4.49e+03 4.49e+03 4.49e+03 4.49e+03 4.49e+03 5.31e+03 4.49e+03 
Y-91 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.21e+06 1.07e+06 
Y-91M 1.00e+05 1.00e+05 1.00e+05 1.00e+05 1.00e+05 1.00e+05 1.16e+05 1.00e+05 
Y-92 1.80e+05 1.80e+05 1.80e+05 1.80e+05 1.80e+05 1.80e+05 2.14e+05 1.80e+05 
Y-93 1.83e+05 1.83e+05 1.83e+05 1.83e+05 1.83e+05 1.83e+05 2.51e+05 1.83e+05 
ZR-95 2.45e+08 2.45e+08 2.45e+08 2.45e+08 2.45e+08 2.45e+08 2.84e+08 2.45e+08 
ZR-97 2.96e+06 2.96e+06 2.96e+06 2.96e+06 2.96e+06 2.96e+06 3.45e+06 2.96e+06 
NB-95 1.37e+08 1.37e+08 1.37e+08 1.37e+08 1.37e+08 1.37e+08 1.61e+08 1.37e+08 
M0-99 4.00e+06 4.00e+06 4.00e+06 4.00e+06 4.00e+06 4.00e+06 4.63e+06 4.00e+06 
TC-99M 1.84e+05 1.84e+05 1.84e+05 1.84e+05 1.84e+05 1.84e+05 2.11e+05 1.84e+05 
TC-101 2.04e+04 2.04e+04 2.04e+04 2.04e+04 2.04e+04 2.04e+04 2.26e+04 2.04e+04 
RU-103 1.08e+08 1.08e+08 1.08e+08 1.08e+08 1.08e+08 1.08e+08 1.26e+08 1.08e+08 
RU-105 6.37e+05 6.37e+05 6.37e+05 6.37e+05 6.37e+05 6.37e+05 7.21e+05 6.37e+05 
RU-106 4.22e+08 4.22e+08 4.22e+08 4.22e+08 4.22e+08 4.22e+08 5.07e+08 4.22e+08 
AG-110M 3.44e+09 3.44e+09 3.44e+09 3.44e+09 3.44e+09 3.44e+09 4.01e+09 3.44e+09 
TE-125M 1.55e+06 1.55e+06 1.55e+06 1.55e+06 1.55e+06 1.55e+06 2.13e+06 1.55e+06 
TE-127 2.98e+03 2.98e+03 2.98e+03 2.98e+03 2.98e+03 2.98e+03 3.28e+03 2.98e+03 
TE-127M 9.17e+04 9.17e+04 9.17e+04 9.17e+04 9.17e+04 9.17e+04 1.08e+05 9.17e+04 
TE-129 2.62e+04 2.62e+04 2.62e+04 2.62e+04 2.62e+04 2.62e+04 3.10e+04 2.62e+04 
TE-129M 1.98e+07 1.98e+07 1.98e+07 1.98e+07 1.98e+07 1.98e+07 2.31e+07 1.98e+07 

Page 27 of 44 



For Information Only

Attachment C 
ODCM-QA-004 
Revision 8 
Page 46 of64 

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: CHILD 
Pathway: Ground Plane Deposition (GPO) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

TE-131 2.92e+04 2.92e+04 2.92e+04 2.92e+04 2.92e+04 2.92e+04 3.45e+07 2.92e+04 
TE-131M 8.03e+06 8.03e+06 8.03e+06 8.03e+06 8.03e+06 8.03e+06 9.46e+06 8.03e+06 
TE-132 4.24e+06 4.24e+06 4.24e+06 4.24e+06 4.24e+06 4.24e+06 4.98e+06 4.24e+06 
I-130 5.51e+06 5.51e+06 5.51e+06 5.51e+06 5.51e+06 5.51e+06 6.69e+06 5.51e+06 
I-131 1. 72e+07 1. 72e+07 1. 72e+07 1. 72e+07 1. 72e+07 1. 72e+07 2.09e+07 1. 72e+07 
I-132 1.25e+06 1.25e+06 1.25e+06 1.25e+06 1.25e+06 1.25e+06 1.47e+06 1.25e+06 
I-133 2.45e+06 2.45e+06 2.45e+06 2.45e+06 2.45e+06 2.45e+06 2.98e+06 2.45e+06 
I-134 4.47e+05 4.47e+05 4.47e+05 4.47e+05 4.47e+05 4.47e+05 5.31e+05 4.47e+05 
I-135 2.53e+06 2.53e+06 2.53e+06 2.53e+06 2.53e+06 2.53e+06 2.95e+06 2.53e+06 
CS-134 6.86e+09 6.86e+09 6.86e+09 6.86e+09 6.86e+09 6.86e+09 8.00e+09 6.86e+09 
CS-136 1.51e+08 1.51e+08 1.51e+08 1.51e+08 1.51e+08 1.51e+08 1.71e+08 1.51e+08 
CS-137 1.03e+10 1.03e+10 1.03e+10 1.03e+10 1.03e+10 1.03e+10 1.20e+10 1.03e+10 
CS-138 3.59e+05 3.59e+05 3.59e+05 3.59e+05 3.59e+05 3.59e+05 4.10e+05 3.59e+05 
BA-139 1.06e+05 1.06e+05 1.06e+05 1.06e+05 1.06e+05 1.06e+05 1.19e+05 1.06e+05 
BA-140 2.05e+07 2.05e+07 2.05e+07 2.05e+07 2.05e+07 2.05e+07 2.35e+07 2.05e+07 
BA-141 4.17e+04 4.17e+04 4.17e+04 4.17e+04 4.17e+04 4.17e+04 4.75e+04 4.17e+04 
BA-142 4.49e+04 4.49e+04 4.49e+04 4.49e+04 4.49e+04 4.49e+04 5. 11e+04 4.49e+04 
LA-140 1.92e+07 1.92e+07 1.92e+07 1.92e+07 1.92e+07 1.92e+07 2.18e+07 1.92e+07 
LA-142 7.60e+05 7.60e+05 7.60e+05 7.60e+05 7.60e+05 7.60e+05 9.12e+05 7.60e+05 
CE-141 1.37e+07 1.37e+07 1.37e+07 1.37e+07 1.37e+07 1.37e+07 1.54e+07 1.37e+07 
CE-143 2.31e+06 2.31e+06 2.31e+06 2.31e+06 2.31e+06 2.31e+06 2.63e+06 2.31e+06 
CE-144 6.95e+07 6.95e+07 6.95e+07 6.95e+07 6.95e+07 6.95e+07 8.04e+07 6.95e+07 
PR-144 1.84e+03 1.84e+03 1.84e+03 1.84e+03 1.84e+03 1.84e+03 2. 11e+03 1.84e+03 
ND-147 8.39e+06 8.39e+06 8.39e+06 8.39e+06 8.39e+06 8.39e+06 1.01e+07 8.39e+06 
W-187 2.35e+06 2.35e+06 2.35e+06 2.35e+06 2.35e+06 2.35e+06 2.73e+06 2.35e+06 
NP-239 1.71e+06 1.71e+06 1.71e+06 1.71e+06 1.71e+06 1.71e+06 1.98e+06 1.71e+06 
PU-239 2.29e+06 2.29e+06 2.29e+06 2.29e+06 2.29e+06 2.29e+06 2.23e+07 2.29e+06 
U-235 9.28e+09 9.28e+09 9.28e+09 9.28e+09 9.28e+09 9.28e+09 1.16e+10 9.28e+09 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Airborne 
Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 
CHILD 
Inhalation (INHL) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 
C-14 
NA-24 
P-32 
CR-51 
MN-54 
MN-56 
FE-55 
FE-59 
C0-58 
C0-60 
NI-63 
NI-65 
CU-64 
ZN-65 
ZN-69 
ZN-69M 
BR-83 
BR-84 
BR-85 
RB-86 
RB-88 
RB-89 
SR-89 
SR-90 
SR-91 
SR-92 
Y-90 
Y-91 
Y-91M 
Y-92 
Y-93 
ZR-95 
ZR-97 
NB-95 
M0-99 
TC-99M 
TC-101 
RU-103 

O.OOe+OO 1.13e+03 1.13e+03 1.13e+03 1.13e+03 1.13e+03 O.OOe+OO 1.13e+03 
3.59e+04 6.73e+03 6.73e+03 6.73e+03 6.73e+03 6.73e+03 O.OOe+OO 6.73e+03 
1.61e+04 1.61e+04 1.61e+04 1.61e+04 1.61e+04 1.61e+04 O.OOe+OO 1.61e+04 
2.60e+06 1.14e+05 O.OOe+OO O.OOe+OO O.OOe+OO 4.22e+04 O.OOe+OO 9.88e+04 
O.OOe+OO O.OOe+OO 8.55e+01 2.43e+01 1.70e+04 1.08e+03 O.OOe+OO 1.54e+02 
O.OOe+OO 4.29e+04 O.OOe+OO 1.00e+04 1.58e+06 2.29e+04 O.OOe+OO 9.51e+03 
O.OOe+OO 1.66e+OO O.OOe+OO 1.67e+OO 1.31e+04 1.23e+05 O.OOe+OO 3.12e-01 
4.74e+04 2.52e+04 O.OOe+OO O.OOe+OO 1.11e+05 2.87e+03 O.OOe+OO 7.77e+03 
2.07e+04 3.35e+04 O.OOe+OO O.OOe+OO 1.27e+06 7.07e+04 O.OOe+OO 1.67e+04 
O.OOe+OO 1.77e+03 O.OOe+OO O.OOe+OO 1.11e+06 3.44e+04 O.OOe+OO 3.16e+03 
O.OOe+OO 1.31e+04 O.OOe+OO O.OOe+OO 7.07e+06 9.62e+04 O.OOe+OO 2.26e+04 
8.21e+05 4.63e+04 O.OOe+OO O.OOe+OO 2.75e+05 6.33e+03 O.OOe+OO 2.80e+04 
2.99e+OO 2.96e-01 O.OOe+OO O.OOe+OO 8.18e+03 8.40e+04 O.OOe+OO 1.64e-01 
O.OOe+OO 1.99e+OO O.OOe+OO 6.03e+OO 9.58e+03 3.67e+04 O.OOe+OO 1.07e+OO 
4.26e+04 1.13e+05 O.OOe+OO 7.14e+04 9.95e+05 1.63e+04 O.OOe+OO 7.03e+04 
6.70e-02 9.66e-02 O.OOe+OO 5.85e-02 1.42e+03 1.02e+04 O.OOe+OO 8.92e-03 
1.58e+01 2.69e+01 O.OOe+OO 1.56e+01 2.72e+04 1.00e+05 O.OOe+OO 3.18e+OO 
O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.74e+02 
O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.48e+02 
O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.53e+01 
O.OOe+OO 1.98e+05 O.OOe+OO O.OOe+OO O.OOe+OO 7.99e+03 O.OOe+OO 1.14e+05 
O.OOe+OO 5.62e+02 O.OOe+OO O.OOe+OO O.OOe+OO 1.72e+01 O.OOe+OO 3.66e+02 
O.OOe+OO 3.45e+02 O.OOe+OO O.OOe+OO O.OOe+OO 1.89e+OO O.OOe+OO 2.90e+02 
5.99e+05 O.OOe+OO O.OOe+OO O.OOe+OO 2.16e+06 1.67e+05 O.OOe+OO 1.72e+04 
1.01e+08 O.OOe+OO O.OOe+OO O.OOe+OO 1.48e+07 3.43e+05 O.OOe+OO 6.44e+06 
1.21e+02 O.OOe+OO O.OOe+OO O.OOe+OO 5.33e+04 1.74e+05 O.OOe+OO 4.59e+OO 
1.31e+01 O.OOe+OO O.OOe+OO O.OOe+OO 2.40e+04 2.42e+05 O.OOe+OO 5.25e-01 
4.11e+03 O.OOe+OO O.OOe+OO O.OOe+OO 2.62e+05 2.68e+05 O.OOe+OO 1.11e+02 
9.14e+05 O.OOe+OO O.OOe+OO O.OOe+OO 2.63e+06 1.84e+05 O.OOe+OO 2.44e+04 
5.07e-01 O.OOe+OO O.OOe+OO O.OOe+OO 2.81e+03 1.72e+03 O.OOe+OO 1.84e-02 
2.04e+01 O.OOe+OO O.OOe+OO O.OOe+OO 2.39e+04 2.39e+05 O.OOe+OO 5.81e-01 
1.87e+02 O.OOe+OO O.OOe+OO O.OOe+OO 7.44e+04 3.89e+05 O.OOe+OO 5.11e+OO 
1.90e+05 4.18e+04 O.OOe+OO 5.96e+04 2.23e+06 6.11e+04 O.OOe+OO 3.70e+04 
1.88e+02 2.72e+01 O.OOe+OO 3.89e+01 1.13e+05 3.51e+05 O.OOe+OO 1.60e+01 
2.35e+04 9.18e+03 O.OOe+OO 8.62e+03 6.14e+05 3.70e+04 O.OOe+OO 6.55e+03 
O.OOe+OO 1.72e+02 O.OOe+OO 3.92e+02 1.35e+05 1.27e+05 O.OOe+OO 4.25e+01 
1.78e-03 3.48e-03 O.OOe+OO 5.07e-02 9.51e+02 4.81e+03 O.OOe+OO 5.77e-02 
8.10e-05 8.51e-05 O.OOe+OO 1.45e-03 5.85e+02 1.63e+01 O.OOe+OO 1.08e-03 
2.79e+03 O.OOe+OO O.OOe+OO 7.03e+03 6.62e+05 4.48e+04 O.OOe+OO 1.07e+03 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 
CHILD AgeGroup: 

Pathway: Inhalation (INHL) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-105 
RU-106 
AG-llOM 
TE-125M 
TE-127 
TE-127M 
TE-129 
TE-129M 
TE-131 
TE-131M 
TE-132 

130 
I-131 
I-132 

133 
I-134 
I-135 
CS-134 
CS-136 
CS-137 
CS-138 
BA-139 
BA-140 
BA-141 
BA-142 
LA-140 
LA-142 
CE-141 
CE-143 
CE-144 
PR-143 
PR-144 
ND-147 
W-187 
NP-239 
PU-239 
U-235 

1.53e+OO O.OOe+OO O.OOe+OO 1.34e+OO 1.59e+04 9.95e+04 O.OOe+OO 5.55e-01 
1.36e+05 O.OOe+OO O.OOe+OO 1.84e+05 1.43e+07 4.29e+05 O.OOe+OO 1.69e+04 
1.69e+04 1.14e+04 O.OOe+OO 2.12e+04 5.48e+06 1.00e+05 O.OOe+OO 9.14e+03 
6.73e+03 2.33e+03 1.92e+03 O.OOe+OO 4.77e+05 3.38e+04 O.OOe+OO 9.14e+02 
2.77e+OO 9.51e-01 1.96e+OO 7.07e+OO 1.00e+04 5.62e+04 O.OOe+OO 6.11e-01 
2.49e+04 8.55e+03 6.07e+03 6.36e+04 1.48e+06 7.14e+04 O.OOe+OO 3.02e+03 
9.77e-02 3.50e-02 7.14e-02 2.57e-01 2.93e+03 2.55e+04 O.OOe+OO 2.38e-02 
1.92e+04 6.85e+03 6.33e+03 5.03e+04 1.76e+06 1.82e+05 O.OOe+OO 3.04e+03 
2.17e-02 8.44e-03 1.70e-02 5.88e-02 2.05e+03 1.33e+03 O.OOe+OO 6.59e-03 
1.34e+02 5.92e+01 9.77e+01 4.00e+02 2.06e+05 3.08e+05 O.OOe+OO 5.07e+01 
4.81e+02 2.72e+02 3.18e+02 1.77e+03 3.77e+05 1.38e+05 O.OOe+OO 2.63e+02 
8.18e+03 1.64e+04 1.85e+06 2.45e+04 O.OOe+OO 5.11e+03 O.OOe+OO 8.44e+03 
4.81e+04 4.81e+04 1.62e+07 7.88e+04 O.OOe+OO 2.84e+03 O.OOe+OO 2.73e+04 
2.12e+03 4.07e+03 1.94e+05 6.25e+03 O.OOe+OO 3.20e+03 O.OOe+OO 1.88e+03 
1.66e+04 2.03e+04 3.85e+06 3.38e+04 O.OOe+OO 5.48e+03 O.OOe+OO 7.70e+03 
1.17e+03 2.16e+03 5.07e+04 3.30e+03 O.OOe+OO 9.55e+02 O.OOe+OO 9.95e+02 
4.92e+03 8.73e+03 7.92e+05 1.34e+04 O.OOe+OO 4.44e+03 O.OOe+OO 4.14e+03 
6.51e+05 1.01e+06 O.OOe+OO 3.30e+05 1.21e+05 3.85e+03 O.OOe+OO 2.25e+05 
6.51e+04 1.71e+05 O.OOe+OO 9.55e+04 1.45e+04 4.18e+03 O.OOe+OO 1.16e+05 
9.07e+05 8.25e+05 O.OOe+OO 2.82e+05 1.04e+05 3.62e+03 O.OOe+OO 1.28e+05 
6.33e+02 8.40e+02 O.OOe+OO 6.22e+02 6.81e+01 2.70e+02 O.OOe+OO 5.55e+02 
1.84e+OO 9.84e-04 O.OOe+OO 8.62e-04 5.77e+03 5.77e+04 O.OOe+OO 5.37e-02 
7.40e+04 6.48e+01 O.OOe+OO 2.11e+01 1.74e+06 1.02e+05 O.OOe+OO 4.33e+03 
1.96e-01 1.09e-04 O.OOe+OO 9.47e-05 2.92e+03 2.75e+02 O.OOe+OO 6.36e-03 
5.00e-02 3.60e-05 O.OOe+OO 2.91e-05 1.64e+03 2.74e+OO O.OOe+OO 2.79e-03 
6.44e+02 2.25e+02 O.OOe+OO O.OOe+OO 1.83e+05 2.26e+05 O.OOe+OO 7.55e+01 
1.29e+OO 4.11e-01 O.OOe+OO O.OOe+OO 8.70e+03 7.59e+04 O.OOe+OO 1.29e-01 
3.92e+04 1.95e+04 O.OOe+OO 8.55e+03 5.44e+05 5.66e+04 O.OOe+OO 2.90e+03 
3.66e+02 1.99e+02 O.OOe+OO 8.36e+01 1.15e+05 1.27e+05 O.OOe+OO 2.88e+01 
6.77e+06 2.12e+06 O.OOe+OO 1.17e+06 1.20e+07 3.89e+05 O.OOe+OO 3.62e+05 
1.85e+04 5.55e+03 O.OOe+OO 3.00e+03 4.33e+05 9.73e+04 O.OOe+OO 9.14e+02 
5.96e-02 1.85e-02 O.OOe+OO 9.77e-03 1.57e+03 1.97e+02 O.OOe+OO 3.00e-03 
1.08e+04 8.73e+03 O.OOe+OO 4.81e+03 3.28e+05 8.21e+04 O.OOe+OO 6.81e+02 
1.63e+01 9.66e+OO O.OOe+OO O.OOe+OO 4.11e+04 9.10e+04 O.OOe+OO 4.33e+OO 
4.66e+02 3.01e+02 O.OOe+OO 9.73e+01 5.81e+04 6.40e+04 O.OOe+OO 2.35e+01 
1.03e+10 6.22e+09 O.OOe+OO 1.77e+09 2.12e+09 1.57e+05 O.OOe+OO 4.74e+08 
1.58e+08 O.OOe+OO O.OOe+OO 2.59e+07 6.03e+08 1.84e+05 O.OOe+OO 9.58e+06 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: CHILD 
Pathway: Grs/Cow/Meat (CMEAT) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 2.34e+02 2.34e+02 2.34e+02 2.34e+02 2.34e+02 O.OOe+OO 2.34e+02 
C-14 3.83e+08 7.67e+07 7.67e+07 7.67e+07 7.67e+07 7.67e+07 O.OOe+OO 7.67e+07 
NA-24 1. 78e-03 1. 78e-03 1. 78e-03 1. 78e-03 1. 78e-03 1. 78e-03 O.OOe+OO 1. 78e-03 
P-32 1.15e+09 3.48e+08 O.OOe+OO O.OOe+OO O.OOe+OO 2.05e+08 O.OOe+OO 2.86e+08 
CR-51 O.OOe+OO O.OOe+OO 4.88e+03 1.33e+03 8.91e+03 4.66e+05 O.OOe+OO 8.80e+03 
MN-54 O.OOe+OO 8.01e+06 O.OOe+OO 2.25e+06 O.OOe+OO 6.72e+06 O.OOe+OO 2.13e+06 
MN-56 O.OOe+OO 1.96e-53 O.OOe+OO 2.37e-53 O.OOe+OO 2.84e-51 O.OOe+OO 4.42e-54 
FE-55 4.57e+08 2.43e+08 O.OOe+OO O.OOe+OO 1.37e+08 4.49e+07 O.OOe+OO 7.51e+07 
FE-59 3.77e+08 6.09e+08 O.OOe+OO O.OOe+OO 1.77e+08 6.34e+08 O.OOe+OO 3.04e+08 
C0-58 O.OOe+OO 1.64e+07 O.OOe+OO O.OOe+OO O.OOe+OO 9.58e+07 O.OOe+OO 5.03e+07 
C0-60 O.OOe+OO 6.93e+07 O.OOe+OO O.OOe+OO O.OOe+OO 3.84e+08 O.OOe+OO 2.04e+08 
NI-63 2.91e+10 1.56e+09 O.OOe+OO O.OOe+OO O.OOe+OO 1.05e+08 O.OOe+OO 9.91e+08 
NI-65 4.22e-52 3.97e-53 O.OOe+OO O.OOe+OO O.OOe+OO 4.86e-51 O.OOe+OO 2.32e-53 
CU-64 O.OOe+OO 3.08e-07 O.OOe+OO 7.45e-07 O.OOe+OO 1.45e-05 O.OOe+OO 1.86e-07 
ZN-65 3.76e+08 1.00e+09 O.OOe+OO 6.30e+08 O.OOe+OO 1. 7 6e+08 O.OOe+OO 6.22e+08 
ZN-69M 2.72e-05 4.63e-05 O.OOe+OO 2.69e-05 O.OOe+OO 1.51e-03 O.OOe+OO 5.47e-06 
RB-86 O.OOe+OO 5.77e+08 O.OOe+OO O.OOe+OO O.OOe+OO 3. 71e+07 O.OOe+OO 3.55e+08 
SR-89 4.82e+08 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.87e+07 O.OOe+OO 1.38e+07 
SR-90 1.04e+10 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.40e+08 O.OOe+OO 2.64e+09 
SR-91 2.52e-10 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.55e-10 O.OOe+OO 9.49e-12 
SR-92 2.18e-49 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.13e-48 O.OOe+OO 8.75e-51 
Y-90 1.73e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.92e+05 O.OOe+OO 4.62e+OO 
Y-91 1.80e+06 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.40e+08 O.OOe+OO 4.82e+04 
Y-92 2.74e-39 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 7.92e-35 O.OOe+OO 7.84e-41 
Y-93 7.78e-12 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.16e-07 O.OOe+OO 2.14e-13 
ZR-95 2.66e+06 5.86e+05 O.OOe+OO 8.38e+05 O.OOe+OO 6 .11e+08 O.OOe+OO 5.21e+05 
ZR-97 3.29e-05 4.76e-06 O.OOe+OO 6.83e-06 O.OOe+OO 7.21e-01 O.OOe+OO 2.81e-06 
NB-95 3.10e+06 1.21e+06 O.OOe+OO 1.13e+06 O.OOe+OO 2.23e+09 O.OOe+OO 8.62e+05 
M0-99 O.OOe+OO 1.16e+05 O.OOe+OO 2.47e+05 O.OOe+OO 9.58e+04 O.OOe+OO 2.87e+04 
TC-99M 6.69e-21 1.31e-20 O.OOe+OO 1. 90e-19 6.66e-21 7.46e-18 O.OOe+OO 2.17e-19 
RU-103 1.55e+08 O.OOe+OO O.OOe+OO 3.90e+08 O.OOe+OO 4.01e+09 O.OOe+OO 5. 96e+07 
RU-105 9.99e-28 O.OOe+OO O.OOe+OO 8.78e-27 O.OOe+OO 6.52e-25 O.OOe+OO 3.63e-28 
RU-106 4.44e+09 O.OOe+OO O.OOe+OO 5.99e+09 O.OOe+OO 6.90e+10 O.OOe+OO 5.54e+08 
AG-llOM 8.39e+06 5.67e+06 O.OOe+OO 1.06e+07 O.OOe+OO 6.74e+08 O.OOe+OO 4.53e+06 
TE-125M 5.69e+08 1.54e+08 1.60e+08 O.OOe+OO O.OOe+OO 5.49e+08 O.OOe+OO 7.59e+07 
TE-127 3.56e-10 9.59e-11 2.46e-10 1.01e-09 O.OOe+OO 1.39e-08 O.OOe+OO 7. 63e-11 
TE-127M 1.78e+09 4.78e+08 4.24e+08 5.06e+09 O.OOe+OO 1.44e+09 O.OOe+OO 2 .11e+08 
TE-129M 1.79e+09 5.00e+08 5.78e+08 5.26e+09 O.OOe+OO 2.19e+09 O.OOe+OO 2.78e+08 
TE-131M 7. 11e+02 2.46e+02 5.05e+02 2.38e+03 O.OOe+OO 9.97e+03 O.OOe+OO 2.62e+02 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: CHILD 
Pathway: Grs/Cow/Meat (CMEAT) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

TE-132 2.13e+06 9.44e+05 1.38e+06 8.77e+06 O.OOe+OO 9.50e+06 O.OOe+OO 1.14e+06 
130 1.58e-06 3.18e-06 3.51e-04 4.76e-06 O.OOe+OO 1.49e-06 O.OOe+OO 1. 64e-06 

I-131 8.30e+06 8.34e+06 2.76e+09 1.37e+07 O.OOe+OO 7.43e+05 O.OOe+OO 4.74e+06 
I-132 6.24e-59 1.15e-58 5.32e-57 1. 7 5e-58 O.OOe+OO 1.35e-58 O.OOe+OO 5.27e-59 
I-133 2.90e-01 3.59e-01 6.66e+01 5.98e-01 O.OOe+OO 1.45e-01 O.OOe+OO 1.36e-01 
I-135 3.49e-17 6.29e-17 5.57e-15 9.64e-17 O.OOe+OO 4.79e-17 O.OOe+OO 2.97e-17 
CS-134 9.22e+08 1.51e+09 O.OOe+OO 4.69e+08 1.68e+08 8.16e+06 O.OOe+OO 3.19e+08 
CS-136 1.62e+07 4.47e+07 O.OOe+OO 2.38e+07 3.55e+06 1.57e+06 O.OOe+OO 2.89e+07 
CS-137 1.33e+09 1.28e+09 O.OOe+OO 4.16e+08 1.50e+08 7.99e+06 O.OOe+OO 1.88e+08 
BA-140 4.39e+07 3.85e+04 O.OOe+OO 1.25e+04 2.29e+04 2.22e+07 O.OOe+OO 2.56e+06 
LA-140 5.65e-02 1.98e-02 O.OOe+OO O.OOe+OO O.OOe+OO 5.51e+02 O.OOe+OO 6.66e-03 
LA-142 7.00e-92 2.23e-92 O.OOe+OO O.OOe+OO O.OOe+OO 4.42e-87 O.OOe+OO 6.99e-93 
CE-141 2.22e+04 1. 11e+04 O.OOe+OO 4.86e+03 O.OOe+OO 1.38e+07 O.OOe+OO 1.65e+03 
CE-143 3.21e-02 1. 7 4e+01 O.OOe+OO 7.31e-03 O.OOe+OO 2.55e+02 O.OOe+OO 2.52e-03 
CE-144 2.32e+06 7.26e+05 O.OOe+OO 4.02e+05 O.OOe+OO 1.89e+08 O.OOe+OO 1.24e+05 
PR-143 3.34e+04 1.00e+04 O.OOe+OO 5.44e+03 O.OOe+OO 3.61e+07 O.OOe+OO 1.66e+03 
ND-147 1.17e+04 9.48e+03 O.OOe+OO 5.20e+03 O.OOe+OO 1.50e+07 O.OOe+OO 7.34e+02 
W-187 3.27e-02 1.94e-02 O.OOe+OO O.OOe+OO O.OOe+OO 2.72e+OO O.OOe+OO 8.69e-03 
NP-239 4.30e-01 3.08e-02 O.OOe+OO 8.92e-02 O.OOe+OO 2.28e+03 O.OOe+OO 2.17e-02 
PU-239 1.85e+07 1.98e+06 O.OOe+OO 1.75e+06 O.OOe+OO 9.80e+05 O.OOe+OO 4.74e+05 
U-235 1.19e+09 O.OOe+OO O.OOe+OO 1.95e+08 O.OOe+OO 2.79e+07 O.OOe+OO 7.19e+07 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: CHILD 
Pathway: Grs/Cow/Milk (CMILK) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 1. 57e+03 1.57e+03 1.57e+03 1.57e+03 1.57e+03 O.OOe+OO 1.57e+03 
C-14 1.20e+09 2.39e+08 2.39e+08 2.39e+08 2.39e+08 2.39e+08 O.OOe+OO 2.39e+08 
NA-24 8.88e+06 8.88e+06 8.88e+06 8.88e+06 8.88e+06 8.88e+06 O.OOe+OO 8.88e+06 
P-32 1.21e+10 3.64e+09 O.OOe+OO O.OOe+OO O.OOe+OO 2.15e+09 O.OOe+OO 3.00e+09 
CR-51 O.OOe+OO O.OOe+OO 5.65e+04 1.54e+04 1.03e+05 5.40e+06 O.OOe+OO 1.02e+05 
MN-54 O.OOe+OO 2.10e+07 O.OOe+OO 5.88e+06 O.OOe+OO 1. 7 6e+07 O.OOe+OO 5.59e+06 
MN-56 O.OOe+OO 1.31e-02 O.OOe+OO 1.58e-02 O.OOe+OO 1.89e+OO O.OOe+OO 2.95e-03 
FE-55 1.12e+08 5.93e+07 O.OOe+OO O.OOe+OO 3.35e+07 1.10e+07 O.OOe+OO 1.84e+07 
FE-59 1.20e+08 1.95e+08 O.OOe+OO O.OOe+OO 5.64e+07 2.03e+08 O.OOe+OO 9.69e+07 
C0-58 O.OOe+OO 1.21e+07 O.OOe+OO O.OOe+OO O.OOe+OO 7.07e+07 O.OOe+OO 3.71e+07 
C0-60 O.OOe+OO 4.32e+07 O.OOe+OO O.OOe+OO O.OOe+OO 2.39e+08 O.OOe+OO 1.27e+08 
NI-63 2.97e+10 1.59e+09 O.OOe+OO O.OOe+OO O.OOe+OO 1.07e+08 O.OOe+OO 1.01e+09 
NI-65 1.69e+OO 1.59e-01 O.OOe+OO O.OOe+OO O.OOe+OO 1.94e+01 O.OOe+OO 9.27e-02 
CU-64 O.OOe+OO 7.49e+04 O.OOe+OO 1.81e+05 O.OOe+OO 3.52e+06 O.OOe+OO 4.53e+04 
ZN-65 4.13e+09 1.10e+10 O.OOe+OO 6.94e+09 O.OOe+OO 1.93e+09 O.OOe+OO 6.85e+09 
ZN-69 9.95e-12 1. 44e-11 O.OOe+OO 8.72e-12 O.OOe+OO 9.06e-10 O.OOe+OO 1.33e-12 
ZN-69M 7.99e+05 1.36e+06 O.OOe+OO 7.91e+05 O.OOe+OO 4.44e+07 O.OOe+OO 1.61e+05 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.49e-01 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 7.09e-23 
RB-86 O.OOe+OO 8.77e+09 O.OOe+OO O.OOe+OO O.OOe+OO 5.64e+08 O.OOe+OO 5.39e+09 
RB-88 O.OOe+OO 8.34e-45 O.OOe+OO O.OOe+OO O.OOe+OO 4.09e-46 O.OOe+OO 5.79e-45 
RB-89 O.OOe+OO 2.05e-53 O.OOe+OO O.OOe+OO O.OOe+OO 1. 7 9e-55 O.OOe+OO 1.83e-53 
SR-89 6.62e+09 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.56e+08 O.OOe+OO 1.89e+08 
SR-90 1.12e+ll O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.51e+09 O.OOe+OO 2.83e+10 
SR-91 1.31e+05 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.89e+05 O.OOe+OO 4.95e+03 
SR-92 2.22e+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.20e+01 O.OOe+OO 8.90e-02 
Y-90 3.23e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 9.18e+05 O.OOe+OO 8.63e+OO 
Y-91 3.90e+04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.20e+06 O.OOe+OO 1.04e+03 
Y-91M 2.83e-19 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.54e-16 O.OOe+OO 1.03e-20 
Y-92 2.56e-04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 7.41e+OO O.OOe+OO 7.34e-06 
Y-93 1.02e+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.52e+04 O.OOe+OO 2.79e-02 
ZR-95 3.83e+03 8.42e+02 O.OOe+OO 1.21e+03 O.OOe+OO 8.79e+05 O.OOe+OO 7.50e+02 
ZR-97 1.92e+OO 2.78e-01 O.OOe+OO 3.99e-01 O.OOe+OO 4.21e+04 O.OOe+OO 1.64e-01 
NB-95 3.18e+05 1.24e+05 O.OOe+OO 1.16e+05 O.OOe+OO 2.29e+08 O.OOe+OO 8.85e+04 
M0-99 O.OOe+OO 8.14e+07 O.OOe+OO 1.74e+08 O.OOe+OO 6.74e+07 O.OOe+OO 2.02e+07 
TC-99M 1.33e+01 2.61e+01 O.OOe+OO 3.79e+02 1.33e+01 1. 4 9e+04 O.OOe+OO 4.33e+02 
TC-101 1.41e-59 1.48e-59 O.OOe+OO 2.52e-58 7.80e-60 4.69e-59 O.OOe+OO 1.87e-58 
RU-103 4.28e+03 O.OOe+OO O.OOe+OO 1.08e+04 O.OOe+OO 1. lle+05 O.OOe+OO 1.65e+03 
RU-105 3.86e-03 O.OOe+OO O.OOe+OO 3.39e-02 O.OOe+OO 2.52e+OO O.OOe+OO 1.40e-03 

Page 33 of 44 



For Information Only

Attachment C 
ODCM-QA-004 
Revision 8 
Page 52 of64 

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: CHILD 
Pathway: Grs/Cow/Milk (CMILK) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-106 9.24e+04 O.OOe+OO O.OOe+OO 1.25e+05 O.OOe+OO 1.44e+06 O.OOe+OO 1.15e+04 
AG-llOM 2.09e+08 1.41e+08 O.OOe+OO 2.63e+08 O.OOe+OO 1.68e+10 O.OOe+OO 1.13e+08 
TE-125M 7.38e+07 2.00e+07 2.07e+07 O.OOe+OO O.OOe+OO 7.12e+07 O.OOe+OO 9.84e+06 
TE-127 2.99e+03 8.07e+02 2.07e+03 8.51e+03 O.OOe+OO 1.17e+05 O.OOe+OO 6.41e+02 
TE-127M 2.08e+08 5.60e+07 4.97e+07 5.93e+08 O.OOe+OO 1.69e+08 O.OOe+OO 2.47e+07 
TE-129 1.33e-09 3. 72e-10 9.52e-10 3.90e-09 O.OOe+OO 8.31e-08 O.OOe+OO 3.17e-10 
TE-129M 2. 71e+08 7.58e+07 8.75e+07 7.97e+08 O.OOe+OO 3.31e+08 O.OOe+OO 4.21e+07 
TE-131 1.80e-32 5.50e-33 1.38e-32 5.45e-32 O.OOe+OO 9.47e-32 O.OOe+OO 5.37e-33 
TE-131M 1.60e+06 5.54e+05 1.14e+06 5.36e+06 O.OOe+OO 2.25e+07 O.OOe+OO 5.90e+05 
TE-132 1.03e+07 4.54e+06 6.61e+06 4.21e+07 O.OOe+OO 4.57e+07 O.OOe+OO 5.48e+06 

130 8.67e+05 1.75e+06 1.93e+08 2.62e+06 O.OOe+OO 8.19e+05 O.OOe+OO 9.03e+05 
I-131 6.52e+08 6.56e+08 2.17e+11 1.08e+09 O.OOe+OO 5.84e+07 O.OOe+OO 3.73e+08 
I-132 3.51e-01 6.46e-01 3.00e+01 9.89e-01 O.OOe+OO 7.60e-01 O.OOe+OO 2.97e-01 

133 8.61e+06 1.06e+07 1.98e+09 1. 77e+07 O.OOe+OO 4.29e+06 O.OOe+OO 4.03e+06 
I-134 4.47e-12 8.30e-12 1.91e-10 1.27e-11 O.OOe+OO 5.50e-12 O.OOe+OO 3.82e-12 
I-135 2.72e+04 4.89e+04 4.33e+06 7.50e+04 O.OOe+OO 3.73e+04 O.OOe+OO 2.32e+04 
CS-134 2.26e+10 3. 72e+10 O.OOe+OO 1.15e+10 4.13e+09 2.00e+08 O.OOe+OO 7.84e+09 
CS-136 1.01e+09 2.78e+09 O.OOe+OO 1. 48e+09 2.21e+08 9.77e+07 O.OOe+OO 1.80e+09 
CS-137 3.22e+10 3.09e+10 O.OOe+OO 1.01e+10 3.62e+09 1.93e+08 O.OOe+OO 4.56e+09 
CS-138 4.33e-23 6.02e-23 O.OOe+OO 4.23e-23 4.56e-24 2.77e-23 O.OOe+OO 3.82e-23 
BA-139 2.08e-07 1.11e-10 O.OOe+OO 9. 68e-11 6. 52 e-ll 1.20e-05 O.OOe+OO 6.02e-09 
BA-140 1.17e+08 1.03e+05 O.OOe+OO 3.34e+04 6.12e+04 5.94e+07 O.OOe+OO 6.84e+06 
BA-141 2.15e-45 1.20e-48 O.OOe+OO 1. 04e-48 7.07e-48 1.22e-45 O.OOe+OO 7.00e-47 
BA-142 1.50e-79 1.08e-82 O.OOe+OO 8.73e-83 6.35e-83 1. 96e-81 O.OOe+OO 8.37e-81 
LA-140 1.94e+01 6.79e+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.89e+05 O.OOe+OO 2.29e+OO 
LA-142 8.33e-11 2.66e-11 O.OOe+OO O.OOe+OO O.OOe+OO 5.27e-06 O.OOe+OO 8.32e-12 
CE-141 2.19e+04 1.09e+04 O.OOe+OO 4.78e+03 O.OOe+OO 1.36e+07 O.OOe+OO 1.62e+03 
CE-143 1.88e+02 1.02e+05 O.OOe+OO 4.27e+01 O.OOe+OO 1.49e+06 O.OOe+OO 1.47e+01 
CE-144 1.62e+06 5.09e+05 O.OOe+OO 2.82e+05 O.OOe+OO 1.33e+08 O.OOe+OO 8.66e+04 
PR-143 7.18e+02 2.16e+02 O.OOe+OO 1.17e+02 O.OOe+OO 7.75e+05 O.OOe+OO 3.56e+01 
PR-144 3. 14e-53 9.70e-54 O.OOe+OO 5. 13e-54 O.OOe+OO 2.09e-50 O.OOe+OO 1.58e-54 
ND-147 4.45e+02 3.60e+02 O.OOe+OO 1.98e+02 O.OOe+OO 5.71e+05 O.OOe+OO 2.79e+01 
W-187 2.89e+04 1. 71e+04 O.OOe+OO O.OOe+OO O.OOe+OO 2.41e+06 O.OOe+OO 7.69e+03 
NP-239 1.73e+01 1.24e+OO O.OOe+OO 3.59e+OO O.OOe+OO 9.18e+04 O.OOe+OO 8.72e-01 
PU-239 5.31e+07 5.68e+06 O.OOe+OO 5.02e+06 O.OOe+OO 2.82e+06 O.OOe+OO 1.36e+06 
U-235 1.41e+10 O.OOe+OO O.OOe+OO 2.31e+09 O.OOe+OO 3.30e+08 O.OOe+OO 8.52e+08 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: CHILD 
Pathway: Vegetation (VEG) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 4.01e+03 4.01e+03 4.01e+03 4.01e+03 4.01e+03 O.OOe+OO 4.01e+03 
C-14 8.89e+08 1.78e+08 1.78e+08 1.78e+08 1.78e+08 1.78e+08 O.OOe+OO 1.78e+08 
NA-24 3.71e+05 3.71e+05 3.71e+05 3.71e+05 3.71e+05 3.71e+05 O.OOe+OO 3.71e+05 
P-32 5.23e+08 1.58e+08 O.OOe+OO O.OOe+OO O.OOe+OO 9.31e+07 O.OOe+OO 1.30e+08 
CR-51 O.OOe+OO O.OOe+OO 6.50e+04 1.78e+04 1.19e+05 6.21e+06 O.OOe+OO 1.17e+05 
MN-54 O.OOe+OO 6.65e+08 O.OOe+OO 1.86e+08 O.OOe+OO 5.58e+08 O.OOe+OO 1.77e+08 
MN-56 O.OOe+OO 1.82e+01 O.OOe+OO 2.21e+01 O.OOe+OO 2.64e+03 O.OOe+OO 4.12e+OO 
FE-55 8.01e+08 4.25e+08 O.OOe+OO O.OOe+OO 2.40e+08 7.87e+07 O.OOe+OO 1.32e+08 
FE-59 3.97e+08 6.43e+08 O.OOe+OO O.OOe+OO 1.86e+08 6.70e+08 O.OOe+OO 3.20e+08 
C0-58 O.OOe+OO 6.44e+07 O.OOe+OO O.OOe+OO O.OOe+OO 3.76e+08 O.OOe+OO 1.97e+08 
C0-60 O.OOe+OO 3.78e+08 O.OOe+OO O.OOe+OO O.OOe+OO 2.10e+09 O.OOe+OO 1.12e+09 
NI-63 3.95e+10 2.11e+09 O.OOe+OO O.OOe+OO O.OOe+OO 1.42e+08 O.OOe+OO 1.34e+09 
NI-65 1.02e+02 9.61e+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.18e+03 O.OOe+OO 5.61e+OO 
CU-64 O.OOe+OO 1.09e+04 O.OOe+OO 2.64e+04 O.OOe+OO 5.13e+05 O.OOe+OO 6.60e+03 
ZN-65 8.13e+08 2.17e+09 O.OOe+OO 1.36e+09 O.OOe+OO 3.80e+08 O.OOe+OO 1.35e+09 
ZN-69 8.77e-06 1.27e-05 O.OOe+OO 7.69e-06 O.OOe+OO 7.99e-04 O.OOe+OO 1.17e-06 
ZN-69M 3.79e+04 6.45e+04 O.OOe+OO 3.75e+04 O.OOe+OO 2.10e+06 O.OOe+OO 7.62e+03 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.21e+OO 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3. 33e-11 
RB-86 O.OOe+OO 4.52e+08 O.OOe+OO O.OOe+OO O.OOe+OO 2.91e+07 O.OOe+OO 2.78e+08 
RB-88 O.OOe+OO 3.41e-22 O.OOe+OO O.OOe+OO O.OOe+OO 1.67e-23 O.OOe+OO 2.37e-22 
RB-89 O.OOe+OO 1.23e-26 O.OOe+OO O.OOe+OO O.OOe+OO 1.07e-28 O.OOe+OO 1.09e-26 
SR-89 3.60e+10 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.39e+09 O.OOe+OO 1.03e+09 
SR-90 1.24e+12 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.68e+10 O.OOe+OO 3 .15e+ll 
SR-91 5.20e+05 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.15e+06 O.OOe+OO 1.96e+04 
SR-92 7.09e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.34e+04 O.OOe+OO 2.84e+01 
Y-90 2.31e+04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.56e+07 O.OOe+OO 6.17e+02 
Y-91 1.86e+07 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.48e+09 O.OOe+OO 4.99e+05 
Y-91M 8.15e-09 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.60e-05 O.OOe+OO 2.97e-10 
Y-92 1.55e+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.48e+04 O.OOe+OO 4.44e-02 
Y-93 2.91e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.34e+06 O.OOe+OO 7.99e+OO 
ZR-95 3.86e+06 8.48e+05 O.OOe+OO 1.21e+06 O.OOe+OO 8.84e+08 O.OOe+OO 7.55e+05 
ZR-97 5.68e+02 8.20e+01 O.OOe+OO 1.18e+02 O.OOe+OO 1.24e+07 O.OOe+OO 4.84e+01 
NB-95 4.10e+05 1.60e+05 O.OOe+OO 1.50e+05 O.OOe+OO 2.95e+08 O.OOe+OO 1.14e+05 
M0-99 O.OOe+OO 7.70e+06 O.OOe+OO 1.65e+07 O.OOe+OO 6.37e+06 O.OOe+OO 1.91e+06 
TC-99M 4.65e+OO 9 .13e+OO O.OOe+OO 1.33e+02 4.63e+OO 5.19e+03 O.OOe+OO 1.51e+02 
TC-101 1.03e-30 1.08e-30 O.OOe+OO 1. 84e-2 9 5.70e-31 3.43e-30 O.OOe+OO 1. 37e-2 9 
RU-103 1.53e+07 O.OOe+OO O.OOe+OO 3.86e+07 O.OOe+OO 3. 96e+08 O.OOe+OO 5.89e+06 
RU-105 9.01e+01 O.OOe+OO O.OOe+OO 7.92e+02 O.OOe+OO 5.88e+04 O.OOe+OO 3.27e+01 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: CHILD 
Pathway: Vegetation (VEG) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-106 7.45e+08 O.OOe+OO O.OOe+OO 1.01e+09 O.OOe+OO 1.16e+10 O.OOe+OO 9.30e+07 
AG-llOM 3.21e+07 2.17e+07 O.OOe+OO 4.04e+07 O.OOe+OO 2.58e+09 O.OOe+OO 1.73e+07 
TE-125M 3.50e+08 9.50e+07 9.84e+07 O.OOe+OO O.OOe+OO 3.38e+08 O.OOe+OO 4.67e+07 
TE-127 9.77e+03 2.64e+03 6.76e+03 2.78e+04 O.OOe+OO 3.82e+05 O.OOe+OO 2.10e+03 
TE-127M 1.32e+09 3.56e+08 3.16e+08 3.77e+09 O.OOe+OO 1.07e+09 O.OOe+OO 1.57e+08 
TE-129 1.24e-03 3.46e-04 8.85e-04 3.63e-03 O.OOe+OO 7. 72e-02 O.OOe+OO 2.95e-04 
TE-129M 8.41e+08 2.35e+08 2. 71e+08 2.47e+09 O.OOe+OO 1.03e+09 O.OOe+OO 1.31e+08 
TE-131 2.15e-15 6.57e-16 1.65e-15 6.51e-15 O.OOe+OO 1.13e-14 O.OOe+OO 6.41e-16 
TE-131M 1.54e+06 5.32e+05 1.09e+06 5.15e+06 O.OOe+OO 2.16e+07 O.OOe+OO 5.66e+05 
TE-132 7.00e+06 3.10e+06 4.51e+06 2.88e+07 O.OOe+OO 3.12e+07 O.OOe+OO 3.74e+06 

130 3.06e+05 6.18e+05 6.81e+07 9.24e+05 O.OOe+OO 2.89e+05 O.OOe+OO 3.19e+05 
I-131 7.14e+07 7.19e+07 2.38e+10 1.18e+08 O.OOe+OO 6.40e+06 O.OOe+OO 4.08e+07 
I-132 4.46e+01 8.20e+01 3.81e+03 1.26e+02 O.OOe+OO 9.66e+01 O.OOe+OO 3.77e+01 

133 1.76e+06 2.18e+06 4.04e+08 3.63e+06 O.OOe+OO 8. 77e+05 O.OOe+OO 8.24e+05 
I-134 7 .13e-05 1.32e-04 3.05e-03 2.02e-04 O.OOe+OO 8.78e-05 O.OOe+OO 6.09e-05 
I-135 3.09e+04 5.57e+04 4.93e+06 8.54e+04 O.OOe+OO 4.24e+04 O.OOe+OO 2.63e+04 
CS-134 1.60e+10 2.63e+10 O.OOe+OO 8.15e+09 2.93e+09 1.42e+08 O.OOe+OO 5.55e+09 
CS-136 8.24e+07 2.26e+08 O.OOe+OO 1.21e+08 1.80e+07 7.96e+06 O.OOe+OO 1.47e+08 
CS-137 2.39e+10 2.29e+10 O.OOe+OO 7.46e+09 2.69e+09 1.43e+08 O.OOe+OO 3.38e+09 
CS-138 5. 73e-11 7. 97e-11 O.OOe+OO 5. 60e-11 6.03e-12 3.67e-11 O.OOe+OO 5.05e-11 
BA-139 4.70e-02 2.51e-05 O.OOe+OO 2.19e-05 1.47e-05 2.71e+OO O.OOe+OO 1.36e-03 
BA-140 2.77e+08 2.42e+05 O.OOe+OO 7.89e+04 1.44e+05 1.40e+08 O.OOe+OO 1.61e+07 
BA-141 1. 56e-21 8.74e-25 O.OOe+OO 7.56e-25 5.14e-24 8.90e-22 O.OOe+OO 5.08e-23 
BA-142 6.60e-39 4.75e-42 O.OOe+OO 3.84e-42 2.79e-42 8.60e-41 O.OOe+OO 3.68e-40 
LA-140 3.24e+03 1.13e+03 O.OOe+OO O.OOe+OO O.OOe+OO 3.16e+07 O.OOe+OO 3.82e+02 
LA-142 3.21e-04 1.02e-04 O.OOe+OO O.OOe+OO O.OOe+OO 2.03e+01 O.OOe+OO 3.20e-05 
CE-141 6.56e+05 3.27e+05 O.OOe+OO 1.43e+05 O.OOe+OO 4.08e+08 O.OOe+OO 4.86e+04 
CE-143 1. 71e+03 9.29e+05 O.OOe+OO 3.90e+02 O.OOe+OO 1.36e+07 O.OOe+OO 1.35e+02 
CE-144 1.27e+08 3.98e+07 O.OOe+OO 2.21e+07 O.OOe+OO 1.04e+10 O.OOe+OO 6.78e+06 
PR-143 1. 4 6e+05 4.37e+04 O.OOe+OO 2.37e+04 O.OOe+OO 1.57e+08 O.OOe+OO 7.22e+03 
PR-144 4.17e-26 1.29e-26 O.OOe+OO 6.81e-27 O.OOe+OO 2.77e-23 O.OOe+OO 2.10e-27 
ND-147 7.14e+04 5.79e+04 O.OOe+OO 3.17e+04 O.OOe+OO 9.16e+07 O.OOe+OO 4.48e+03 
W-187 6.42e+04 3.80e+04 O.OOe+OO O.OOe+OO O.OOe+OO 5.34e+06 O.OOe+OO 1. 71e+04 
NP-239 2.56e+03 1.84e+02 O.OOe+OO 5.31e+02 O.OOe+OO 1.36e+07 O.OOe+OO 1.29e+02 
PU-239 9.48e+10 1.01e+10 O.OOe+OO 8.97e+09 O.OOe+OO 5.04e+09 O.OOe+OO 2.43e+09 
U-235 2. 51e+11 O.OOe+OO O.OOe+OO 4.12e+10 O.OOe+OO 5.90e+09 O.OOe+OO 1.52e+10 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(uCi/sec) 

AgeGroup: INFANT 
Pathway: Grs/Goat/Milk (GMILK) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 4.86e+03 4.86e+03 4.86e+03 4.86e+03 4.86e+03 O.OOe+OO 4.86e+03 
C-14 2.34e+09 5.00e+08 5.00e+08 5.00e+08 5.00e+08 5.00e+08 O.OOe+OO 5.00e+08 
NA-24 1.86e+06 1.86e+06 1.86e+06 1.86e+06 1.86e+06 1.86e+06 O.OOe+OO 1.86e+06 
P-32 2.99e+10 1.13e+10 O.OOe+OO O.OOe+OO O.OOe+OO 2.60e+09 O.OOe+OO 7.46e+09 
CR-51 O.OOe+OO O.OOe+OO 1.26e+04 2.76e+03 2.46e+04 5.64e+05 O.OOe+OO 1.94e+04 
MN-54 O.OOe+OO 4.68e+06 O.OOe+OO 1.04e+06 O.OOe+OO 1.72e+06 O.OOe+OO 1.06e+06 
MN-56 O.OOe+OO 3.84e-03 O.OOe+OO 3.30e-03 O.OOe+OO 3.49e-01 O.OOe+OO 6.62e-04 
FE-55 1.76e+06 1.14e+06 O.OOe+OO O.OOe+OO 5.55e+05 1.44e+05 O.OOe+OO 3.03e+05 
FE-59 2.92e+06 5.10e+06 O.OOe+OO O.OOe+OO 1.51e+06 2.43e+06 O.OOe+OO 2.01e+06 
C0-58 O.OOe+OO 2.91e+06 O.OOe+OO O.OOe+OO O.OOe+OO 7.25e+06 O.OOe+OO 7.26e+06 
C0-60 O.OOe+OO 1.06e+07 O.OOe+OO O.OOe+OO O.OOe+OO 2.52e+07 O.OOe+OO 2.50e+07 
NI-63 4.19e+09 2.59e+08 O.OOe+OO O.OOe+OO O.OOe+OO 1.29e+07 O.OOe+OO 1.46e+08 
NI-65 4.28e-01 4.85e-02 O.OOe+OO O.OOe+OO O.OOe+OO 3.69e+OO O.OOe+OO 2.21e-02 
CU-64 O.OOe+OO 2.08e+04 O.OOe+OO 3.51e+04 O.OOe+OO 4.26e+05 O.OOe+OO 9.61e+03 
ZN-65 6.66e+08 2.29e+09 O.OOe+OO 1.11e+09 O.OOe+OO 1.93e+09 O.OOe+OO 1.05e+09 
ZN-69 2.54e-12 4.58e-12 O.OOe+OO 1.90e-12 O.OOe+OO 3.73e-10 O.OOe+OO 3.41e-13 
ZN-69M 2.03e+05 4.13e+05 O.OOe+OO 1.68e+05 O.OOe+OO 5.73e+06 O.OOe+OO 3.77e+04 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.14e-01 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.64e-23 
RB-86 O.OOe+OO 2.67e+09 O.OOe+OO O.OOe+OO O.OOe+OO 6.84e+07 O.OOe+OO 1.32e+09 
RB-88 O.OOe+OO 2.62e-45 O.OOe+OO O.OOe+OO O.OOe+OO 2.55e-45 O.OOe+OO 1.44e-45 
RB-89 O.OOe+OO 6.02e-54 O.OOe+OO O.OOe+OO O.OOe+OO 2.05e-54 O.OOe+OO 4.15e-54 
SR-89 2.64e+10 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.43e+08 O.OOe+OO 7.58e+08 
SR-90 2. 55e+11 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.19e+09 O.OOe+OO 6.50e+10 
SR-91 5.73e+05 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.79e+05 O.OOe+OO 2.08e+04 
SR-92 9.91e+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.07e+02 O.OOe+OO 3.68e-01 
Y-90 8.18e+01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.13e+05 O.OOe+OO 2.19e+OO 
Y-91 8.79e+03 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.30e+05 O.OOe+OO 2.34e+02 
Y-91M 7.20e-20 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.40e-16 O.OOe+OO 2.45e-21 
Y-92 6.54e-05 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.25e+OO O.OOe+OO 1. 84e-06 
Y-93 2.60e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.05e+03 O.OOe+OO 7.08e-03 
ZR-95 8.17e+02 1.99e+02 O.OOe+OO 2.15e+02 O.OOe+OO 9.91e+04 O.OOe+OO 1.41e+02 
ZR-97 4.89e-01 8.39e-02 O.OOe+OO 8.46e-02 O.OOe+OO 5.35e+03 O.OOe+OO 3.83e-02 
NB-95 7.12e+04 2.93e+04 O.OOe+OO 2.10e+04 O.OOe+OO 2.48e+07 O.OOe+OO 1.70e+04 
M0-99 O.OOe+OO 2.50e+07 O.OOe+OO 3.73e+07 O.OOe+OO 8.23e+06 O.OOe+OO 4.87e+06 
TC-99M 3.32e+OO 6.85e+OO O.OOe+OO 7.37e+01 3.58e+OO 1.99e+03 O.OOe+OO 8.83e+01 
TC-101 3.59e-60 4.52e-60 O.OOe+OO 5.37e-59 2.47e-60 7.68e-58 O.OOe+OO 4.47e-59 
RU-103 1.04e+03 O.OOe+OO O.OOe+OO 2.17e+03 O.OOe+OO 1.27e+04 O.OOe+OO 3.48e+02 
RU-105 9. 77e-04 O.OOe+OO O.OOe+OO 7.18e-03 O.OOe+OO 3.89e-01 O.OOe+OO 3.29e-04 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(uCi/sec) 

AgeGroup: INFANT 
Pathway: Grs/Goat/Milk (GMILK) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-106 2.28e+04 O.OOe+OO O.OOe+OO 2.70e+04 O.OOe+OO 1.73e+05 O.OOe+OO 2.85e+03 
AG-llOM 4.63e+07 3.38e+07 O.OOe+OO 4.84e+07 O.OOe+OO 1.75e+09 O.OOe+OO 2.24e+07 
TE-125M 1.81e+07 6.05e+06 6.09e+06 O.OOe+OO O.OOe+OO 8.62e+06 O.OOe+OO 2.45e+06 
TE-127 7.62e+02 2.55e+02 6.20e+02 1.86e+03 O.OOe+OO 1.60e+04 O.OOe+OO 1.64e+02 
TE-127M 5.05e+07 1.68e+07 1. 4 6e+07 1.24e+08 O.OOe+OO 2.04e+07 O.OOe+OO 6.12e+06 
TE-12 9 3.39e-10 1.17e-10 2.84e-10 8.45e-10 O.OOe+OO 2.71e-08 O.OOe+OO 7. 92e-11 
TE-129M 6.69e+07 2.29e+07 2.57e+07 1.67e+08 O.OOe+OO 3.99e+07 O.OOe+OO 1.03e+07 
TE-131 4.59e-33 1.69e-33 4.09e-33 1.17e-32 O.OOe+OO 1.85e-31 O.OOe+OO 1.29e-33 
TE-131M 4.06e+05 1.63e+05 3.31e+05 1.12e+06 O.OOe+OO 2.75e+06 O.OOe+OO 1.35e+05 
TE-132 2.53e+06 1.26e+06 1.85e+06 7.85e+06 O.OOe+OO 4.64e+06 O.OOe+OO 1.17e+06 
I-130 2.14e+06 4.70e+06 5.27e+08 5.17e+06 O.OOe+OO 1.01e+06 O.OOe+OO 1.89e+06 
I-131 1.63e+09 1.92e+09 6. 32e+ll 2.25e+09 O.OOe+OO 6.87e+07 O.OOe+OO 8.46e+08 
I-132 8.75e-01 1.78e+OO 8.33e+01 1.98e+OO O.OOe+OO 1.44e+OO O.OOe+OO 6.33e-01 
I-133 2.18e+07 3.18e+07 5.78e+09 3.73e+07 O.OOe+OO 5.37e+06 O.OOe+OO 9.30e+06 
I-134 1.11e-11 2.28e-11 5.31e-10 2.55e-11 O.OOe+OO 2.35e-11 O.OOe+OO 8.10e-12 
I-135 6.79e+04 1.35e+05 1.21e+07 1.50e+05 O.OOe+OO 4.88e+04 O.OOe+OO 4.92e+04 
CS-134 1. 09e+ll 2. 04e+ll O.OOe+OO 5.25e+10 2.15e+10 5.54e+08 O.OOe+OO 2.06e+10 
CS-136 5.93e+09 1. 7 4e+10 O.OOe+OO 6.95e+09 1.42e+09 2.65e+08 O.OOe+OO 6.51e+09 
CS-137 1. 54e+ll 1. 81e+ll O.OOe+OO 4.85e+10 1. 96e+10 5.65e+08 O.OOe+OO 1.28e+10 
CS-138 2.74e-22 4.45e-22 O.OOe+OO 2.22e-22 3.47e-23 7.12e-22 O.OOe+OO 2 .16e-22 
BA-139 5.30e-08 3.51e-11 O.OOe+OO 2 .lle-11 2 .13e-11 3.36e-06 O.OOe+OO 1.53e-09 
BA-140 2.89e+07 2.89e+04 O.OOe+OO 6.87e+03 1. 78e+04 7.11e+06 O.OOe+OO 1.49e+06 
BA-141 5.48e-46 3.75e-49 O.OOe+OO 2.26e-49 2.28e-49 6.69e-45 O.OOe+OO 1.73e-47 
BA-142 3. 79e-80 3.15e-83 O.OOe+OO 1.81e-83 1.91e-83 1.56e-79 O.OOe+OO 1.87e-81 
LA-140 4.87e+OO 1.92e+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.26e+04 O.OOe+OO 4.94e-01 
LA-142 2.10e-11 7. 71e-12 O.OOe+OO O.OOe+OO O.OOe+OO 1.31e-06 O.OOe+OO 1.85e-12 
CE-141 5.20e+03 3.17e+03 O.OOe+OO 9.79e+02 O.OOe+OO 1.64e+06 O.OOe+OO 3.74e+02 
CE-143 4.77e+01 3.17e+04 O.OOe+OO 9.22e+OO O.OOe+OO 1.85e+05 O.OOe+OO 3.61e+OO 
CE-144 2.79e+05 1.14e+05 O.OOe+OO 4.62e+04 O.OOe+OO 1.60e+07 O.OOe+OO 1.56e+04 
PR-143 1.78e+02 6.67e+01 O.OOe+OO 2.48e+01 O.OOe+OO 9.41e+04 O.OOe+OO 8.84e+OO 
PR-144 8.00e-54 3.09e-54 O.OOe+OO 1.12e-54 O.OOe+OO 1. 44e-4 9 O.OOe+OO 4.03e-55 
ND-147 1.06e+02 1.09e+02 O.OOe+OO 4.19e+01 O.OOe+OO 6.89e+04 O.OOe+OO 6.66e+OO 
W-187 7.31e+03 5.08e+03 O.OOe+OO O.OOe+OO O.OOe+OO 2.99e+05 O.OOe+OO 1. 7 6e+03 
NP-239 4.38e+OO 3.92e-01 O.OOe+OO 7.81e-01 O.OOe+OO 1. 13e+04 O.OOe+OO 2.21e-01 
PU-239 6.81e+06 7.65e+05 O.OOe+OO 6.32e+05 O.OOe+OO 3.41e+05 O.OOe+OO 1. 7 5e+05 
U-235 2.31e+09 O.OOe+OO O.OOe+OO 4.90e+08 O.OOe+OO 4.00e+07 O.OOe+OO 1. 7 6e+08 
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AgeGroup: 
Pathway: 

Attachment C 
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Revision 8 
Page 57 of64 

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(uCi/sec) 
INFANT 
Ground Plane Deposition (GPO) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

NA-24 1.20e+07 1.20e+07 1.20e+07 1.20e+07 1.20e+07 1.20e+07 1.39e+07 1.20e+07 
CR-51 4.66e+06 4.66e+06 4.66e+06 4.66e+06 4.66e+06 4.66e+06 5.51e+06 4.66e+06 
MN-54 1.39e+09 1.39e+09 1.39e+09 1.39e+09 1.39e+09 1.39e+09 1.63e+09 1.39e+09 
MN-56 9.04e+05 9.04e+05 9.04e+05 9.04e+05 9.04e+05 9.04e+05 1.07e+06 9.04e+05 
FE-59 2.72e+08 2.72e+08 2.72e+08 2.72e+08 2.72e+08 2.72e+08 3.20e+08 2.72e+08 
C0-58 3.79e+08 3.79e+08 3.79e+08 3.79e+08 3.79e+08 3.79e+08 4.44e+08 3.79e+08 
C0-60 2.15e+10 2.15e+10 2.15e+10 2.15e+10 2.15e+10 2.15e+10 2.53e+10 2.15e+10 
NI-65 2.97e+05 2.97e+05 2.97e+05 2.97e+05 2.97e+05 2.97e+05 3.45e+05 2.97e+05 
CU-64 6.07e+05 6.07e+05 6.07e+05 6.07e+05 6.07e+05 6.07e+05 6.88e+05 6.07e+05 
ZN-65 7.47e+08 7.47e+08 7.47e+08 7.47e+08 7.47e+08 7.47e+08 8.60e+08 7.47e+08 
ZN-69M 1.27e+06 1.27e+06 1.27e+06 1.27e+06 1.27e+06 1.27e+06 1.49e+06 1.27e+06 
BR-83 4.87e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03 7.08e+03 4.87e+03 
BR-84 2.03e+05 2.03e+05 2.03e+05 2.03e+05 2.03e+05 2.03e+05 2.36e+05 2.03e+05 
RB-86 8.99e+06 8.99e+06 8.99e+06 8.99e+06 8.99e+06 8.99e+06 1.03e+07 8.99e+06 
RB-88 3.31e+04 3.31e+04 3.31e+04 3.31e+04 3.31e+04 3.31e+04 3.78e+04 3.31e+04 
RB-89 1.21e+05 1.21e+05 1.21e+05 1.21e+05 1.21e+05 1.21e+05 1.45e+05 1.21e+05 
SR-89 2.16e+04 2.16e+04 2.16e+04 2.16e+04 2.16e+04 2.16e+04 2.51e+04 2.16e+04 
SR-91 2.15e+06 2.15e+06 2.15e+06 2.15e+06 2.15e+06 2.15e+06 2.51e+06 2.15e+06 
SR-92 7.77e+05 7.77e+05 7.77e+05 7.77e+05 7.77e+05 7.77e+05 8.63e+05 7.77e+05 
Y-90 4.49e+03 4.49e+03 4.49e+03 4.49e+03 4.49e+03 4.49e+03 5.31e+03 4.49e+03 
Y-91 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.21e+06 1.07e+06 
Y-91M 1.00e+05 1.00e+05 1.00e+05 1.00e+05 1.00e+05 1.00e+05 1.16e+05 1.00e+05 
Y-92 1.80e+05 1.80e+05 1.80e+05 1.80e+05 1.80e+05 1.80e+05 2.14e+05 1.80e+05 
Y-93 1.83e+05 1.83e+05 1.83e+05 1.83e+05 1.83e+05 1.83e+05 2.51e+05 1.83e+05 
ZR-95 2.45e+08 2.45e+08 2.45e+08 2.45e+08 2.45e+08 2.45e+08 2.84e+08 2.45e+08 
ZR-97 2.96e+06 2.96e+06 2.96e+06 2.96e+06 2.96e+06 2.96e+06 3.45e+06 2.96e+06 
NB-95 1.37e+08 1.37e+08 1.37e+08 1.37e+08 1.37e+08 1.37e+08 1.61e+08 1.37e+08 
M0-99 4.00e+06 4.00e+06 4.00e+06 4.00e+06 4.00e+06 4.00e+06 4.63e+06 4.00e+06 
TC-99M 1.84e+05 1.84e+05 1.84e+05 1.84e+05 1.84e+05 1.84e+05 2.11e+05 1.84e+05 
TC-101 2.04e+04 2.04e+04 2.04e+04 2.04e+04 2.04e+04 2.04e+04 2.26e+04 2.04e+04 
RU-103 1.08e+08 1.08e+08 1.08e+08 1.08e+08 1.08e+08 1.08e+08 1.26e+08 1.08e+08 
RU-105 6.37e+05 6.37e+05 6.37e+05 6.37e+05 6.37e+05 6.37e+05 7.21e+05 6.37e+05 
RU-106 4.22e+08 4.22e+08 4.22e+08 4.22e+08 4.22e+08 4.22e+08 5.07e+08 4.22e+08 
AG-110M 3.44e+09 3.44e+09 3.44e+09 3.44e+09 3.44e+09 3.44e+09 4.01e+09 3.44e+09 
TE-125M 1.55e+06 1.55e+06 1.55e+06 1.55e+06 1.55e+06 1.55e+06 2.13e+06 1.55e+06 
TE-127 2.98e+03 2.98e+03 2.98e+03 2.98e+03 2.98e+03 2.98e+03 3.28e+03 2.98e+03 
TE-127M 9.17e+04 9.17e+04 9.17e+04 9.17e+04 9.17e+04 9.17e+04 1.08e+05 9.17e+04 
TE-129 2.62e+04 2.62e+04 2.62e+04 2.62e+04 2.62e+04 2.62e+04 3.10e+04 2.62e+04 
TE-129M 1.98e+07 1.98e+07 1.98e+07 1.98e+07 1.98e+07 1.98e+07 2.31e+07 1.98e+07 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: INFANT 
Pathway: Ground Plane Deposition (GPO) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

TE-131 2.92e+04 2.92e+04 2.92e+04 2.92e+04 2.92e+04 2.92e+04 3.45e+07 2.92e+04 
TE-131M 8.03e+06 8.03e+06 8.03e+06 8.03e+06 8.03e+06 8.03e+06 9.46e+06 8.03e+06 
TE-132 4.24e+06 4.24e+06 4.24e+06 4.24e+06 4.24e+06 4.24e+06 4.98e+06 4.24e+06 
I-130 5.51e+06 5.51e+06 5.51e+06 5.51e+06 5.51e+06 5.51e+06 6.69e+06 5.51e+06 
I-131 1. 72e+07 1. 72e+07 1. 72e+07 1. 72e+07 1. 72e+07 1. 72e+07 2.09e+07 1. 72e+07 
I-132 1.25e+06 1.25e+06 1.25e+06 1.25e+06 1.25e+06 1.25e+06 1.47e+06 1.25e+06 
I-133 2.45e+06 2.45e+06 2.45e+06 2.45e+06 2.45e+06 2.45e+06 2.98e+06 2.45e+06 
I-134 4.47e+05 4.47e+05 4.47e+05 4.47e+05 4.47e+05 4.47e+05 5.31e+05 4.47e+05 
I-135 2.53e+06 2.53e+06 2.53e+06 2.53e+06 2.53e+06 2.53e+06 2.95e+06 2.53e+06 
CS-134 6.86e+09 6.86e+09 6.86e+09 6.86e+09 6.86e+09 6.86e+09 8.00e+09 6.86e+09 
CS-136 1.51e+08 1.51e+08 1.51e+08 1.51e+08 1.51e+08 1.51e+08 1.71e+08 1.51e+08 
CS-137 1.03e+10 1.03e+10 1.03e+10 1.03e+10 1.03e+10 1.03e+10 1.20e+10 1.03e+10 
CS-138 3.59e+05 3.59e+05 3.59e+05 3.59e+05 3.59e+05 3.59e+05 4.10e+05 3.59e+05 
BA-139 1.06e+05 1.06e+05 1.06e+05 1.06e+05 1.06e+05 1.06e+05 1.19e+05 1.06e+05 
BA-140 2.05e+07 2.05e+07 2.05e+07 2.05e+07 2.05e+07 2.05e+07 2.35e+07 2.05e+07 
BA-141 4.17e+04 4.17e+04 4.17e+04 4.17e+04 4.17e+04 4.17e+04 4.75e+04 4.17e+04 
BA-142 4.49e+04 4.49e+04 4.49e+04 4.49e+04 4.49e+04 4.49e+04 5. 11e+04 4.49e+04 
LA-140 1.92e+07 1.92e+07 1.92e+07 1.92e+07 1.92e+07 1.92e+07 2.18e+07 1.92e+07 
LA-142 7.60e+05 7.60e+05 7.60e+05 7.60e+05 7.60e+05 7.60e+05 9.12e+05 7.60e+05 
CE-141 1.37e+07 1.37e+07 1.37e+07 1.37e+07 1.37e+07 1.37e+07 1.54e+07 1.37e+07 
CE-143 2.31e+06 2.31e+06 2.31e+06 2.31e+06 2.31e+06 2.31e+06 2.63e+06 2.31e+06 
CE-144 6.95e+07 6.95e+07 6.95e+07 6.95e+07 6.95e+07 6.95e+07 8.04e+07 6.95e+07 
PR-144 1.84e+03 1.84e+03 1.84e+03 1.84e+03 1.84e+03 1.84e+03 2. 11e+03 1.84e+03 
ND-147 8.39e+06 8.39e+06 8.39e+06 8.39e+06 8.39e+06 8.39e+06 1.01e+07 8.39e+06 
W-187 2.35e+06 2.35e+06 2.35e+06 2.35e+06 2.35e+06 2.35e+06 2.73e+06 2.35e+06 
NP-239 1.71e+06 1.71e+06 1.71e+06 1.71e+06 1.71e+06 1.71e+06 1.98e+06 1.71e+06 
PU-239 2.29e+06 2.29e+06 2.29e+06 2.29e+06 2.29e+06 2.29e+06 2.23e+07 2.29e+06 
U-235 9.28e+09 9.28e+09 9.28e+09 9.28e+09 9.28e+09 9.28e+09 1.16e+10 9.28e+09 
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Units: 

AgeGroup: 
Pathway: 

Attachment C 
ODCM-QA-004 
Revision 8 
Page 59 of64 

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 
INFANT 
Inhalation (INHL) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 
C-14 
NA-24 
P-32 
CR-51 
MN-54 
MN-56 
FE-55 
FE-59 
C0-58 
C0-60 
NI-63 
NI-65 
CU-64 
ZN-65 
ZN-69 
ZN-69M 
BR-83 
BR-84 
BR-85 
RB-86 
RB-88 
RB-89 
SR-89 
SR-90 
SR-91 
SR-92 
Y-90 
Y-91 
Y-91M 
Y-92 
Y-93 
ZR-95 
ZR-97 
NB-95 
M0-99 
TC-99M 
TC-101 
RU-103 

O.OOe+OO 6.47e+02 6.47e+02 6.47e+02 6.47e+02 6.47e+02 O.OOe+OO 6.47e+02 
2.65e+04 5.31e+03 5.31e+03 5.31e+03 5.31e+03 5.31e+03 O.OOe+OO 5.31e+03 
1.06e+04 1.06e+04 1.06e+04 1.06e+04 1.06e+04 1.06e+04 O.OOe+OO 1.06e+04 
2.03e+06 1.12e+05 O.OOe+OO O.OOe+OO O.OOe+OO 1.61e+04 O.OOe+OO 7.74e+04 
O.OOe+OO O.OOe+OO 5.75e+01 1.32e+01 1.28e+04 3.57e+02 O.OOe+OO 8.95e+01 
O.OOe+OO 2.53e+04 O.OOe+OO 4.98e+03 1.00e+06 7.06e+03 O.OOe+OO 4.98e+03 
O.OOe+OO 1.54e+OO O.OOe+OO 1.10e+OO 1.25e+04 7.17e+04 O.OOe+OO 2.21e-01 
1.97e+04 1.18e+04 O.OOe+OO O.OOe+OO 8.69e+04 1.10e+03 O.OOe+OO 3.33e+03 
1.36e+04 2.35e+04 O.OOe+OO O.OOe+OO 1.02e+06 2.48e+04 O.OOe+OO 9.48e+03 
O.OOe+OO 1.22e+03 O.OOe+OO O.OOe+OO 7.77e+05 1.11e+04 O.OOe+OO 1.82e+03 
O.OOe+OO 8.02e+03 O.OOe+OO O.OOe+OO 4.51e+06 3.19e+04 O.OOe+OO 1.18e+04 
3.39e+05 2.04e+04 O.OOe+OO O.OOe+OO 2.09e+05 2.42e+03 O.OOe+OO 1.16e+04 
2.39e+OO 2.84e-01 O.OOe+OO O.OOe+OO 8.12e+03 5.01e+04 O.OOe+OO 1.23e-01 
O.OOe+OO 1.88e+OO O.OOe+OO 3.98e+OO 9.30e+03 1.50e+04 O.OOe+OO 7.74e-01 
1.93e+04 6.26e+04 O.OOe+OO 3.25e+04 6.47e+05 5.14e+04 O.OOe+OO 3.11e+04 
5.39e-02 9.67e-02 O.OOe+OO 4.02e-02 1.47e+03 1.32e+04 O.OOe+OO 7.18e-03 
1.26e+01 2.58e+01 O.OOe+OO 1.04e+01 2.67e+04 4.09e+04 O.OOe+OO 2.34e+OO 
O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.81e+02 
O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.00e+02 
O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.04e+01 
O.OOe+OO 1.90e+05 O.OOe+OO O.OOe+OO O.OOe+OO 3.04e+03 O.OOe+OO 8.82e+04 
O.OOe+OO 5.57e+02 O.OOe+OO O.OOe+OO O.OOe+OO 3.39e+02 O.OOe+OO 2.87e+02 
O.OOe+OO 3.21e+02 O.OOe+OO O.OOe+OO O.OOe+OO 6.82e+01 O.OOe+OO 2.06e+02 
3.98e+05 O.OOe+OO O.OOe+OO O.OOe+OO 2.03e+06 6.40e+04 O.OOe+OO 1.14e+04 
4.09e+07 O.OOe+OO O.OOe+OO O.OOe+OO 1.12e+07 1.31e+05 O.OOe+OO 2.59e+06 
9.56e+01 O.OOe+OO O.OOe+OO O.OOe+OO 5.26e+04 7.34e+04 O.OOe+OO 3.46e+OO 
1.05e+01 O.OOe+OO O.OOe+OO O.OOe+OO 2.38e+04 1.40e+05 O.OOe+OO 3.91e-01 
3.29e+03 O.OOe+OO O.OOe+OO O.OOe+OO 2.69e+05 1.04e+05 O.OOe+OO 8.82e+01 
5.88e+05 O.OOe+OO O.OOe+OO O.OOe+OO 2.45e+06 7.03e+04 O.OOe+OO 1.57e+04 
4.07e-01 O.OOe+OO O.OOe+OO O.OOe+OO 2.79e+03 2.35e+03 O.OOe+OO 1.39e-02 
1.64e+01 O.OOe+OO O.OOe+OO O.OOe+OO 2.45e+04 1.27e+05 O.OOe+OO 4.61e-01 
1.50e+02 O.OOe+OO O.OOe+OO O.OOe+OO 7.64e+04 1.67e+05 O.OOe+OO 4.07e+OO 
1.15e+05 2.79e+04 O.OOe+OO 3.11e+04 1.75e+06 2.17e+04 O.OOe+OO 2.03e+04 
1.50e+02 2.56e+01 O.OOe+OO 2.59e+01 1.10e+05 1.40e+05 O.OOe+OO 1.17e+01 
1.57e+04 6.43e+03 O.OOe+OO 4.72e+03 4.79e+05 1.27e+04 O.OOe+OO 3.78e+03 
O.OOe+OO 1.65e+02 O.OOe+OO 2.65e+02 1.35e+05 4.87e+04 O.OOe+OO 3.23e+01 
1.40e-03 2.88e-03 O.OOe+OO 3.11e-02 8.11e+02 2.03e+03 O.OOe+OO 3.72e-02 
6.51e-05 8.23e-05 O.OOe+OO 9.79e-04 5.84e+02 8.44e+02 O.OOe+OO 8.12e-04 
2.02e+03 O.OOe+OO O.OOe+OO 4.24e+03 5.52e+05 1.61e+04 O.OOe+OO 6.79e+02 
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Units: 

AgeGroup: 
Pathway: 

Attachment C 
ODCM-QA-004 
Revision 8 
Page 60 of64 

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 
INFANT 
Inhalation (INHL) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-105 
RU-106 
AG-llOM 
TE-125M 
TE-127 
TE-127M 
TE-12 9 
TE-129M 
TE-131 
TE-131M 
TE-132 
I-130 
I-131 
I-132 
I-133 
I-134 
I-135 
CS-134 
CS-13 6 
CS-137 
CS-138 
BA-139 
BA-140 
BA-141 
BA-142 
LA-140 
LA-142 
CE-141 
CE-143 
CE-144 
PR-143 
PR-144 
ND-147 
W-187 
NP-239 
PU-239 
U-235 

1.22e+OO O.OOe+OO O.OOe+OO 8.99e-01 1.57e+04 4.84e+04 O.OOe+OO 4.10e-01 
8.68e+04 O.OOe+OO O.OOe+OO 1.07e+05 1.16e+07 1.64e+05 O.OOe+OO 1.09e+04 
9.98e+03 7.22e+03 O.OOe+OO 1.09e+04 3.67e+06 3.30e+04 O.OOe+OO 5.00e+03 
4.76e+03 1.99e+03 1.62e+03 O.OOe+OO 4.47e+05 1.29e+04 O.OOe+OO 6.58e+02 
2.23e+OO 9.53e-01 1.85e+OO 4.86e+OO 1.04e+04 2.44e+04 O.OOe+OO 4.89e-01 
1.67e+04 6.90e+03 4.87e+03 3.75e+04 1.31e+06 2.73e+04 O.OOe+OO 2.07e+03 
7.88e-02 3.47e-02 6.75e-02 1.75e-01 3.00e+03 2.63e+04 O.OOe+OO 1.88e-02 
1.41e+04 6.09e+03 5.47e+03 3.18e+04 1.68e+06 6.90e+04 O.OOe+OO 2.23e+03 
1.74e-02 8.22e-03 1.58e-02 3.99e-02 2.06e+03 8.22e+03 O.OOe+OO 5.00e-03 
1.07e+02 5.50e+01 8.93e+01 2.65e+02 1.99e+05 1.19e+05 O.OOe+OO 3.63e+01 
3.72e+02 2.37e+02 2.79e+02 1.04e+03 3.40e+05 4.41e+04 O.OOe+OO 1.76e+02 
6.36e+03 1.39e+04 1.60e+06 1.53e+04 O.OOe+OO 1.99e+03 O.OOe+OO 5.57e+03 
3.79e+04 4.44e+04 1.48e+07 5.18e+04 O.OOe+OO 1.06e+03 O.OOe+OO 1.96e+04 
1.69e+03 3.54e+03 1.69e+05 3.95e+03 O.OOe+OO 1.90e+03 O.OOe+OO 1.26e+03 
1.32e+04 1.92e+04 3.56e+06 2.24e+04 O.OOe+OO 2.16e+03 O.OOe+OO 5.60e+03 
9.21e+02 1.88e+03 4.45e+04 2.09e+03 O.OOe+OO 1.29e+03 O.OOe+OO 6.65e+02 
3.86e+03 7.60e+03 6.96e+05 8.47e+03 O.OOe+OO 1.83e+03 O.OOe+OO 2.77e+03 
3.96e+05 7.03e+05 O.OOe+OO 1.90e+05 7.97e+04 1.33e+03 O.OOe+OO 7.45e+04 
4.83e+04 1.35e+05 O.OOe+OO 5.64e+04 1.18e+04 1.43e+03 O.OOe+OO 5.29e+04 
5.49e+05 6.12e+05 O.OOe+OO 1.72e+05 7.13e+04 1.33e+03 O.OOe+OO 4.55e+04 
5.05e+02 7.81e+02 O.OOe+OO 4.10e+02 6.54e+01 8.76e+02 O.OOe+OO 3.98e+02 
1.48e+OO 9.84e-04 O.OOe+OO 5.92e-04 5.95e+03 5.10e+04 O.OOe+OO 4.30e-02 
5.60e+04 5.60e+01 O.OOe+OO 1.34e+01 1.60e+06 3.84e+04 O.OOe+OO 2.90e+03 
1.57e-01 1.08e-04 O.OOe+OO 6.50e-05 2.97e+03 4.75e+03 O.OOe+OO 4.97e-03 
3.98e-02 3.30e-05 O.OOe+OO 1.90e-05 1.55e+03 6.93e+02 O.OOe+OO 1.96e-03 
5.05e+02 2.00e+02 O.OOe+OO O.OOe+OO 1.68e+05 8.48e+04 O.OOe+OO 5.15e+01 
1.03e+OO 3.77e-01 O.OOe+OO O.OOe+OO 8.22e+03 5.95e+04 O.OOe+OO 9.04e-02 
2.77e+04 1.67e+04 O.OOe+OO 5.25e+03 5.17e+05 2.16e+04 O.OOe+OO 1.99e+03 
2.93e+02 1.93e+02 O.OOe+OO 5.64e+01 1.16e+05 4.97e+04 O.OOe+OO 2.21e+01 
3.19e+06 1.21e+06 O.OOe+OO 5.38e+05 9.84e+06 1.48e+05 O.OOe+OO 1.76e+05 
1.40e+04 5.24e+03 O.OOe+OO 1.97e+03 4.33e+05 3.72e+04 O.OOe+OO 6.99e+02 
4.79e-02 1.85e-02 O.OOe+OO 6.72e-03 1.61e+03 4.28e+03 O.OOe+OO 2.41e-03 
7.94e+03 8.13e+03 O.OOe+OO 3.15e+03 3.22e+05 3.12e+04 O.OOe+OO 5.00e+02 
1.30e+01 9.02e+OO O.OOe+OO O.OOe+OO 3.96e+04 3.56e+04 O.OOe+OO 3.12e+OO 
3.71e+02 2.98e+02 O.OOe+OO 6.62e+01 5.95e+04 2.49e+04 O.OOe+OO 1.88e+01 
4.10e+09 2.46e+09 O.OOe+OO 6.93e+08 1.19e+09 5.99e+04 O.OOe+OO 1.88e+08 
7.01e+07 O.OOe+OO O.OOe+OO 1.41e+07 4.59e+08 7.03e+07 O.OOe+OO 4.93e+06 
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Page 61 of 64 

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: INFANT 
Pathway: Grs/Cow/Milk (CMILK) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 2.38e+03 2.38e+03 2.38e+03 2.38e+03 2.38e+03 O.OOe+OO 2.38e+03 
C-14 2.34e+09 5.00e+08 5.00e+08 5.00e+08 5.00e+08 5.00e+08 O.OOe+OO 5.00e+08 
NA-24 1.55e+07 1.55e+07 1.55e+07 1.55e+07 1.55e+07 1.55e+07 O.OOe+OO 1.55e+07 
P-32 2.49e+10 9.43e+09 O.OOe+OO O.OOe+OO O.OOe+OO 2.17e+09 O.OOe+OO 6.21e+09 
CR-51 O.OOe+OO O.OOe+OO 1.05e+05 2.30e+04 2.05e+05 4.70e+06 O.OOe+OO 1.61e+05 
MN-54 O.OOe+OO 3.90e+07 O.OOe+OO 8.64e+06 O.OOe+OO 1.43e+07 O.OOe+OO 8.84e+06 
MN-56 O.OOe+OO 3.20e-02 O.OOe+OO 2.75e-02 O.OOe+OO 2.91e+OO O.OOe+OO 5.51e-03 
FE-55 1.35e+08 8.73e+07 O.OOe+OO O.OOe+OO 4.27e+07 1. lle+07 O.OOe+OO 2.33e+07 
FE-59 2.24e+08 3.92e+08 O.OOe+OO O.OOe+OO 1.16e+08 1.87e+08 O.OOe+OO 1.55e+08 
C0-58 O.OOe+OO 2.43e+07 O.OOe+OO O.OOe+OO O.OOe+OO 6.04e+07 O.OOe+OO 6.05e+07 
C0-60 O.OOe+OO 8.82e+07 O.OOe+OO O.OOe+OO O.OOe+OO 2.10e+08 O.OOe+OO 2.08e+08 
NI-63 3.50e+10 2.16e+09 O.OOe+OO O.OOe+OO O.OOe+OO 1.08e+08 O.OOe+OO 1.21e+09 
NI-65 3.57e+OO 4.04e-01 O.OOe+OO O.OOe+OO O.OOe+OO 3.08e+01 O.OOe+OO 1.84e-01 
CU-64 O.OOe+OO 1.86e+05 O.OOe+OO 3.15e+05 O.OOe+OO 3.82e+06 O.OOe+OO 8.62e+04 
ZN-65 5.55e+09 1.90e+10 O.OOe+OO 9.23e+09 O.OOe+OO 1.61e+10 O.OOe+OO 8.78e+09 
ZN-69 2 .12e-11 3. 81e-11 O.OOe+OO 1. 58e-11 O.OOe+OO 3.11e-09 O.OOe+OO 2.84e-12 
ZN-69M 1.69e+06 3.44e+06 O.OOe+OO 1.40e+06 O.OOe+OO 4.77e+07 O.OOe+OO 3.14e+05 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 9.52e-01 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.37e-22 
RB-86 O.OOe+OO 2.23e+10 O.OOe+OO O.OOe+OO O.OOe+OO 5.70e+08 O.OOe+OO 1.10e+10 
RB-88 O.OOe+OO 2.19e-44 O.OOe+OO O.OOe+OO O.OOe+OO 2.13e-44 O.OOe+OO 1.20e-44 
RB-89 O.OOe+OO 5.02e-53 O.OOe+OO O.OOe+OO O.OOe+OO 1. 71e-53 O.OOe+OO 3.46e-53 
SR-89 1.26e+10 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.59e+08 O.OOe+OO 3.61e+08 
SR-90 1.22e+11 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.52e+09 O.OOe+OO 3.10e+10 
SR-91 2.73e+05 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.23e+05 O.OOe+OO 9.88e+03 
SR-92 4.72e+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.09e+01 O.OOe+OO 1. 7 5e-01 
Y-90 6.82e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 9.42e+05 O.OOe+OO 1.83e+01 
Y-91 7.33e+04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.25e+06 O.OOe+OO 1.95e+03 
Y-91M 6.00e-19 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.00e-15 O.OOe+OO 2.04e-20 
Y-92 5.45e-04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.04e+01 O.OOe+OO 1.53e-05 
Y-93 2.17e+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.71e+04 O.OOe+OO 5.90e-02 
ZR-95 6.81e+03 1.66e+03 O.OOe+OO 1. 7 9e+03 O.OOe+OO 8.26e+05 O.OOe+OO 1.18e+03 
ZR-97 4.07e+OO 6.99e-01 O.OOe+OO 7.05e-01 O.OOe+OO 4.46e+04 O.OOe+OO 3.19e-01 
NB-95 5.94e+05 2.44e+05 O.OOe+OO 1. 7 5e+05 O.OOe+OO 2.06e+08 O.OOe+OO 1.41e+05 
M0-99 O.OOe+OO 2.08e+08 O.OOe+OO 3 .lle+08 O.OOe+OO 6.86e+07 O.OOe+OO 4.06e+07 
TC-99M 2. 77e+01 5.71e+01 O.OOe+OO 6.15e+02 2.99e+01 1.66e+04 O.OOe+OO 7.36e+02 
TC-101 2.99e-59 3.77e-59 O.OOe+OO 4.48e-58 2.05e-59 6.40e-57 O.OOe+OO 3. 73e-58 
RU-103 8.67e+03 O.OOe+OO O.OOe+OO 1.80e+04 O.OOe+OO 1.06e+05 O.OOe+OO 2.90e+03 
RU-105 8.14e-03 O.OOe+OO O.OOe+OO 5.98e-02 O.OOe+OO 3.24e+OO O.OOe+OO 2.74e-03 
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES 
(Ref.3.9 Ch. 5.2, 5.3) 

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(1JCifmA3)) 
Deposition Pathways: (mA2 * (mrem/yr)/(IJCi/sec) 

AgeGroup: INFANT 
Pathway: Grs/Cow/Milk (CMILK) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-106 1.90e+05 O.OOe+OO O.OOe+OO 2.25e+05 O.OOe+OO 1.45e+06 O.OOe+OO 2.38e+04 
AG-llOM 3.86e+08 2.82e+08 O.OOe+OO 4.03e+08 O.OOe+OO 1.46e+10 O.OOe+OO 1.86e+08 
TE-125M 1.51e+08 5.04e+07 5.07e+07 O.OOe+OO O.OOe+OO 7.18e+07 O.OOe+OO 2.04e+07 
TE-127 6.35e+03 2.13e+03 5.17e+03 1.55e+04 O.OOe+OO 1.33e+05 O.OOe+OO 1.37e+03 
TE-127M 4.21e+08 1.40e+08 1.22e+08 1.04e+09 O.OOe+OO 1.70e+08 O.OOe+OO 5.10e+07 
TE-12 9 2.83e-09 9.75e-10 2.37e-09 7.04e-09 O.OOe+OO 2.26e-07 O.OOe+OO 6.60e-10 
TE-129M 5.57e+08 1.91e+08 2.14e+08 1.39e+09 O.OOe+OO 3.33e+08 O.OOe+OO 8.58e+07 
TE-131 3.82e-32 1.41e-32 3.41e-32 9.78e-32 O.OOe+OO 1.55e-30 O.OOe+OO 1.07e-32 
TE-131M 3.38e+06 1.36e+06 2.76e+06 9.37e+06 O.OOe+OO 2.29e+07 O.OOe+OO 1.12e+06 
TE-132 2. 11e+07 1.05e+07 1.54e+07 6.54e+07 O.OOe+OO 3.87e+07 O.OOe+OO 9.76e+06 
I-130 1.78e+06 3.92e+06 4.39e+08 4.31e+06 O.OOe+OO 8.40e+05 O.OOe+OO 1.57e+06 
I-131 1.36e+09 1.60e+09 5. 27e+11 1.87e+09 O.OOe+OO 5. 72e+07 O.OOe+OO 7.05e+08 
I-132 7.29e-01 1.48e+OO 6.94e+01 1.65e+OO O.OOe+OO 1.20e+OO O.OOe+OO 5.27e-01 
I-133 1.82e+07 2.65e+07 4.81e+09 3. 11e+07 O.OOe+OO 4.48e+06 O.OOe+OO 7.75e+06 
I-134 9.27e-12 1. 90e-11 4.43e-10 2 .12e-11 O.OOe+OO 1. 96e-11 O.OOe+OO 6.75e-12 
I-135 5.65e+04 1. 13e+05 1.01e+07 1.25e+05 O.OOe+OO 4.07e+04 O.OOe+OO 4.10e+04 
CS-134 3.65e+10 6.80e+10 O.OOe+OO 1. 7 5e+10 7.18e+09 1.85e+08 O.OOe+OO 6.87e+09 
CS-136 1.98e+09 5.81e+09 O.OOe+OO 2.32e+09 4.74e+08 8.83e+07 O.OOe+OO 2.17e+09 
CS-137 5.15e+10 6.02e+10 O.OOe+OO 1.62e+10 6.55e+09 1.88e+08 O.OOe+OO 4.27e+09 
CS-138 9.13e-23 1.48e-22 O.OOe+OO 7.40e-23 1.16e-23 2.37e-22 O.OOe+OO 7.20e-23 
BA-139 4.42e-07 2.93e-10 O.OOe+OO 1.76e-10 1. 78e-10 2.80e-05 O.OOe+OO 1.28e-08 
BA-140 2.41e+08 2.41e+05 O.OOe+OO 5. 72e+04 1.48e+05 5.92e+07 O.OOe+OO 1.24e+07 
BA-141 4.57e-45 3.13e-48 O.OOe+OO 1.88e-48 1. 90e-48 5.58e-44 O.OOe+OO 1. 44e-4 6 
BA-142 3.16e-79 2.62e-82 O.OOe+OO 1.51e-82 1.59e-82 1.30e-78 O.OOe+OO 1.55e-80 
LA-140 4.06e+01 1.60e+01 O.OOe+OO O.OOe+OO O.OOe+OO 1.88e+05 O.OOe+OO 4.12e+OO 
LA-142 1.75e-10 6. 43e-11 O.OOe+OO O.OOe+OO O.OOe+OO 1.09e-05 O.OOe+OO 1.54e-11 
CE-141 4.34e+04 2.65e+04 O.OOe+OO 8.16e+03 O.OOe+OO 1.37e+07 O.OOe+OO 3. 11e+03 
CE-143 3.98e+02 2.64e+05 O.OOe+OO 7.68e+01 O.OOe+OO 1.54e+06 O.OOe+OO 3.01e+01 
CE-144 2.33e+06 9.52e+05 O.OOe+OO 3.85e+05 O.OOe+OO 1.33e+08 O.OOe+OO 1.30e+05 
PR-143 1. 4 9e+03 5.56e+02 O.OOe+OO 2.07e+02 O.OOe+OO 7.84e+05 O.OOe+OO 7.37e+01 
PR-144 6.66e-53 2.58e-53 O.OOe+OO 9.34e-54 O.OOe+OO 1.20e-48 O.OOe+OO 3.36e-54 
ND-147 8.81e+02 9.05e+02 O.OOe+OO 3.49e+02 O.OOe+OO 5.74e+05 O.OOe+OO 5.55e+01 
W-187 6.09e+04 4.24e+04 O.OOe+OO O.OOe+OO O.OOe+OO 2.49e+06 O.OOe+OO 1. 4 6e+04 
NP-239 3.65e+01 3.27e+OO O.OOe+OO 6.51e+OO O.OOe+OO 9.44e+04 O.OOe+OO 1.85e+OO 
PU-239 5.68e+07 6.38e+06 O.OOe+OO 5.27e+06 O.OOe+OO 2.84e+06 O.OOe+OO 1.46e+06 
U-235 1.92e+10 O.OOe+OO O.OOe+OO 4.09e+09 O.OOe+OO 3.33e+08 O.OOe+OO 1.46e+09 
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EVALUATION OF INSIGNIFICANT EFFLUENT PATHWAY GASEOUS RELEASES 
(Ref.3.14) 

The following calculation is utilized for evaluation of gaseous effluent releases from insignificant 
effluent gaseous release pathways as identified in Section 2.4.5. The offsite dose is calculated via 
the methodology outlined in Sections 6.1 or 6.2 by inputting the Insignificant Effluent Pathway 
Release Rate (l.lCi/sec) calculated as follows: 

Release Rate (I.JCi/sec) = Concentration (I.JCi/cc) x TC x Evap. Rate (cc/min or cc/sec) 

Where: 

Release Rate = Gaseous effluent release rate (l.lCi/sec) from sources defined in 
Section 2.4.5. 

Concentration = Radionuclide concentration (l.lCi/cc) in Chemistry samples from sources 
defined in Section 2.4.5. 

TC = Coolant-Condensate Transfer Coefficient (unitless; see values below) 

Evap. Rate = Evaporation Rate of Insignificant Effluent Source Volume (see values 
below) 

TC Values; 

Tritium (H-3) = 1.0 
Noble Gases = 1.0 
lodines = 0.02 
All Others = 0.001 

Evap. Rate: 

RWST = 8.052 cc/min 
CST (U 1 & U2) = 26.22 cc/min 
Main Turbine/RFPT Lube Oil Release Rate = 12.66 cc/sec 
Hydrogen Seal Oil Vapor Release Rate = 1 0.05 cc/sec 
Total Vapor Release Rate (CST & Oil) = 1388.82 cc/min 

If a Release Flow-rate (cfm) is desired to evaluate Activity Released, 

then, if Evaporation Rate= cc/sec, then Evaporation Rate/472 =Flow-rate (cfm) 

or, if Evaporation Rate = cc/min, then Evaporation Rate x 2.19e-3 = Flow-rate (cfm) 
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PARAMETERS USED TO DETERMINE PARTICULATE/IODINE LIMITING 
RELEASE RATES 

NUCLIDE TOTAL RELEASE (1) 
(Ci/year per reactor) 

1-131 1.34E-01 
1-133 1.45E+OO 
Cr-51 2.08E-05 
Mn-54 5.52E-05 
Fe-59 7.10E-06 
Co-58 ?.OOE-06 
Co-60 1.23E-04 
Zn-65 6.53E-05 
Sr-89 1.25E-05 
Sr-90 1.40E-07 
Nb-95 1.00E-04 
Zr-95 1.81E-05 

Ru-103 4.21E-05 
Ag-110m 2.40E-08 
Sb-124 1.40E-06 
Cs-134 7.46E-05 
Cs-136 7.10E-06 
Cs-137 1.11 E-04 
Ba-140 2.51E-04 
Ce-141 2.91E-05 

Annual Average Dispersion Parameters- Limiting Site Boundary (2) 

Notes: 

Relative Concentration 
Decayed Relative Concentration 
Decayed, Depleted Relative 
Concentration 
Deposition Rate 

1.25E-5 secfm3 
1.24E-5 sec/m3 
1.07E-5 secfm3 

1.60E-8 m-2 

1. Design basis "expected" gaseous effluent releases per EC-RADN-1 041, Rev. 6 

2. 1999-2003 Meteorological Data per EC-ENVR-1 057, Rev. 0 
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TITLE: 

PROCEDURE REVISION SUMMARY 

WATERBORNE EFFLUENT DOSE CALCULATIONS 

ODCM-QA-005 
Revision 6 
Page 2 of 49 

Most of the revisions described below are editorial in nature. The changes made 
do not reduce or compromise the level of effluent control or the accuracy and/or 
reliability of dose calculations or setpoint determinations as required by 
1 OCFR20.1302, 40CFR190, 1 OCFR50.36a and 1 OCFR50, Appendix I. 
Additionally, the changes outlined below (1) do not alter the conduct of the 
radiological environmental monitoring program, (2) do not change the radioactive 
effluent controls and radiological environmental monitoring activities, and (3) do 
not change the information to be included in the Annual Radiological 
Environmental Operating and Radioactive Effluent Release Reports. 

1) Administrative change to update procedure revision number to support 
documentation and correction to procedure reviews which were not 
documented correctly in Revision 5. Revision recommended per 
ACT-01-CR-2018-01562. 

2) Update Procedure Owner. 
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1. PURPOSE 
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Page 5 of 49 

The purpose of this procedure is to provide the methodology and parameters to be used 
in calculating maximum individual, whole-body and organ doses due to waterborne 
effluents to ensure compliance with the dose limitations in the Technical Requirements 
Manual (Sections 3.11.1.2, 3.11.3) and 1 OCFR20.1302. 

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

2. POLICY/DISCUSSION 

2.1 Applicable Pathways 

2.1.1 The calculations of dose received by the hypothetical maximally 
exposed individual are based on ingestion of fish and drinking 
water and exposure on the shoreline. Drinking water is taken from 
the nearest public drinking water intake location (Danville Water 
Authority). Shoreline and fish ingestion are associated with the 
SSES river outfall (edge of initial mixing zone). 

2.1.2 Methodology for calculating dose to the maximum hypothetical 
offsite individual has been developed for composite (fish, drinking 
water and shoreline exposure) liquid effluent pathways. This 
methodology incorporates shore width, usage, dilution, and transit 
parameters specific to the SSES site. Any revision to these 
parameters should be reviewed against FSAR Table 11.2-15. 

2.1.3 Calculated dose contributions from the three waterborne effluent 
pathways are summed to obtain the total dose to a member of the 
public from liquid effluent. If a specific waterborne exposure 
pathway does not exist (based on the most recent Land Use 
Census results) then offsite dose calculations for the applicable 
exposure pathway do not need to be performed. 

2.1.4 Effluent data from the following Insignificant Pathway shall be 
evaluated for inclusion in the Radioactive Effluent Release Report: 
Sewage Treatment Plant. 

2.2 Effluent Data 

2.2.1 The total number of curies released for each radionuclide during 
the time period being evaluated is supplied by the SSES radiation 
monitoring program. 

5 of49 



ODCM-QA-005 
Revision 6 
Page 6 of 49 

2.2.2 For determination of compliance with SSES Technical 
Requirements Manual dose limits, effluent totals shall be based 
only on activity positively detected at the 95% confidence level. 

2.3 Projected Dose 

2.3.1 The projected quarterly dose contribution from batch releases for 
which radionuclide concentrations are determined by periodic 
composite sample analysis, as stated in TR Table 3.11.1.1-1 may 
be approximated by assuming an average concentration based on 
the previous monthly or quarterly composite analysis. 

2.3.2 The calculated dose contributions from these radionuclides shall 
be based on the actual composite analysis. The cumulative dose 
commitment to the total body or any organ for a quarterly or 
annual analysis shall be based on the summation of isotopic 
activities and average cooling tower blowdown from all releases 
occurring during that time period. 

2.4 Assignment of Releases to the Reactor Units 

2.4.1 For determination of compliance with SSES radioactive effluent 
dose limits which are on a "per reactor unit" basis, waterborne 
effluents shall be equally divided between Unit 1 and Unit 2 
release totals. (Ref. 3.11) 

3. REFERENCES 

3.1 TR Table 3.11.1.1-1, Radioactive Liquid Waste Sampling and Analysis Program. 

3.2 TR 3.11.1.2 Liquid Effluents Dose 

3.3 TR 3.11.3 Total Dose 

3.4 1 OCFR20.1302, Compliance with the Dose Limits for Individual Members of the 
Public 

3.5 1 OCFR20 Appendix B, Annual Limits on Intake (ALis) and Derived Air 
Concentrations (DACs) of Radionuclides for Occupational Exposure; Effluent 
Concentrations; Concentrations for Release to Sewerage. 

3.6 1 OCFR50 Appendix I, Numerical Guides for Design Objectives and Limiting 
Conditions for Operation to Meet the Criterion "As Low as is Reasonably 
Achievable" for Radioactive Material in Light-water Cooled Nuclear Power 
Reactor Effluents. 
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3. 7 40CFR190, Environmental radiation protection standards for nuclear power 
operations. 

3.8 Regulatory Guide 1.109, Rev. 1, October, 1977, Calculation of Annual Doses to 
Man from Routine Releases of Reactor Effluents for the Purposes of Evaluating 
Compliance with 10CFR50, Appendix I. 

3.9 SSES License Action Request 97-002, Clarification of Specifications 3.11.1.2 
and 3.11.1.3, 1/20/97. 

3.10 FSAR Table 11.2-15, Input Data for Aquatic Dose Calculations. 

3.11 NUREG-0133 Preparation of Radiological Effluent Technical Specifications for 
Nuclear Power Plants, October 1978. 

3.12 "Study of Travel Time and Mixing Characteristics for the Susquehanna River 
Below the Susquehanna Steam Electric Station," The Sutron Corporation, Sutron 
Report No. SCR85-0007, November, 1985. 

3.13 Kocher, D. C., "Radioactive Decay Tables," DOE/TIC Report 11026, Oak Ridge 
National Laboratory, Oak Ridge, TN, 1981. 

3.14 PPL Calculation EC-RADN-1041, Rev. 5, "SSES 'Expected' Liquid and Gaseous 
Effluent Aquatic Doses and Atmospheric Doses- NWC/CFS/HWC." 

3.15 PPL Calculation EC-ENVR-1 055, Rev. 1, "Evaluation of Dose Factors for Liquid 
and Gaseous Effluent Releases." 

3.16 PPL Calculation EC-ENVR-0501 (OT-93-RKB-019), Liquid Dose Factor 
Calculations- Liquid Pathway Dose Factors for SSES ODCM. 

3.17 "Importance of P-32 in Nuclear Reactor Liquid Effluents," Edward F. Branagan, 
Jr., Charles R. Nichols and Charles A. Willis, USNRC June 1982. 

3.18 PPL AR No. 401298 "Deletion of LRW Composite Sample P-32 Analysis," 
May 2002. 

3.19 NUREG-0172, Age-Specific Radiation Dose Commitment Factors for a One-Year 
Chronic Intake, November 1977 

3.20 NUREG/CR-4653, GASPAR II- Technical Reference and User Guide, March 
1987. 
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4. RESPONSIBILITIES 

4.1 Manager-Plant Chemistry/Environmental 

4.1.1 Ensures adequacy and correctness of methodology used in 
calculating doses resulting from waterborne effluents as 
necessary for fulfillment of Technical Requirement Surveillances 
(Sections 3.11.1.2.1 and 3.11.3.1 ). 

4.1.2 Ensures dose calculations necessary for fulfillment of Technical 
Requirement Surveillances (Sections 3.11.1.2.1 and 3.11.3.1) are 
performed. 

4.1.3 Ensures methodology and parameters to be used in calculating 
doses resulting from waterborne effluents are developed to ensure 
compliance with the dose limitations in the Technical 
Requirements Manual. 

5. DEFINITIONS 

None 

6. PROCEDURE 

6.1 Liquid Effluent Dose Calculation 

The dose due to radionuclides released in liquid effluent to unrestricted areas is 
calculated via equations 1, 2 and 3 as outlined below. The equations incorporate 
the methodology as described in Regulatory Guide 1.1 09. A consolidated version 
of the Regulatory Guide 1.109 dose calculation methodology is outlined in 
Attachment G. 

1 Mr Uar~ , R ·= 119 Q·D. ·e-"'tp apJ F . 1 atpJ 
I 

Potable Water (1) 

R · = 1119 Mr Uap ~ Q B· D · · e"'-itp apJ F ~ i 1p atpJ 
I 

Fish (2) 

MpUap W , 'i. 
Rapj = 1119 F ~ Qi Ti Daipj [e""Jtp][l- e- ttb] 

I 

Shoreline (3) 

Where: 

Bip = Equilibrium bioaccumulation factor for nuclide i in pathway p, 
expressed as the ratio of the concentration in biota (pCi/kg) to the 
radionuclide concentration in water (pCi/liter), i.e., liter/kg (Ref. 3.8 
Table A-1) 
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DalpJ = Dose factor specific to a given age group a, radionuclide i, 
pathway p, and organ j, which can be used to calculate the 
radiation dose from ingestion of a radionuclide or from standing on 
contaminated ground (Ref. 3.8 Table E-6, E-11 through E-14) 
(mrem/pCi ingested or mrem/hr per pCi/m2

) 

F = Flow rate in the liquid effluent (cooling tower blowdown flow in ft. 3/sec) 

Mp = Mixing ratio at the point of withdrawal of drinking water or point of 
harvest of fish 

= = 
Reciprocal of the dilution factor DFp (Attachment E) 
1/DFp 

Q1 = Release rate of nuclide i (Ci/yr) 

RapJ = Total annual dose to organ j of individuals of age group a from all 
radionuclides in the pathway p (mrem/yr) 

tp = Total time elapsed between release of the nuclides and ingestion 
of food or water (Attachment F) (hr) 

Uap = Usage factor that specifies the intake rate or exposure rate for an 
individual of age group a associated with pathway p 
(Attachment F) (kg/yr, 1/yr or hr/yr) 

1.,1 = Radioactive decay constant of nuclide i (Attachment D) (hr"1) 

1119 = Factor to convert from (Ci/yr)/(ft3/sec) to pCi/liter (Reg Guide 1.109 
lists 1100 which is 1119 rounded to nearest hundreth) 

111,900 = Factor to convert from (Ci/yr)/(te/sec) to pCi/liter and to account 
for proportionality constant (1 00 liter/m2-day) used in sediment 
radioactivity model (Reg. Guide 1.109 lists 110,000 which is 
111 ,900 rounded to the nearest ten thousandth) 

W = shoreline width factor (Attachment F) (dimensionless) 

tb = Period of time shoreline is exposed to contaminated water 
(Attachment F) (hr) 

T1 = Radioactive half-life of nuclide i (days). 

It should be noted that although the same notation is used for all three pathways, 
Mp, Uap. and tp have different values, because the assumed point of withdrawal of 
drinking water is not the same as the assumed point of fish harvest or shoreline 
exposure. 
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6.2 Projected Dose from Liquid Effluent 

6.2.1 Doses from liquid effluents released to unrestricted areas are 
projected at least every 31 days as required by TRM 3.11.1.3. 
These projections are made by averaging the doses from previous 

· operating history as appropriate, for what would be indicative of 
expected future operations. The dose projection from Liquid 
Effluents Released to Unrestricted Areas can also be performed 
by the following equation: 

R . = 2.: [I< . . * c. * v * k] apJ . atpJ 1 
l 

Eq.4 

Where: 

Rap] = Total projected dose during period to organ j from fish, 
water ingestion and shoreline exposure to individuals of 
age group a from all radionuclides in pathway p (mrem); 

Kalpj = Composite dose conversion factor (adult, teen, child) or 
water ingestion dose factor (infant) to organ j of individuals 
to age group a from radionuclide i in pathway p (mrem/Ci 
released: Attachment H for Maximum Hypothetical 
Composite Dose Factors, Attachment I for Maximum 
Hypothetical Water Ingestion Dose Factors); 

C1· = Average concentration of radionuclide i in undiluted liquid 
effluent during batch release from radwaste (Cilml). 

v = Total undiluted batch volume released from radwaste 
(gallons). 

k = Conversion factor (3.785E3 ml/gallon). 
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6.3 Waterborne Effluent Dose Calculations Exceeding Twice the TRM Values 

6.3.1 When the results of waterborne dose calculations exceed twice 
the value of the TR 3.11.1.2.a or 3.11.1.2.b), calculations shall be 
made including the direct radiation contribution to determine if the 
limits of TR 3.11.3 have been exceeded. If the limits of TR 3.11 .3 
have been exceeded, a special report shall be prepared and 
submitted to the NRC within 30 days addressing the actions 
specified in TR 3.11.3. 

7. RECORDS 

None 
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DOSE COMMITMENT FACTORS 
FOR THE POTABLE WATER PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Units: (mrem/hr)/(pCi/ml)) 

Age Group: ADULT 
Pathway: Potable water (PWtr) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 
-----------------------------------------------------------------------------~--
H-3 O.OOe+OO 8.74e+OO 8.74e+00 8.74e+OO 8.74e+00 8.74e+OO O.OOe+OO 8.74e+00 
C-14 2.36e+02 4.73e+01 4.73e+01 4.73e+01 4.73e+01 4.73e+01 O.OOe+OO 4.73e+01 
NA-24 1.41e+02 1. 41e+02 1.41e+02 1. 41e+02 1.41e+02 1.41e+02 O.OOe+OO 1.41e+02 

(1) P-32 2.50e+03 9.99e+02 O.OOe+OO O.OOe+OO O.OOe+OO 1,81e+03 O.OOe+OO 6.21e+02 
CR-51 O.OOe+OO O.OOe+OO 1.32e-01 4,88e-02 2.94e-01 5.57e+01 o. ooe+·oo 2.21e-01 
MN-54 O.OOe+OO 3.80e+02 O.OOe+OO 1.13e+02 O.OOe+OO 1.17e+03 0 .·OOe+OO 7.26e+01 
MN-56 O.OOe+OO 9.57e+OO O.OOe+OO 1.22e+01 O.OOe+OO 3. 05e+02· O.OOe+OO 1.70e+OO 
FE-55 2.29e+02 1.58e+02 O.OOe+OO O.OOe+OO 8.82e+01 9.07e+01 O.OOe+OO 3.69e+01 
FE-59 3.61e+02 8.49e+02 O.OOe+OO O.OOe+OO 2.37e+02 2.83e+03 O.OOe+OO 3. 25e+02 
C0-58 O.OOe+OO 6.20e+01 O.OOe+OO O.OOe+OO O.OOe+OO 1.26e+03 O.OOe+OO 1.39e+02 
C0-60 O.OOe+OO 1.78e+02 O.OOe+OO O.OOe+OO O.OOe+OO 3.35e+03 O.OOe+OO 3.93e+02 
NI-63 1.08e+04 7.50e+02 O.OOe+OO O.OOe+OO O.OOe+OO 1.56e+02 O.OOe+OO 3.63e+02 
NI-65 4.39e+01 5.71e+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.45e+02 O.OOe+OO 2.60e+OO 
CU-64 O.OOe+OO 6.93e+00 O.OOe+OO 1.75e+01 O.OOe+OO 5.91e+02 O.OOe+OO 3.25e+OO 
ZN-65 4.03e+02 1.28e+03 O,OOe+OO 8.57e+02 O.OOe+OO 8.07e+02 O.OOe+OO 5.79e+02 
ZN-69 8.57e-01 1.64e+OO O.OOe+OO 1. 07e+OO O.OOe+OO 2.46e-01 O.OOe+OO 1.14e-01 
ZN-69M 1.42e+01 3.40e+01 O.OOe+OO 2.06e+01 O.OOe+OO 2.07e+03 O.OOe+OO 3.10e+00 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O,OOe+OO O.OOe+OO 4.82e+OO O.OOe+OO 3.35e+OO 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3,40e-05 O.OOe+OO 4.34e+00 
BR-85 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.78e-01 
RB-86 O.OOe+OO 1. 76e+03 O.OOe+OO O.OOe+OO O.OOe+OO 3.46e+02 O.OOe+OO 8.18e+02 
RB-88 O.OOe+OO 5.03e+OO O.OOe+OO O.OOe+OO O.OOe+OO 6. 96e-ll O.OOe+OO 2.67e+OO 
RB-89 O.OOe+OO 3.34e+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.94e-13 O.OOe+OO 2.35e+OO 
SR-89 2.56e+04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4 .11e+03 O.OOe+OO 7.36e+02 
SR-90 6.31e+05 O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.82e+04 O.OOe+OO 1.55e+05 
SR-91 4. 72e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.25e+03 O.OOe+OO 1.91e+01 
SR-92 1.79e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.55e+03 O.OOe+OO 7.74e+OO 
Y-90 8.01e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 8.49e+03 O.OOe+OO 2.15e-02 
Y-91 1.17e+01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.46e+03 O.OOe+OO 3.14e-01 
Y-91M 7. 56e-03 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.22e-02 O.OOe+OO 2.93e-04 
Y-92 7.03e-02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.23e+03 O.OOe+OO 2.06e-03 
Y-93 2.23e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 7.07e+03 O.OOe+OO 6.16e-03 
ZR-95 2.53e+00 8 .lle-01 O.OOe+OO 1. 27e+OO O.OOe+OO 2.57e+03 O.OOe+OO 5.49e-01 
ZR-97 1.40e-01 2.82e-02 O.OOe+OO 4.26e-02 O.OOe+OO 8.74e+03 O.OOe+OO 1.29e-02 
NB-95 5.18e-01 2.88e-01 O.OOe+OO 2.85e-01 O.OOe+OO 1.75e+03 O.OOe+OO 1.55e-01 
M0-99 O.OOe+OO 3.59e+02 O.OOe+OO 8.12e+02 O.OOe+OO 8.31e+02 O.OOe+OO 6.82e+01 
TC-99M 2.06e-02 5. 81e-02 O.OOe+OO 8.82e-01 2.85e-02 3.44e+01 O.OOe+OO 7.40e-01 
TC-101 2 .lle-02 3.05e-02 O.OOe+OO 5,48e-01 1.56e-02 9.15e-14 O.OOe+OO 2.99e-01 
RU-103 1.54e+01 O.OOe+OO O.OOe+OO 5.88e+01 O.OOe+OO 1.80e+03 O.OOe+OO 6.63e+OO 

<1>1ngestion dose factor (for bone) used in calculation of Dose Commitment Factor for P-32 derived in 
accordance with information supplied In Reference 3.17. The teen and child bone dose ingestion dose 
factors were derived by the ratio of the adult bone ingestion dose factors in Reg. Guide 1.1 09 and "The 
Importance of P-32 in Nuclear Reactor Liquid Effluents," Branagan, E. F., Nichols, C.R., and Willis, C. A., 
USNRC, 6/82 (Ref 3.17). 

Page 1 of 8 12 of 49 



Attachment A 
ODCM-QA-005 
Revision 6 
Page 13 of 49 

DOSE COMMITMENT FACTORS 
FOR THE POTABLE WATER PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Units: ( (mrem/hr) I (f1Ci/ml)) 

Age Group: ADULT 
Pathway: Potable Water (PWtr) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-105 1.28e+OO O.OOe+OO O.OOe+OO 1.66e+01 O.OOe+OO 7.84e+02 O.OOe+OO 5.06e-01 
RU-106 2.29e+02 O.OOe+OO O.OOe+OO 4.42e+02 O.OOe+OO 1. 48e+04 O.OOe+OO 2.90e+01 
AG-llOM 1.33e+01 1. 23e+01 O.OOe+OO 2.42e+01 O.OOe+OO 5.03e+03 O.OOe+OO 7.32e+OO 
TE-125M 2.23e+02 8.08e+01 6,71e+01 9.07e+02 O.OOe+OO 8.90e+02 O.OOe+OO 2.99e+01 
TE-127 9.15e+OO 3.29e+OO 6.78e+OO 3.73e+01 O.OOe+OO 7.22e+02 O.OOe+OO 1.98e+OO 
TE-127M 5.63e+02 2.01e+02 1.44e+02 2.29e+03 O.OOe+OO 1.89e+03 O.OOe+OO 6.87e+01 
TE-129 2.61e+OO 9.82e-01 2.01e+OO 1.1De+01 O.OOe+OO 1.97e+OO O.OOe+OO 6.37e-01 
TE-129M 9.57e+02 3.57e+02 3.29e+02 3.99e+03 O.OOe+OO 4.82e+03 O.OOe+OO 1.51e+02 
TE-131 1. 64e+OO 6.85e-01 1.35e+OO 7.18e+OO O.OOe+OO 2.32e-01 O.OOe+OO 5.18e-01 
TE-131M 1.44e+02 7.04e+01 1.12e+02 7.13e+02 O.OOe+OO 6.99e+03 O.OOe+OO 5.87e+01 
TE-132 2.1De+02 1. 36e+02 1.50e+02 1.31e+03 O.OOe+OO 6.42e+03 O.OOe+OO 1.27e+02 
I-130 6.29e+01 1.86e+02 1.57e+04 2.90e+02 O.OOe+OO 1.60e+02 O.OOe+OO 7.32e+01 
I-131 3.46e+02 4.95e+02 1.62e+05 8.49e+02 O.OOe+OO 1.31e+02 O.OOe+OO 2.84e+02 
I-132 1. 69e+01 4.52e+01 1.58e+03 7.20e+01 O.OOe+OO 8.49e+OO O.OOe+OO 1.58e+01 
I-133 1.18e+02 2.06e+02 3.02e+04 3.59e+02 O.OOe+OO 1. 85e+02 O.OOe+OO 6.27e+01 
I-134 8.82e+OO 2.40e+01 4.15e+02 3.81e+01 O.OOe+OO 2.09e-02 O.OOe+OO 8.57e+OO 
I-135 3.69e+01 9.65e+01 6.37e+03 1.55e+02 O.OOe+OO 1. 09e+02 O.OOe+OO 3.56e+01 
CS-134 5.18e+03 1.23e+04 O.OOe+OO 3.99e+03 1.32e+03 2.16e+02 O.OOe+OO 1. 01e+04 
CS-136 5.42e+02 2.14e+03 O.OOe+OO 1.19e+03 1.63e+02 2.43e+02 O.OOe+OO 1.54e+03 
CS-137 6.63e+03 9.07e+03 O.OOe+OO 3.08e+03 1.02e+03 1. 76e+02 O.OOe+OO 5.94e+03 
CS-138 4.59e+OO 9.07e+OO O.OOe+OO 6.67e+OO 6.58e-01 3.87e-05 O.OOe+OO 4.49e+OO 
BA-139 8.07e+OO 5.75e-03 O.OOe+OO 5.38e-03 3.26e-03 1. 43e+01 O.OOe+OO 2.36e-01 
BA-140 1.69e+03 2.12e+OO O.OOe+OO 7.22e-01 1.22e+OO 3.48e+03 O.OOe+OO 1.11e+02 
BA-141 3.92e+OO 2.96e-03 O.OOe+OO 2.75e-03 1.68e-03 1. 85e-09 O.OOe+OO 1.32e-01 
BA-142 1.77e+OO 1. 82e-03 O.OOe+OO 1.54e-03 1.03e-03 2.50e-18 O.OOe+OO 1.12e-01 
LA-140 2.08e-01 1.05e-01 O.OOe+OO O.OOe+OO O.OOe+OO 7.70e+03 O.OOe+OO 2.77e-02 
LA-142 1. 07e-02 4.84e-03 O.OOe+OO O.OOe+OO O.OOe+OO 3.54e+01 O.OOe+OO 1.21e-03 
CE-141 7.79e-01 5.27e-01 O.OOe+OO 2.45e-01 O.OOe+OO 2.01e+03 O.OOe+OO 5.98e-02 
CE-143 1.37e-01 1.02e+02 O.OOe+OO 4.47e-02 O.OOe+OO 3.79e+03 O.OOe+OO 1.12e-02 
CE-144 4.06e+01 1.70e+01 O.OOe+OO 1.01e+01 O.OOe+OO 1.37e+04 O.OOe+OO 2.18e+OO 
PR-143 7.66e-01 3.07e-01 O.OOe+OO 1. 77e-01 O.OOe+OO 3.35e+03 O.OOe+OO 3.79e-02 
PR-144 2.50e-03 1.04e-03 O.OOe+OO 5.87e-04 O.OOe+OO 3.60e-10 O.OOe+OO 1.27e-04 
ND-147 5.23e-01 6.05e-01 O.OOe+OO 3,54e-01 O.OOe+OO 2.90e+03 O,OOe+OO 3.62e-02 
W-187 8.57e+OO 7.17e+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.35e+03 O.OOe+OO 2.50e+OO 
NP-239 9.90e-02 9.74e-03 O.OOe+OO 3.04e-02 O.OOe+OO 2.00e+03 O.OOe+OO 5.37e-03 
PU-239 6.03e+04 7.25e+03 O.OOe+OO 6.75e+03 O.OOe+OO 5.54e+03 O.OOe+OO 1. 59e+03 
U-235 6.67e+04 O.OOe+OO O.OOe+OO 1.56e+04 O.OOe+OO 6.50e+03 O.OOe+OO 4.04e+03 
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DOSE COMMITMENT FACTORS 
FOR THE POTABLE WATER PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Units: ((mrem/hr)/(~Ci/ml)) 

Age Group: TEEN 
Pathway: Potable Water (PWtr) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 6.16e+00 6.16e+OO 6.16e+OO 6.16e+OO 6.16e+OO O,OOe+OO 6.16e+OO 
C-14 2.36e+02 4. 72et01 4. 72e+01 4.72e+01 4. 72e+01 4.72e+01 0.008+00 4. 72e+Ol 
NA-24 1.34e+02 1.34e+02 1. 34e+02 1.34e+02 1. 34e+02 1.34e+02 O.OOetOO 1.34e+02 

(1) P-32 2.50e+03 9.94e+02 O.OOe+OO O.OOe+OO O.OOe+OO 1.35e+03 O.OOetOO 6.22e+02 
CR-51 O.OOetOO O.OOetOO 1.16e-01 4.59e-02 2.99e-01 3.52e+01 O.OOe+OO 2,09e-01 
MN-54 O.OOetOO 3.43e+02 O.OOe+OO 1.02e+02 O.OOe+OO 7.03e+02 O.OOe+OO 6.80e+01 
MN-56 O.OOe+OO 9.19et00 O.OOe+OO 1.16e+01 O.OOetOO 6.05et02 O.OOe+OO 1.63et00 
FE-55 2.20e+02 1.56e+02 O.OOe+OO O.OOe+OO 9.88e+01 6.74e+01 O.OOe+OO 3.63et01 
FE-59 3.41e+02 7.97et02 O.OOe+OO O.OOe+OO 2.51e+02 1. 88e+03 O.OOe+OO 3.08e+02 
C0-58 O.OOetOO 5.65e+01 O.OOe+OO O.OOe+OO O.OOe+OO 7.79e+02 O.OOe+OO 1.30et02 
C0-60 O.OOe+OO 1. 63e+02 O.OOe+OO O.OOe+OO O.OOe+OO 2.13e+03 O.OOe+OO 3.68e+02 
NI-63 1.03e+04 7.27e+02 O.OOe+OO O.OOe+OO O.OOe+OO 1.16e+02 O.OOetOO 3.49et02 
NI-65 4.35e+01 5.56et00 O.OOe+OO O.OOe+OO O.OOe+OO 3.02e+02 O.OOe+OO 2.53e+OO 
CU-64 O.OOe+OO 6.69e+00 O.OOe+OO 1.69e+01 O.OOe+OO 5.19e+02 O.OOe+OO 3.15et00 
ZN-65 3.35e+02 1.16et03 O.OOe+OO 7.44e+02 O.OOe+OO 4.92e+02 O.OOe+OO 5.42et02 
ZN-69 8.55e-01 1. 63e+OO O.OOe+OO 1.06e+OO O.OOe+OO 3.00e+OO O.OOe+OO 1.14e-01 
ZN'--69M 1. 40e+01 3.29e+01 O;OOe+OO 2.00e+01 O.OOe+OO 1. 81e+03 O.OOe+OO 3.02e+OO 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOetOO 3.34e+OO 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOetOO O.OOe+OO O.OOe+OO 4.20e+OO 
BR-85 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOetOO 1.77e-01 
RB-86 O,OOe+OO 1.73et03 O.OOe+OO O.OOe+OO O.OOe+OO 2.56e+02 O.OOe+OO 8,14e+02 
RB-88 O,OOe+OO 4.95et00 O.OOe+OO O.OOe+OO O.OOe+OO 4.24e-07 O.OOe+OO 2,64e+OO 
RB-89 O.OOe+OO 3.20e+OO O.OOe+OO O.OOe+OO O.OOetOO 4.90e-09 O.OOe+OO 2.26e+OO 
SR-89 2.56et04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.05e+03 O.OOetOO 7.33e+02 
SR-90 4.83e+05 O.OOe+OO O.OOe+OO O.OOe+OO O.OOetOO 1.35e+04 O.OOe+OO 1.19et05 
SR-91 4.69e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.13e+03 O.OOe+OO 1.87et01 
SR-92 1.77et02 O.OOetOO O.OOe+OO O,OOe+OO O.OOe+OO 4.52e+03 O.OOetOO 7.56et00 
Y-90 7.97e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.57e+03 O.OOe+OO 2,15e-02 
Y-91 1.17e+Ol O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.79e+03 O.OOe+OO 3,13e-01 
Y-91M 7.50e-03 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3,54e-01 O.OOe+OO 2.87e-04 
Y-92 7.03e-02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.93e+03 O.OOetOO 2.03e-03 
Y-93 2.23e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.80e+03 O.OOe+OO 6.10e-03 
ZR-95 2.40e+OO 7.56e-01 O.OOe+OO 1. lle+OO O.OOe+OO 1.74e+03 O.OOe+OO 5.20e-01 
ZR-97 1.38e-01 2.73e-02 O.OOe+OO 4.13e-02 O.OOe+OO 7.38e+03 O.OOe+OO 1.26e-02 
NB-95 4.78e-01 2.65e-01 O.OOetOO 2.57e-01 O.OOetOO 1.13e+03 O.OOe+OO 1. 4 6e-01 
M0-99 O,OOe+OO 3.51et02 O.OOe+OO 8.02e+02 O.OOe+OO 6.28et02 O.OOe+OO 6.69e+01 
TC-99M 1,93e-02 5.38e-02 O.OOe+OO 8.02e-01 2.99e-02 3.53e+01 O.OOetOO 6.98e-Ol 
TC-101 2.09e-02 2.98e-02 O.OOe+OO 5.38e-Ol 1. Sle-02 5.09e-09 O.OOe+OO 2.92e-01 
RU-103 1.48et01 O.OOe+OO O.OOe+OO 5.23e+01 O.OOe+OO 1. 24e+03 O.OOe+OO 6.34et00 

(1llngestlon dose factor (for bone) used in calculation of Dose Commitment Factor for P-32 derived In accordance with 
information supplied in Reference 3.17. The teen and child bone dose ingestion dose factors were derived by the 
ratio of the adult bone ingestion dose factors In Reg. Guide 1.109 and "The Importance of P-32 in Nuclear Reactor 
Liquid Effluents," Branagan, E. F., Nichols, C.R., and Willis, C. A., USNRC, 6/82 (Ref 3.17). 
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DOSE COMMITMENT FACTORS 
FOR THE POTABLE WATER PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Units: ( (mrem/hr) I (pCi/ml)) 

Age Group: TEEN 
Pathway: Potable Water (PWtr) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 
--------------------------------------------------~-----------------------------

RU-105 1. 27e+OO O.OOe+OO O.OOe+OO 1.60e+01 O.OOe+OO 1.02e+03 O.OOe+OO 4.92e-01 

RU-106 2.28e+02 O.OOe+OO O.OOe+OO 4. 40e+02 O.OOe+OO 1.09e+04 O.OOe+OO 2.87e+01 

AG-110M 1.19e+01 1.13e+01 O.OOe+OO 2.15e+Ol O.OOe+OO 3.17e+03 O.OOe+OO 6.86e+00 

TE-125M 2.23e+02 8.02e+Ol 6.22e+01 O.OOe+OO O.OOe+OO 6.57e+02 O,OOe+OO 2.98e+Ol 

TE-127 9.19e+OO 3.26e+00 6.34e+00 3. 72e+Ol O.OOe+OO 7.09e+02 O.OOe+OO 1.98e+00 

TE-127M 5.62e+02 1.99e+02 1. 34e+02 2.28e+03 O.OOe+OO 1.40e+03 O.OOe+OO 6.69e+01 

TE-129 2.60e+OO 9.7le-01 1.86e+OO 1.09e+01 O.OOe+OO 1. 42e+01 O.OOe+OO 6.34e-01 

TE-129M 9.48e+02 3.52e+02 3.06e+02 3.97e+03 O.OOe+OO 3.56e+03 O.OOe+OO 1. 50e+02 

TE-131 1.62e+OO 6.69e-01 1. 25e+OO 7.09e+OO O.OOe+OO 1.33e-01 O.OOe+OO 5.07e-01 

TE-131M 1.42e+02 6.80e+Ol 1. 02e+02 7.09e+02 O.OOe+OO 5.46e+03 O.OOe+OO 5.67e+01 

TE-132 2.03e+02 1.28e+02 1.35e+02 1.23e+03 O.OOe+OO 4.07e+03 O.OOe+OO 1.21e+02 

I-130 5.99e+01 1. 73e+02 1.41e+04 2.67e+02 O.OOe+OO 1.33e+02 O.OOe+OO 6.92e+01 

I-131 3.40e+02 4,76e+02 1. 39e+05 8.20e+02 O.OOe+OO 9.42e+01 O.OOe+OO 2.56e+02 

I-132 1.62e+01 4.24e+01 1. 43e+03 6.69e+Ol O.OOe+OO 1.85e+01 O.OOe+OO 1.52e+01 

I-133 1.17e+02 1.98e+02 2. 77e+04 3.48e+02 O.OOe+OO 1.50e+02 O.OOe+OO 6.05e+01 

I-134 8.49e+OO 2.25e+01 3.75e+02 3.55e+01 O.OOe+OO 2.97e-01 O.OOe+OO 8.08e+00 

I-135 3,55e+01 9.13e+01 5.87e+03 1.44e+02 O.OOe+OO 1.01e+02 o.ooe+OO 3.38e+01 

CS-134 4.87e+03 1.15e+04 O.OOe+OO 3.64e+03 1.39e+03 1.42e+02 O.OOe+OO 5.31e+03 

CS-136 4.99e+02 1.97e+03 O.OOe+OO 1.07e+03 1.69e+02 1.58e+02 O.OOe+OO 1.32e+03 

CS-137 6.51e+03 8.66e+03 O.OOe+OO 2.95e+03 1.15e+03 1.23e+02 O.OOe+OO 3.02e+03 

CS-138 4.51e+OO 8.66e+OO O.OOe+OO 6.4De+00 7.44e-01 3.93e-03 O,OOe+OO 4.33e+00 

BA-139 8.08e+OO 5,69e-03 O.OOe+OO 5.36e-03 3.92e-03 7.21e+01 O.OOe+OO 2.35e-01 

BA-140 1.65e+03 2.02e+OO O.OOe+OO 6.86e-01 1.36e+00 2.55e+03 O.OOe+OO 1.06e+02 

BA-141 3.90e+OO 2.91e-03 O.OOe+OO 2.70e-03 1.99e-03 8.31e-06 O.OOe+OO 1. 30e-01 

BA-142 1.74e+OO 1. 74e-03 O.OOe+OO 1. 4 7e-03 1.16e-03 5.34e-12 O.OOe+OO 1.07e-Ol 

LA-140 2.02e-01 9.94e-02 O.OOe+OO O.OOe+OO O.OOe+OO 5.71e+03 O.OOe+OO 2.65e-02 

LA-142 1.04e-02 4.62e-03 O.OOe+OO O.OOe+OO O.OOe+OO 1..4le+02 O.OOe+OO 1..15e-03 

CE-141 7.73e-01 5.16e-01 O.OOe+OO 2.43e-01 O.OOe+OO 1..48e+03 O.OOe+OO 5.93e-02 

CE-143 1.37e-01 9.94e+01 O.OOe+OO 4.46e-02 O.OOe+OO 2.99e+03 O.OOe+OO 1.11e-02 

CE-144 4.05e+01 1.67e+01 O.OOe+OO l.00e+01 O.OOe+OO 1.02e+04 O.OOe+OO 2.17e+OO 

PR-143 7.62e-01 3.04e-01 O.OOe+OO 1. 77e-01 O.OOe+OO 2.51e+03 O.OOe+OO 3.79e-02 

PR-144 2.50e-03 1.02e-03 O.OOe+OO 5.87e-04 O.OOe+OD 2.76e-06 O.OOe+OO 1. 27e-04 

ND-147 5.45e-01 5.93e-01 O.OOe+OO 3.48e-01 O.OOe+OO 2.14e+03 O.OOe+OO 3.55e-02 

W-187 8.49e+OO 6.92e+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.87e+03 O.OOe+OO 2.42e+00 

NP-239 1.02e-01 9.65e-03 O.OOe+DO 3,03e-02 O.OOe+OO 1.55e+03 O.OOe+OO 5.36e-03 

PU-239 4.45e+04 5.40e+03 O.OOe+OO 4.98e+03 O.OOe+OO 4.11e+03 O.OOe+OO 1.17e+03 

U-235 6,63e+04 O.OOe+OO O,OOe+OO 1. 55e+04 O.OOe+OO 4.81e+03 O.OOe+OO 4.04e+03 
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DOSE COMMITMENT FACTORS 
FOR THE POTABLE WATER PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Units: ((mrem/hr)/(pCi/ml)) 

Age Group: CHILD 
Pathway: Potable Water (PWtr) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 1.18e+Ol 1.18e+Ol 1.18e+01 1.18e+01 1.18e+Ol O.OOe+OO 1.18e+01 
C-14 7.03e+02 1. 41e+02 1.41e+02 1.41e+02 1.41e+02 1.41e+02 O.OOe+OO 1.41e+02 
NA-24 3.37e+02 3.37e+02 3.37e+02 3.37e+02 3.37e+02 3.37e+02 O.OOe+OO 3.37e+02 

(1) P-32 7.44e+03 2.24e+03 O.OOe+OO O.OOe+OO O.OOe+OO 1.33e+03 O.OOe+OO 1. 85e+03 
CR-51 O.OOe+OO O.OOe+OO 2.87e-01 7.85e-02 5.24e-01 2.74e+01 O.OOe+OO 5.17e-01 
MN-54 O.OOe+OO 6.22e+02 O.OOe+OO 1.74e+02 O.OOe+OO 5.22e+02 O.OOe+OO 1.66e+02 
MN-56 O.OOe+OO 1.94e+01 O.OOe+OO 2.35e+01 O,OOe+OO 2.81e+03 O.OOe+OO 4.38e+OO 
FE-55 6.69e+02 3.55e+02 O.OOe+OO O.OOe+OO 2.01e+02 6.57e+01 O.OOe+OO 1.10e+02 
FE-59 9.59e+02 1.55e+03 O.OOe+OO O.OOe+OO 4.50e+02 1.62e+03 O.OOe+OO 7.73e+02 
C0-58 O.OOe+OO 1.05e+02 O.OOe+OO O.OOe+OO O.OOe+OO 6.10e+02 O.OOe+OO 3.20e+02 
C0-60 O.OOe+OO 3,08e+02 O.OOe+OO O.OOe+OO O.OOe+OO 1.70e+03 O.OOe+OO 9.07e+02 
NI-63 3.13e+04 1.67e+03 O.OOe+OO O.OOe+OO O.OOe+OO 1.13e+02 O.OOe+OO 1.06e+03 
NI-65 1.29e+02 1. 22e+01 O,OOe+OO O.OOe+OO O.OOe+OO 1. 49e+03 O.OOe+OO 7.09e+OO 
CU-64 O.OOe+OO 1.42e+01 O.OOe+OO 3.44e+01 O.OOe+OO 6.69e+02 O.OOe+OO 8.60e+00 
ZN-65 7.97e+02 2.12e+03 O.OOe+OO 1. 34e+03 O.OOe+OO 3.73e+02 O.OOe+OO 1.32e+03 
ZN-69 2.55e+OO 3.68e+OO O.OOe+OO 2.23e+OO O.OOe+OO 2.32e+02 O.OOe+OO 3.40e-01 
ZN-69M 4.13e+01 7.04e+01 O,OOe+OO 4.09e+01 O.OOe+OO 2.29e+03 O.OOe+OO 8.31e+OO 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 9.94e+OO 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.15e+01 
BR-85 O.OOe+OO O.OOe+OO O.OOe+OO O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.30e-01 
RB-86 O.OOe+OO 3.90e+03 O.OOe+OO O.OOe+OO O.OOe+OO 2.51e+02 O.OOe+OO 2.40e+03 
RB-88 O.OOe+OO 1.10e+01 O.OOe+OO O.OOe+OO O.OOe+OO 5.42e-01 O.OOe+OO 7.67e+OO 
RB-89 O.OOe+OO 6.80e+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.93e-02 O.OOe+OO 6.05e+OO 
SR-89 7.67e+04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.97e+03 O.OOe+OO 2.19e+03 
SR-90 9.88e+05 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.33e+04 O.OOe+OO 2.51e+05 
SR-91 1.40e+03 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.08e+03 O.OOe+OO 5.27e+01 
SR-92 5.25e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 9.94e+03 O.OOe+OO 2.10e+01 
Y-90 2.39e+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.80e+03 O,OOe+OO 6.40e-02 
Y-91 3.50e+01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.66e+03 O.OOe+OO 9.36e-01 
Y-91M 2.22e-02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.35e+01 O.OOe+OO 8.08e-04 
Y-92 2.09e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.05e+03 O.OOe+OO 5.99e-03 
Y-93 6.63e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 9.88e+03 O.OOe+OO 1.82e-02 
ZR-95 6.74e+OO 1.48e+OO O.OOe+OO 2.12e+OO O.OOe+OO 1.55e+03 O.OOe+OO 1.32e+OO 
ZR-97 4.06e-01 5.87e-02 O.OOe+OO 8.43e-02 O.OOe+OO 8.90e+03 O.OOe+OO 3.47e-02 
NB-95 1.31e+OO 5.09e-01 O.OOe+OO 4.78e-01 O.OOe+OO 9.42e+02 O.OOe+OO 3.64e-01 
M0-99 O.OOe+OO 7.73e+02 O.OOe+OO 1.65e+03 O.OOe+OO 6.40e+02 O.OOe+OO 1.91e+02 
TC-99M 5,37e-02 1.05e-01 O.OOe+OO 1.53e+OO 5.34e-02 5.99e+01 O.OOe+OO 1.74e+OO 
TC-101 6.22e-02 6.51e-02 O.OOe+OO 1.11e+OO 3.44e-02 2.07e-01 O.OOe+OO 8.26e-01 
RU-103 4.25e+01 O.OOe+OO O.OOe+OO 1. 07e+02 O.OOe+OO 1.10e+03 O.OOe+OO 1.63e+01 

(1)1ngestion dose factor (for bone) used in calculation of Dose Commitment Factor for P-32 derived in accordance with 
information supplied in Reference 3.17. The teen and child bone dose ingestion dose factors were derived by the 
ratio of the adult bone Ingestion dose factors in Reg. Guide 1.109 and "The Importance of P-32 in Nuclear Reactor 
Liquid Effluents," Branagan, E. F., Nichols, C.R., and Willis, C. A., USNRC, 6/82 (Ref 3.17). 
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Release Type: Liquid 
Units: ( (mrem/hr) I (pCi/ml)) 

Age Group: CHILD 
Pathway: Potable Water (PWtr) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 
--------~-------------------------------------------------------------------~ 

RU-105 3.75e+OO O.OOe+OO O.OOe+OO 3.30e+01 O.OOe+OO 2.45e+03 O.OOe+OO 1.36e+OO 
RU-106 6.80e+02 O.OOe+OO O.OOe+OO 9.19e+02 O.OOe+OO 1. 06e+04 O.OOe+OO 8.49e+01 
AG-llOM 3,13e+01 2.12e+01 O.OOe+OO 3.94e+01 O.OOe+OO 2.52e+03 O.OOe+OO 1.69e+01 
TE-125M 6.63e+02 1.80e+02 1.86e+02 O.OOe+OO O.OOe+OO 6.40e+02 O.OOe+OO 8.84e+01 
TE-127 2.74e+01 7.38e+OO 1.90e+01 7.79e+01 O.OOe+OO 1. 07e+03 O.OOe+OO 5.87e+OO 
TE-127M 1.68e+03 4.52e+02 4.02e+02 4.79e+03 O.OOe+OO 1.36e+03 O.OOe+OO 1.99e+02 
TE-129 7.79e+00 2.17e+OO 5.56e+OO 2.28e+01 O.OOe+OO 4.85e+02 O.OOe+OO 1. 85e+OO 
TE-129M 2.83e+03 7.91e+02 9.13e+02 8.31e+03 O.OOe+OO 3.45e+03 O.OOe+OO 4.40e+02 
TE-131 4.83e+OO 1.47e+OO 3.69e+OO 1.46e+01 O.OOe+OO 2.53e+01 O.OOe+OO 1. 44e+OO 
TE-131M 4.19e+02 1.45e+02 2.98e+02 1. 40e+03 O.OOe+OO 5.87e+03 O.OOe+OO 1. 54e+02 
TE-132 5.87e+02 2.60e+02 3.78e+02 2.41e+03 O,OOe+OO 2.62e+03 O.OOe+OO 3.14e+02 
I-130 1.70e+02 3.43e+02 3.78e+04 5.13e+02 O,OOe+OO 1.60e+02 O.OOe+OO 1.77e+02 
I-131 1.00e+03 1.01e+03 3.33e+05 1.65e+03 O.OOe+OO 8,95e+01 O.OOe+OO 5. 72e+02 
I-132 4.65e+01 8.55e+01 3.97e+03 1.31e+02 O.OOe+OO 1. 01e+02 O.OOe+OO 3.93e+01 
I-133 3.44e+02 4.26e+02 7.91e+04 7.09e+02 O.OOe+OO 1.72e+02 O.OOe+OO 1.61e+02 
I-134 2.44e+01 4,52e+01 1. 04e+03 6.92e+01 O.OOe+OO 3.00e+01 O.OOe+OO 2.08e+01 
I-135 1.02e+02 1.83e+02 1.62e+04 2.81e+02 O.OOe+OO 1.40e+02 O.OOe+OO 8.66e+01 
CS-134 1.36e+04 2.23e+04 O.OOe+OO 6.92e+03 2.48e+03 1.20e+02 O.OOe+OO 4. 71e+03 
CS-136 1. 37e+03 3. 76e+03 O.OOe+OO 2.00e+03 2.98e+02 1.32e+02 O.OOe+OO 2.43e+03 
CS-137 1.90e+04 1.82e+04 O.OOe+OO 5.93e+03 2.13e+03 1.14e+02 O.OOe+OO 2.69e+03 
CS-138 1.33e+01 1.84e+01 O.OOe+OO 1. 30e+01 1.40e+OO 8.49e+OO O.OOe+OO 1.17e+01 
BA-139 2.41e+01 1.28e-02 O.OOe+OO 1.12e-02 7.56e-03 1. 39e+03 O.OOe+OO 6.9Be-01 
BA-140 4.83e+03 4.23e+OO O.OOe+OO 1.38e+OO 2.52e+OO 2.45e+03 O.OOe+OO 2.82e+02 
BA-141 1.16e+01 6,51e-03 O.OOe+OO 5.63e-03 3,83e-02 6.63e+OO O.OOe+OO 3.78e-01 
BA-142 5.08e+OO 3,66e-03 O.OOe+OO 2.96e-03 2.15e-03 6.63e-02 O.OOe+OO 2.84e-01 
LA-140 5.87e-01 2.05e-01 O.OOe+OO O.OOe+OO O.OOe+OO 5. 72e+03 O.OOe+OO 6.92e-02 
LA-142 3,05e-02 9.71e-03 O.OOe+OO O.OOe+OO O.OOe+OO 1.92e+03 O.OOe+OO 3.04e-03 
CE-141 2.31e+OO 1.15e+OO O.OOe+OO 5.05e-01 O.OOe+OO 1.44e+03 O.OOe+OO 1.71e-01 
CE-143 4.06e-01 2.20e+02 O.OOe+OO 9.24e-02 O.OOe+OO 3.23e+03 O.OOe+OO 3.19e-02 
CE-144 1.21e+02 3.79e+01 O.OOe+OO 2.10e+01 O.OOe+OO 9.88e+03 O.OOe+OO 6.45e+OO 
PR-143 2.28e+OO 6.86e-01 O.OOe+OO 3. 72e-01 O.OOe+OO 2.47e+03 O.OOe+OO 1.13e-01 
PR-144 7.50e-03 2.32e-03 O.OOe+OO 1.23e-03 O.OOe+OO 4.99e+OO O.OOe+OO 3.77e-04 
ND-147 1.62e+OO 1.31e+OO O.OOe+OO 7.21e-Ol O.OOe+OO 2.08e+03 O.OOe+OO 1.02e-01 
W-187 2.49e+01 1. 48e+01 O.OOe+OO O.OOe+OO O.OOe+OO 2.0Be+03 O.OOe+OO 6.63e+OO 
NP-239 3.05e-01 2.19e-02 O.OOe+OO 6.34e-02 O.OOe+OO 1.62e+03 O.OOe+OO 1. 54e-02 
PU-239 7.50e+04 8.02e+03 O.OOe+OO 7.09e+03 O.OOe+OO 3.98e+03 O.OOe+OO 1.92e+03 
U-235 1.99e+05 O.OOe+OO O.OOe+OO 3.26e+04 O.OOe+OO 4.67e+03 O,OOe+OO 1.20e+04 
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Release Type: Liquid 
Units: ( (mrem/hr) I (pCi/ml)) 

Age Group: INFANT 
Pathway: Potable Water (PWtr) 

Liver Lung GI-Lli Skin TB Nuclide Bone Thyroid Kidney 
----------------------------------------------------------------------------\ 
H-3 O.OOe+OO 1.16e+01 1.16e+01 1.16e+01 1.16e+01 1.16e+01 O,OOe+OO 1.16e+01 

C-14 8.92e+02 1.90e+02 1.90e+02 1.90e+02 1.90e+02 1.90e+02 O.OOe+OO 1.90e+02 
NA-24 3.80e+02 3.80e+02 3.80e+02 3.80e+02 3.80e+02 3.80e+02 O.OOe+OO 3.80e+02 
P-32 6.40e+04 3. 76e+03 O.OOe+OO O.OOe+OO O.OOe+OO 8.65e+02 O.OOe+OO 2.48e+03 
CR-51 O.OOe+OO O.OOe+OO 3.46e-01 7.56e-02 6,73e-01 1.55e+01 O.OOe+OO 5.30e-01 
MN-54 O.OOe+OO 7, 49e+02 O.OOe+OO 1.66e+02 O.OOe+OO 2.75e+02 O.OOe+OO 1.70e+02 
MN-56 O.OOe+OO 3.08e+01 O.OOe+OO 2.64e+01 O.OOe+OO 2.80e+03 O.OOe+OO 5.30e+OO 
FE-55 5.23e+02 3.38e+02 O.OOe+OO O.OOe+OO 1.65e+02 4.29e+01 O.OOe+OO 9.03e+01 
FE-59 1.16e+03 2.02e+03 O.OOe+OO O.OOe+OO 5.98e+02 9.67e+02 O.OOe+OO 7.98e+02 
C0-58 O.OOe+OO 1,35e+02 O.OOe+OO O.OOe+OO O.OOe+OO 3.37e+02 O,OOe+OO 3.38e+02 
C0-60 O.OOe+OO 4.06e+02 O.OOe+OO O.OOe+OO O.OOe+OO 9.67e+02 O.OOe+OO 9.59e+02 
NI-63 2.39e+04 1.47e+03 O.OOe+OO O.OOe+OO O.OOe+OO 7.34e+Ol O.OOe+OO 8.28e+02 
NI-65 1.77e+02 2.00e+01 O.OOe+OO O.OOe+OO O.OOe+OO 1.52e+03 O.OOe+OO 9.10e+OO 
CU-64 O.OOe+OO 2.29e+01 O.OOe+OO 3.87e+01 O.OOe+OO 4.70e+02 O.OOe+OO 1.06e+01 
ZN-65 6.92e+02 2.37e+03 O.OOe+OO 1.15e+03 O.OOe+OO 2.01e+03 O.OOe+OO 1.09e+03 
ZN-69 3.51e+OO 6.32e+OO O.OOe+OO 2.63e+OO O.OOe+OO 5.15e+02 O.OOe+OO 4.70e-01 
ZN-69M 5.64e+Ol 1.15e+02 O.OOe+OO 4.67e+01 O.OOe+OO 1.60e+03 O.OOe+OO 1.05e+01 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.37e+01 

BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.44e+01 
BR-85 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 7.30e-01 
RB-86 O.OOe+OO 6.40e+03 O.OOe+OO O.OOe+OO O.OOe+OO 1.64e+02 O.OOe+OO 3.16e+03 

RB-88 O,OOe+OO 1. 87e+01 O.OOe+OO O.OOe+OO O.OOe+OO 1.82e+01 O.OOe+OO 1.03e+01 
RB-89 O,OOe+OO 1. 08e+01 O.OOe+OO O.OOe+OO O.OOe+OO 3.66e+OO O.OOe+OO 7.41e+OO 
SR-89 9.44e+04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.94e+03 O.OOe+OO 2.71e+03 
SR-90 6.96e+05 O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 8.69e+03 O.OOe+OO 1.77e+05 

SR-91 1.88e+03 O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.23e+03 O.OOe+OO 6,81e+01 

SR-92 7.22e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 7.79e+03 O.OOe+OO 2.68e+01 
Y-90 3.27e+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.51e+03 O.OOe+OO 8.77e-02 

Y-91 4.25e+01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.05e+03 O.OOe+OO 1.13e+OO 
Y-91M 3.05e-02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.02e+02 O.OOe+OO 1. 04e-03 
Y-92 2.88e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.49e+03 O.OOe+OO 8.09e-03 

Y-93 9 .14e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 7.22e+03 O.OOe+OO 2.49e-02 
ZR-95 7.75e+OO l.89e+OO O,OOe+OO 2.04e+OO O.OOe+OO 9.40e+02 O.OOe+OO 1.34e+OO 

ZR-97 5.57e-01 9.56e-02 O.OOe+OO 9.63e-02 O.OOe+OO 6.09e+03 O.OOe+OO 4.36e-02 
NB-95 1.58e+OO 6.5J.e-01 O.OOe+OO 4.66e-01 O.OOe+OO 5.49e+02 O.OOe+OO 3.76e-Ol 
M0-99 O.OOe+OO 1.28e+03 O.OOe+OO J..91e+03 O.OOe+OO 4.21e+02 O.OOe+OO 2.49e+02 
TC-99M 7.22e-02 1.49e-01 O.OOe+OO 1.60e+OO 7.79e-02 4.33e+01 O.OOe+OO 1. 92e+OO· 
TC-101 8.54e-02 1. 08e-01 O.OOe+OO 1.28e+OO 5.87e-02 1.83e+01 O,OOe+OO 1. 06e+OO 
RU-103 5.57e+01 O,OOe+OO O.OOe+OO 1.16e+02 O.OOe+OO 6.77e+02 O.OOe+OO 1.86e+01 
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Release Type: . Liquid 
Units: ( (mrem/hr) I (pCi/ml)) 

Age Group: INFANT 
Pathway: Potable Water (PWtr) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-105 5.12e+OO O.OOe+OO O.OOe+OO 3.76e+01 O.OOe+OO 2.04e+03 O.OOe+OO 1. 72e+OO 
RU-106 9.07e+02 O.OOe+OO O.OOe+OO 1.07e+03 O.OOe+OO 6.88e+03 O.OOe+OO 1.13e+02 
AG-llOM 3.75e+01 2.73e+01 O.OOe+OO 3.91e+01 O.OOe+OO 1.42e+03 O.OOe+OO 1.81e+01 
TE-125M 8.77e+02 2.93e+02 2.95e+02 O.OOe+OO O.OOe+OO 4.18e+02 O.OOe+OO 1.19e+02 
TE-127 3.76e+01 1. 26e+01 3.06e+01 9.18e+01 O.OOe+OO 7.90e+02 O.OOe+OO 8.09e+OO 
TE-127M 2.20e+03 7.30e+02 6.36e+02 5.42e+03 O.OOe+OO 8.88e+02 O.OOe+OO 2.66e+02 
TE-129 1.07e+01 3.68e+OO 8.95e+OO 2.66e+01 O.OOe+OO 8.54e+02 O.OOe+OO 2.49e+OO 
TE-129M 3.76e+03 1.29e+03 1.44e+03 9.40e+03 O.OOe+OO 2.25e+03 O.OOe+OO 5.79e+02 
TE-131 6.62e+OO 2.45e+OO 5.91e+OO 1. 69e+01 O.OOe+OO 2.67e+02 O.OOe+OO 1.86e+OO 
TE-131M 5, 72e+02 2.30e+02 4.66e+02 1.58e+03 O.OOe+OO 3.87e+03 O.OOe+OO 1.90e+02 
TE-132 7.82e+02 3.87e+02 5.72e+02 2.42e+03 O.OOe+OO 1.43e+03 O.OOe+OO 3,62e+02 
I-130 2.26e+02 4.97e+02 5.57e+04 5.45e+02 O.OOe+OO 1.06e+02 O.OOe+OO 1.99e+02 
I-131 1.35e+03 1.59e+03 5.23e+05 1.86e+03 O.OOe+OO 5.68e+01 O.OOe+OO 7.00e+02 
I-132 6.24e+01 1.27e+02 5.94e+03 1.41e+02 O.OOe+OO 1.03e+02 O,OOe+OO 4.51e+01 
I-133 4.70e+02 6.85e+02 1.25e+05 8.05e+02 O.OOe+OO 1.16e+02 O.OOe+OO 2,01e+02 
I-134 3.27e+01 6.70e+01 1. 56e+03 7.49e+01 O.OOe+OO 6.92e+01 O.OOe+OO 2.38e+01 
I-135 1.37e+02 2. 72e+02 2.44e+04 3.04e+02 O.OOe+OO 9.86e+01 O.OOe+OO 9.93e+01 
CS-134 1.42e+04 2.64e+04 O.OOe+OO 6,81e+03 2.79e+03 7.19e+01 O.OOe+OO 2.67e+03 
CS-136 1.73e+03 5.08e+03 O.OOe+OO 2.02e+03 4.14e+02 7.71e+01 O.OOe+OO 1.90e+03 
CS-137 1.96e+04 2.30e+04 O.OOe+OO 6.17e+03 2.50e+03 7.19e+01 O.OOe+OO 1.63e+03 
CS-138 1.81e+01 2.94e+01 O.OOe+OO 1.47e+01 2.29e+OO 4.70e+01 O.OOe+OO 1.43e+01 
BA-139 3.31e+01 2.20e-02 O,OOe+OO 1.32e-02 1.33e-02 2.10e+03 O.OOe+OO 9.59e-01 
BA-140 6.43e+03 6.43e+OO O,OOe+OO 1.53e+OO 3.95e+OO 1.58e+03 O.OOe+OO 3.31e+02 
BA-141 1.60e+01 1,09e-02 O.OOe+OO 6.58e-03 6.66e-03 1.95e+02 O.OOe+OO 5.04e-01 
BA-142 6.92e+OO 5,76e-03 O.OOe+OO 3.31e-03 3.48e-03 2.86e+01 O.OOe+OO 3.41e-01 
LA-140 7.94e-01 3.13e-01 O.OOe+OO O.OOe+OO O.OOe+OO 3.68e+03 O.OOe+OO 8.05e-02 
LA-142 4.14e-02 1.52e-02 O.OOe+OO O.OOe+OO O.OOe+OO 2.58e+03 O,OOe+OO 3.64e-03 
CE-141 2.96e+OO 1.81e+00 O.OOe+OO 5.57e-01 O.OOe+OO 9.33e+02 O.OOe+OO 2.13e-01 
CE-143 5.57e-01 3.69e+02 O.OOe+OO 1.08e-01 O.OOe+OO 2.16e+03 O.OOe+OO 4.21e-02 
CE-144 1.12e+02 4.59e+01 O.OOe+OO 1. 85e+01 O.OOe+OO 6.43e+03 O.OOe+OO 6.28e+OO 
PR-143 3.06e+OO 1.14e+OO O.OOe+OO 4.25e-01 O,OOe+OO 1.61e+03 O.OOe+OO 1.52e-01 
PR-144 1.03e-02 3.99e-03 O.OOe+OO 1. 44e-03 O.OOe+OO 1. 85e+02 O.OOe+OO 5.19e-04 
ND-147 2.08e+OO 2.14e+OO O.OOe+OO 8.24e-01 O.OOe+OO 1.35e+03 O.OOe+OO 1. 31e-01 
W-187 3.40e+01 2.36e+01 O.OOe+OO O.OOe+OO O.OOe+OO 1. 39e+03 O.OOe+OO 8.16e+OO 
NP-239 4.18e-01 3.74e-02 O.OOe+OO 7.45e-02 O.OOe+OO 1.08e+03 O.OOe+OO 2.1le-02 
PU-239 5.19e+04 5.83e+03 O.OOe+OO 4.82e+03 O.OOe+OO 2.60e+03 O.OOe+OO 1,33e+03 
U-235 1. 76e+05 O,OOe+OO O.OOe+OO 3.74e+04 O.OOe+OO 3.05e+03 O.OOe+OO 1.34e+04 
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DOSE COMMITMENT FACTORS 
FOR THE FISH PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Units: ( (mrem/hr) I (pCi/ml)) 

Age Group: ADULT 
Pathway: Fresh Water Fish - Sport (FFSP) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 
-----------------------------------------------------------------------------
H-3 O.OOe+OO 2.26e-01 2.26e-01 2.26e-01 2.26e-01 2.26e-01 O.OOe+OO 2.26e-01 
C-14 3.13e+04 6.26e+03 6.26e+03 6.26e+03 6.26e+03 6.26e+03 O,OOe+OO 6.26e+03 
NA-24 4.07e+02 4.07e+02 4.07e+02 4.07e+02 4.07e+02 4.07e+02 O.OOe+OO 4.07e+02 

(1) P-32 2.15e+05 8. 62e+04 O.OOe+OO O.OOe+OO O.OOe+OO 1.56e+05 O.OOe+OO 5.36e+04 
CR-51 O.OOe+OO O.OOe+OO 7.61e-01 2.81e-01 1.69e+OO 3.20e+02 O.OOe+OO 1.27e+OO 
MN-54 O.OOe+OO 4.38e+03 O.OOe+OO 1.30e+03 O.OOe+OO 1.34e+04 O,OOe+OO 8.35e+02 
MN-56 O.OOe+OO 1.10e+02 O.OOe+OO 1. 40e+02 O.OOe+OO 3.51e+03 O.OOe+OO 1.95e+Ol 
FE-55 6.58e+02 4.55e+02 O.OOe+OO O.OOe+OO 2.54e+02 2.61e+02 O.OOe+OO 1.06e+02 
FE-59 1.04e+03 2.44e+03 O.OOe+OO O.OOe+OO 6.82e+02 8.14e+03 O.OOe+OO 9.36e+02 
C0-58 O.OOe+OO 8.92e+01 O.OOe+OO O.OOe+OO O.OOe+OO 1. 81e+03 O.OOe+OO 2.00e+02 
C0-60 O.OOe+OO 2.56e+02 O.OOe+OO O.OOe+OO O.OOe+OO 4.81e+03 O.OOe+OO 5.65e+02 
NI-63 3 .lle+04 2.16e+03 O.OOe+OO O.OOe+OO O.OOe+OO 4.50e+02 O.OOe+OO 1.04e+03 
NI-65 1.26e+02 1. 64e+Ol O.OOe+OO O.OOe+OO O.OOe+OO 4.17e+02 O,OOe+OO 7.49e+OO 
CU-64 O.OOe+OO 9.97e+OO O.OOe+OO 2.51e+01 O.OOe+OO 8.50e+02 O.OOe+OO 4.68e+OO 
ZN-65 2.32e+o4 7.37e+04 O.OOe+OO 4.93e+04 O.OOe+OO 4.64e+04 O.OOe+OO 3.33e+04 
ZN-69 4.93e+Ol 9.43e+01 O.OOe+OO 6.13e+01 O.OOe+OO 1.42e+01 O.OOe+OO 6.56e+OO 
ZN-69M B.14e+02 1.95e+03 O.OOe+OO 1.1Be+03 O.OOe+OO 1.19e+05 O.OOe+OO 1.79e+02 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.82e+01 O.OOe+OO 4.04e+01 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4 .lle-04 O.OOe+OO 5.24e+01 
BR-85 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.15e+OO 
RB-86 O,OOe+OO 1.01e+05 O.OOe+OO O.OOe+OO O.OOe+OO 1.99e+04 O.OOe+OO 4. 71e+04 
RB-88 O.OOe+OO 2.90e+02 O.OOe+OO O.OOe+OO O.OOe+OO 4.00e-09 O.OOe+OO 1.54e+02 
RB-89 O.OOe+OO 1.92e+02 O.OOe+OO O.OOe+OO O.OOe+OO 1.12e-11 O.OOe+OO 1.35e+02 
SR-89 2.21e+04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.55e+03 O.OOe+OO 6.35e+02 
SR-90 5.44e+05 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1. 57e+04 O.OOe+OO 1.34e+05 
SR-91 4.07e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.94e+03 O.OOe+OO 1. 64e+01 
SR-92 1.54e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3.06e+03 O.OOe+OO 6.68e+OO 
Y-90 5.76e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.10e+03 O.OOe+OO 1. 54e-02 
Y-91 8.44e+OO O.OOe+OO O.OOe+OO O.OOe-1-00 O.OOe+OO 4.64e+03 O.OOe+OO 2.26e-01 
Y-91M 5.44e-03 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.60e-02 O.OOe+OO 2 .lle-04 
Y-92 5.06e-02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 8.86e+02 O.OOe+OO 1. 48e-03 
Y-93 1.60e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.09e+03 O.OOe+OO 4.43e-03 
ZR-95 2.40e-01 7.70e-02 O.OOe+OO 1.21e-01 O.OOe+OO 2.44e+02 O.OOe+OO 5.21e-02 
ZR-97 1.33e-02 2.68e-03 O.OOe+OO 4.04e-03 O.OOe+OO 8.30e+02 O.OOe+OO 1.22e-03 
NB-95 4.47e+02 2.48e+02 O.OOe+OO 2.46e+02 O.OOe+OO 1.51e+06 O.OOe+OO 1.34e+02 
M0-99 O.OOe+OO 1.03e+02 O.OOe+OO 2.34e+02 O.OOe+OO 2.39e+02 O.OOe+OO 1.96e+Ol 
TC-99M B.B7e-03 2.51e-02 O.OOe+OO 3.81e-01 1.23e-02 1. 48e+01 O.OOe+OO 3.19e-01 
TC-101 9.12e-03 1.31e-02 O.OOe+OO 2.37e-01 6.72e-03 3.95e-14 O.OOe+OO 1. 29e-01 
RU-103 4.43e+OO O.OOe+OO O.OOe+OO 1.69e+01 O.OOe+OO 5.17e+02 O.OOe+OO 1.91e+OO 

<1>1ngestion dose factor (for bone) used In calculation of Dose Commitment Factor for P-32 derived In accordance with 
information supplied in Reference 3.17. The teen and child bone dose Ingestion dose factors were derived by the 
ratio of the adult bone ingestion dose factors in Reg. Guide 1.109 and "The Importance of P-32 in Nuclear Reactor 
Liquid Effluents," Branagan, E. F., Nichols, C.R., and Willis, C. A., USNRC, 6/82 (Ref 3.17). 
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DOSE COMMITMENT FACTORS 
FOR THE FISH PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Dose Factor: ( (mrem/hr) I (]1Ci/ml)) 

Age Group: ADULT 
Pathway.: Fresh Water Fish - Sport (FFSP) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-105 3.69e-01 O.OOe+OO O,OOe+OO 4.76e+OO O.OOe+OO 2.26e+02 O.OOe+OO 1.46e-01 
RU-106 6.58e+01 O.OOe+OO O.OOe+OO 1.27e+02 O.OOe+OO 4.26e+03 O.OOe+OO 8.33e+OO 
AG-110M 8.81e-01 8.15e-01 O,OOe+OO 1.60e+OO O.OOe+OO 3.33e+02 O.OOe+OO 4.84e-01 
TE-125M 2.57e+03 9,30e+02 7, 72e+02 1. 04e+04 O.OOe+OO 1.02e+04 O.OOe+OO 3.44e+02 
TE-127 1.05e+02 3.78e+01 7,80e+01 4.29e+02 O.OOe+OO 8.31e+03 O,OOe+OO 2.28e+01 
TE-127M 6.48e+03 2.32e+03 1. 66e+03 2.63e+04 O.OOe+OO 2.17e+04 O.OOe+OO 7.90e+02 
TE-129 3.01e+01 1.13e+01 2.31e+01 1.26e+02 O.OOe+OO 2.27e+01 O.OOe+OO 7.33e+OO 
TE-129M 1.10e+04 4. 11e+03 3.78e+03 4.60e+04 O,OOe+OO 5.55e+01 O.OOe+OO 1.74e+03 
TE-131 1. 89e+01 7.88e+OO 1.55e+01 8.26e+01 O.OOe+OO 2.67e+OO O,OOe+OO 5.96e+OO 
TE-131M 1.66e+03 8.10e+02 1.28e+03 8.21e+03 O.OOe+OO 8.04e+04 O.OOe+OO 6.75e+02 
TE-132 2.41e+03 1.56e+03 1. 72e+03 1.50e+04 O.OOe+OO 7.38e+04 O,OOe+OO 1. 4 7e+03 
I-130 2.71e+01 8.01e+01 6.79e+03 1.25e+02 O.OOe+OO 6.89e+01 O.OOe+OO 3.16e+01 
I-131 1.49e+02 2,14e+02 7.00e+04 3.66e+02 O.OOe+OO 5.64e+01 O.OOe+OO 1.22e+02 
I-132 7.29e+OO 1.95e+01 6.82e+02 3. 11e+01 O.OOe+OO 3.66e+00 O.OOe+OO 6.82e+OO 
I-133 5.10e+01 8.87e+01 1.30e+04 1.55e+02 O.OOe+OO 7.97e+01 O.OOe+OO 2.70e+01 
I-134 3.81e+OO 1. 03e+01 1. 79e+02 1.64e+01 O.OOe+OO 9.01e-03 O.OOe+OO 3.70e+OO 
I-135 1.59e+01 4.17e+01 2.75e+03 6.68e+01 O.OOe+OO 4.70e+01 O.OOe+OO 1. 54e+01 
CS-134 2.98e+05 7.09e+05 O.OOe+OO 2.29e+05 7.61e+04 1. 24e+04 O.OOe+OO 5.79e+05 
CS-136 3.12e+04 1.23e+05 O.OOe+OO 6.85e+04 9.38e+03 1.40e+04 O.OOe+OO 8.86e+04 
CS-137 3.82e+05 5.22e+05 O.OOe+OO 1. 77e+05 5.89e+04 1. 01e+04 O.OOe+OO 3.42e+05 
CS-138 2.64e+02 5.22e+02 O.OOe+OO 3.84e+02 3.79e+01 2.23e-03 O.OOe+OO 2.59e+02 
BA-139 9.29e-01 6.62e-04 O.OOe+OO 6.19e-04 3.75e-04 1.65e+OO O.OOe+OO 2, 72e-02 
BA-140 1.94e+02 2.44e-01 O.OOe+OO 8.31e+OO 1.40e-01 4.00e+02 O.OOe+OO 1. 27e+01 
BA-141 4,51e-01 3.41e-04 O.OOe+OO 3.17e-04 1.93e-04 2.13e-10 O.OOe+OO 1.52e-02 
BA-142 2,04e-01 2.10e-04 O.OOe+OO 1.77e-04 1.19e-04 2.87e-19 O.OOe+OO 1.28e-02 
LA-140 1.50e-01 7.54e-02 O.OOe+OO O.OOe+OO O.OOe+OO 5.54e+03 O.OOe+OO 1. 99e-02 
LA-142 7.66e-03 3.48e-03 O.OOe+OO O.OOe+OO O.OOe+OO 2.54e+01 O.OOe+OO 8.68e-04 
CE-141 2.24e-02 1.52e-02 O.OOe+OO 7.04e-03 O.OOe+OO 5.79e+01 O.OOe+OO 1, 72e-03 
CE-143 3.95e-03 2.92e+OO O.OOe+OO 1.29e-03 O.OOe+OO 1. 09e+02 O.OOe+OO 3.23e-04 
CE-144 1.17e+OO 4,88e-01 O.OOe+OO 2.90e-01 O.OOe+OO 3.95e+02 O.OOe+OO 6.27e-02 
PR-143 5.51e-01 2.21e-01 O.OOe+OO 1.27e-01 O.OOe+OO 2.41e+03 O.OOe+OO 2.73e-02 
PR-144 1.80e-03 7.48e-04 O.OOe+OO 4.22e-04 O.OOe+OO 2.59e-10 O.OOe+OO 9.16e-05 
ND-147 3.76e-01 4.35e-01 O.OOe+OO 2.54e-01 O.OOe+OO 2.09e+03 O.OOe+OO 2.60e-02 
W-187 2,96e+02 2.47e+02 O.OOe+OO O.OOe+OO O.OOe+OO 8.10e+04 O.OOe+OO 8.65e+01 
NP-239 2.85e-02 2.80e-03 O.OOe+OO 8.74e-03 O.OOe+OO 5.75e+02 O.OOe+OO 1.54e-03 
PU-239 6.08e+03 7.30e+02 O.OOe+OO 6,80e+02 O.OOe+OO 5.58e+02 O.OOe+OO 1.60e+02 
U-235 3.84e+03 O.OOe+OO O.OOe+OO 8.95e+02 O.OOe+OO 3.74e+02 O.OOe+OO 2.33e+02 
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DOSE COMMITMENT FACTORS 
FOR THE FISH PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Units: ((mrem/hr)/(pCi/ml)) 

Age Group: TEEN 
Pathway: Fresh Water Fish - Sport (FFSP) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 1.74e-01 1.74e-01 1.74e-01 1.74e-01 1.74e-01 O.OOe+OO 1. 74e-Ol 
C-14 3.41e+04 6.81e+03 6.81e+03 6.81e+03 6.81e+03 6.81e+03 O.OOe+OO 6.81e+03 
NA-24 4.20e+02 4.20e+02 4.20e+02 4.20e+02 4.20e+02 4.20e+02 O.OOe+OO 4.20e+02 

(1) P-32 2,35e+05 9.36e+04 O.OOe+OO O.OOe+OO O.OOe+OO 1.27e+05 O.OOe+OO 5.86e+04 
CR-51 O.OOe+OO O.OOe+OO 7.30e-01 2.88e-01 1.88e+OO 2.21e+02 O.OOe+OO 1.31e+OO 
MN-54 O.OOe+OO 4.30e+03 O.OOe+OO 1.28e+03 O.OOe+OO 8.83e+03 O.OOe+OO 8.54e+02 
MN-56 O.OOe+OO 1.15e+02 O.OOe+OO 1.46e+02 O.OOe+OO 7.59e+03 O.OOe+OO 2.05e+Ol 
FE-55 6.89e+02 4.89e+02 O.OOe+OO O.OOe+OO 3.10e+02 2.12e+02 O.OOe+OO 1.14e+02 
FE-59 1.07e+03 2.50e+03 O.OOe+OO O.OOe+OO 7.88e+02 5.91e+03 O,OOe+OO 9.65e+02 
C0-58 O.OOe+OO 8.86e+01 O.OOe+OO O.OOe+OO O.OOe+OO 1.22e+03 O.OOe+OO 2.04e+02 
C0-60 O.OOe+OO 2.56e+02 O.OOe+OO O.OOe+OO O.OOe+OO 3.34e+03 O.OOe+OO 5.77e+02 
NI-63 3.23e+04 2.28e+03 O.OOe+OO O.OOe+OO O.OOe+OO 3.63e+02 O.OOe+OO 1.09e+03 
NI-65 1.37e+02 1.75e+01 O.OOe+OO O.OOe+OO O.OOe+OO 9.47e+02 O.OOe+OO 7.95e+OO 
CU-64 O.OOe+OO 1.05e+Ol O.OOe+OO 2.65e+01 O.OOe+OO 8.14e+02 O.OOe+OO 4.93e+OO 
ZN-65 2.10e+04 7.30e+04 O.OOe+OO 4.67e+04 O.OOe+OO 3.09e+04 O.OOe+OO 3.40e+04 
ZN-69 5.36e+Ol 1.02e+02 O.OOe+OO 6.68e+01 O.OOe+OO 1.88e+02 O.OOe+OO 7.15e+OO 
ZN-69M 8.76e+02 2.07e+03 O.OOe+OO 1.26e+03 O.OOe+OO 1.14e.05 O.OOe+OO 1.89e+02 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.40e+01 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.53e+Ol 
BR-85 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.34e+OO 
RB-86 O.OOe+OO 1.09e+05 O.OOe+OO O.OOe+OO O.OOe+OO 1.61e+04 O.OOe+OO 5 .1le+04 
RB-88 O.OOe+OO 3 .11e+02 O.OOe+OO O.OOe+OO O.OOe+OO 2,66e-05 O.OOe+OO 1.66e+02 
RB-89 O.OOe+OO 2.01e+02 O.OOe+OO O.OOe+OO O.OOe+OO 3,08e-07 O.OOe+OO 1.42e+02 
SR-89 2.41e+04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.87e+03 O.OOe+OO 6.89e+02 
SR-90 4.54e+05 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.27e+04 O.OOe+OO 1.12e+05 
SR-91 4.42e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.00e+03 O.OOe+OO 1. 76e+01 
SR-92 1.67e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 4.25e+03 O.OOe+OO 7 .lle+OO 
Y-90 6.25e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.15e+03 O,OOe+OO 1.688-02 
Y-91 9.17e+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3. 76e+03 O.OOe+OO 2.46e-01 
Y-91M 5.88e-03 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.78e-01 O.OOe+OO 2.25e-04 
Y-92 5,52e-02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.5le+03 O.OOe+OO 1.60e-03 
Y-93 1. 75e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.34e+03 O.OOe+OO 4.79e-03 
ZR-95 2,48e-01 7.82e-02 O.OOe+OO 1.15e-01 O.OOe+OO 1.81e+02 O.OOe+OO 5.38e-02 
ZR-97 1.43e-02 2.82e-03 O.OOe+OO 4.28e-03 O.OOe+OO 7.64e+02 O.OOe+OO l,30e-03 
NB-95 4.50e+02 2.50e+02 O.OOe+OO 2.42e+02 O.OOe+OO 1. 07e+06 O.OOe+OO 1.37e+02 
M0-99 O.OOe+OO 1.10e+02 O.OOe+OO 2.52e+02 O.OOe+OO 1.97e+02 O.OOe+OO 2.10e+01 
TC-99M 9.0Be-03 2.53e-02 O.OOe+OO 3.78e-01 1.41e-02 1.66e+Ol O.OOe+OO 3.28e-01 
TC-101 9.85e-03 1.40e-02 O.OOe+OO 2.53e-01 8.54e-03 2.39e-09 O.OOe+OO 1.38e-01 
RU-103 4. 65e+00 O.OOe+OO O.OOe+OO 1.64e+01 O.OOe+OO 3.89e+02 O.OOe+OO 1.99e+00 

<1>1ngestion dose factor (for bone) used in calculation of Dose Commitment Factor for P-32 derived in accordance with 
Information supplied in Reference 3.17. The teen and child bone dose ingestion dose factors were derived by the 
ratio of the adult bone Ingestion dose factors in Reg. Guide 1.109 and "The Importance of P-32 In Nuclear Reactor 
Liquid Effluents," Branagan, E. F., Nichols, C.R., and Willis, C. A., USNRC, 6/82 (Ref 3.17). 
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DOSE COMMITMENT FACTORS 
FOR THE FISH PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Units: ( (mrem/hr) I (].lCi/ml)) 

Age Group: TEEN 
Pathway: Fresh Water Fish - Sport (FFSP) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-105 3.98e-01 O.OOe+OO O.OOe+OO 5.02e+OO O.OOetOO 3.21e+02 O.OOe+OO 1. 54e-01 
RU-106 7.15e+01 O.OOe+OO O.OOe+OO 1.38e+02 O.OOe+OO 3.43e+03 O.OOe+OO 9.01e+OO 
AG-110M 8.60e-01 8.14e-01 O.OOe+OO 1.55e+OO O.OOe+OO 2.29e+02 O.OOe+OO 4.95e-01 
TE-125M 2.79e+03 1.01e+03 7.81e+02 O.OOe+OO O.OOe+OO 8.24e+03 O,OOe+OO 3.74e+02 
TE-127 1.15e+02 4.09e+01 7.95e+01 4.67e+02 O.OOe+OO 8.90e+03 O.OOe+OO 2.48e+01 
TE-127M 7.06e+03 2.50e+03 1.68e+03 2.86e+04 O.OOe+OO 1. 76e+04 O.OOe+OO 8.39e+02 
TE-129 3.27e+01 1.22et01 2.33e+01 1.37et02 O.OOe+OO 1. 79e+02 O.OOe+OO 7.95e+OO 
TE-129M 1.19e+04 4.41e+03 3,84e+03 4.98e+04 O.OOe+OO 4.47e+04 O.OOe+OO 1.88e+03 
TE-131 2,04e+01 8.39e+OO 1. 57e+01 8.90e+01 O.OOe+OO 1.67e+OO O.OOe+OO 6,36e+OO 
TE-131M 1. 78e+03 8.54e+02 1. 28e+03 8.90et03 O.OOe+OO 6.85e+04 O.OOe+OO 7.12e+02 
TE-132 2.55e+03 1.61e+03 1.70e+03 1.55e+04 O.OOe+OO 5 .11e+04 O.OOe+OO 1.52e+03 
I-130 2.82e+01 8.15e+01 6.65e+03 1. 26e+02 O.OOe+OO 6.27e+01 O.OOe+OO 3.26e+01 
I-131 1.60e+02 2.24e+02 6.54e+04 3.86e+02 O.OOe+OO 4.43e+01 O.OOe+OO 1.20e+02 
I-132 7.63e+OO 2.00e+01 6.73e+02 3.15e+01 O.OOe+OO 8.70e+OO O,OOe+OO 7.17e+OO 
I-133 5.50e+01 9.33e+01 1.30e+04 1.64e+02 O.OOe+OO 7.06e+01 O.OOe+OO 2.85e+01 
I-134 3.99e+OO 1. 06e+01 1. 76e+02 1. 67e+01 O.OOetOO 1. 40e-01 O.OOe+OO 3.80e+OO 
I-135 1.67e+01 4.30e+01 2.76e+03 6.79e+01 O.OOe+OO 4.76e+01 O.OOe+OO 1. 59e+01 
CS-134 3.05e+05 7.19e+05 O.OOe+OO 2.28e+05 8. 72e+04 8.94e+03 O.OOe+OO 3.33e+05 
CS-136 3.13e+04 1.23e+05 O.OOe+OO 6.71e+04 1.06e+04 9.92e+03 O.OOe+OO 8.28e+04 
CS-137 4.09e+05 5.44e+05 O.OOe+OO 1. 85e+05 7.19e+04 7.73e+03 O.OOe+OO 1.89e+05 
CS-138 2.83e+02 5.44e+02 O.OOe+OO 4.01e+02 4.67et01 2.47e-01 O.OOe+OO 2. 72e+02 
BA-139 1.01e+OO 7.14e-04 O.OOe+OO 6.73e-04 4.92e-04 9.05e+OO O.OOe+OO 2.95e-02 
BA-140 2.07e+02 2.54e-01 O.OOe+OO 8.61e-02 1. 71e-01 3.20e+02 O.OOe+OO 1. 34e+01 
BA-141 4.90e-01 3.66e-04 O.OOe+OO 3.39e-04 2.50e-04 1.04e-06 O.OOe+OO 1.63e-02 
BA-142 2.1Be-01 2.18e-04 O.OOe+OO 1,85e-04 1.45e-04 6.70e-13 O.OOe+OO 1.34e-02 
LA-140 1. 59e-01 7.80e-02 O.OOe+OO O,OOe+OO O.OOe+OO 4.48e+03 O.OOe+OO 2.07e-02 
LA-142 8.16e-03 3.63e-03 O.OOe+OO O.OOe+OO O.OOe+OO 1.10e+02 O.OOe+OO 9.03e-04 
CE-141 2.43e-02 1.62e-02 O.OOe+OO 7.62e-03 O.OOe+OO 4.63e+01 O.OOe+OO 1. 86e-03 
CE-143 4.29e-03 3.12e+OO O.OOe+OO 1.40e-03 O.OOe+OO 9.38e+01 O.OOe+OO 3.48e-04 
CE-144 1.27e+OO 5.25e-01 O.OOe+OO 3.14e-01 O.OOe+OO 3.19e+02 O.OOe+OO 6.82e-02 
PR-143 5.97e-01 2.38e-01 O.OOe+OO 1.39e-01 O.OOe+OO 1.97e+03 O.OOe+OO 2.97e-02 
PR-144 1. 96e-03 8.03e-04 O.OOe+OO 4.61e-04 O.OOe+OO 2.16e-06 O.OOe+OO 9.94e-05 
ND-147 4.28e-01 4.65e-01 O.OOe+OO 2.73e-01 O.OOe+OO 1.68e+03 O.OOe+OO 2.79e-02 
W-187 3.20e+02 2.60e+02 O.OOe+OO O,OOe+OO O.OOe+OO 7.05e+04 O.OOe+OO 9.13e+01 
NP-239 3.21e-02 3.03e-03 O.OOe+OO 9.50e-03 O.OOe+OO 4.87e+02 O.OOe+OO 1.68e-03 
PU-239 4.88e+03 5.93e+02 O.OOe+OO 5.47e+02 O.OOe+OO 4.51e+02 O.OOe+OO 1.28e+02 
U-235 4.16e+03 O.OOe+OO O.OOe+OO 9.74e+02 O.OOe+OO 3.02e+02 O.OOe+OO 2.53e+02 
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DOSE COMMITMENT FACTORS 
FOR THE FISH PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Units: ( (mrem/hr) I ()lCi/ml)) 

Age Group: CHILD 
Pathway: Fresh Water Fish - Sport (FFSP) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO 1.44e-01 1.44e-01 1.44e-01 1.44e-01 1.44e-01 O.OOe+OO 1.44e-01 
C-14 4.38et04 8.76et03 8.76e+03 8.76e+03 8.76et03 8.76e+03 O.OOe+OO 8.76e+03 
NA-24 4,56e+02 4.56e+02 4.56e+02 4.56e+02 4.56e+02 4.56e+02 O.OOe+OO 4.56e+02 

(1) P-32 3.02e+05 9.lle+04 O.OOe+OO O.OOe+OO O.OOe+OO 5.38e+04 O.OOe+OO 7.50et04 
CR-51 O.OOe+OO O.OOe+OO 7.77e-01 2.12e-01 1.42e+OO 7.43e+01 O.OOetOO 1. 40e+OO 
MN-54 O.OOe+OO 3.37e+03 O,OOe+OO 9.44e+02 O.OOe+OO 2.83e+03 O.OOetOO 8.97e+02 
MN-56 O.OOe+OO 1.05e+02 O.OOe+OO 1.27e+02 O.OOe+OO 1.52e+04 O.OOe+OO 2.37e+01 
FE-55 9.05e+02 4.80e+02 O.OOe+OO O.OOe+OO 2.71e+02 8.89e+01 O.OOe+OO 1. 49e+02 
FE-59 1.30e+03 2.10e+03 O.OOe+OO O.OOe+OO 6.09e+02 2.19e+03 O.OOe+OO 1.05e+03 
C0-58 O.OOe+OO 7.08e+01 O.OOe+OO O.OOe+OO O.OOetOO 4.13e+02 O.OOe+OO 2.17e+02 
C0-60 O.OOe+OO 2.08e+02 O.OOe+OO O.OOe+OO O.OOe+OO 1.15e+03 O.OOe+OO 6.14e+02 
NI-63 4.23e+04 2.27e+03 O.OOe+OO O.OOe+OO O.OOe+OO 1.53e+02 O.OOe+OO 1.44e+03 
NI-65 1.75e+02 1.64e+01 O.OOe+OO O.OOe+OO O.OOe+OO 2.01e+03 O.OOe+OO 9.60e+OO 
CU-64 O.OOe+OO 9.64e+OO O.OOe+OO 2.33e+01 O.OOe+OO 4.52e+02 O.OOe+OO 5.82e+OO 
ZN-65 2.16e+04 5.74e+04 O.OOe+OO 3.62e+04 O.OOe+OO 1.01e+04 O,OOe+OO 3.57e+04 
ZN-69 6.89e+01 9.96e+01 O.OOe+OO 6.04e+01 O.OOe+OO 6.28e+03 O.OOe+OO 9.20e+OO 
ZN-69M 1.12e+03 1.90e+03 O.OOe+OO 1.11e+03 O,OOetOO 6.20e+04 O.OOe+OO 2.25e+02 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5.65e+01 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.54e+01 
BR-85 O.OOetOO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O,OOe+OO 3.01e+OO 
RB-86 O,OOe+OO 1.05e+05 O.OOe+OO O.OOe+OO O.OOe+OO 6.7Be+03 O.OOe+OO 6.48e+04 
RB-88 O.OOe+OO 2.99e+02 O.OOe+OO O.OOe+OO O.OOe+OO 1.47e+01 O.OOe+OO 2.08e+02 
RB-89 O.OOe+OO 1.84e+02 O.OOe+OO O.OOe+OO O.OOe+OO 1.60e+OO O.OOe+OO 1.64e+02 
SR-89 3 .lle+04 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1. 21e+03 O.OOe+OO 8.90e+02 
SR-90 4.01e+05 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 5,40e+03 O.OOe+OO 1.02e+05 
SR-91 5.66e+02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1. 25e+03 O.OOe+OO 2.14e+01 
SR-92 2.13et02 O.OOe+OO O.OOe+OO O.OOe+OO O.OOetOO 4.04e+03 O.OOe+OO B.54e+OO 
Y-90 8.08e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.30e+03 O.OOe+OO 2.16e-02 
Y-91 1.18e+01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOetOO 1.58e+03 O.OOe+OO 3.17e-01 
Y-91M 7.51e-03 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 1.47e+01 O.OOe+OO 2.73e-04 
Y-92 7.08e-02 O.OOe+OO O.OOetOO O.OOe+OO O.OOe+OO 2.05e+03 O.OOe+OO 2.03e-03 
Y-93 2.24e-01 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 3,34e+03 O.OOe+OO 6.16e-03 
ZR-95 3.01e-01 6.62e-02 O.OOe+OO 9.47e-02 O.OOe+OO 6.90e+01 O.OOe+OO 5.89e-02 
ZR-97 1.81e-02 2,62e-03 O.OOe+OO 3.76e-03 O.OOe+OO 3.97et02 O.OOe+OO 1.55e-03 
NB-95 5.31e+02 2.07e+02 O.OOe+OO 1.94e+02 O.OOe+OO 3.82e+05 O.OOe+OO 1. 48e+02 
M0-99 O.OOe+OO 1.05e+02 O.OOe+OO 2.23e+02 O.OOetOO 8.65e+01 O.OOe+OO 2.59e+01 
TC-99M 1.09e-02 2.14e-02 O.OOe+OO 3.10e-01 1.08e-02 1.22e+01 O.OOe+OO 3.54e-01 
TC-101 1.26e-02 1.32e-02 O.OOe+OO 2.25e-01 6.99e-03 4.20e-02 O.OOe+OO 1.68e-01 
RU-103 5.75e+OO O.OOe+OO O.OOe+OO 1.45e+01 O.OOe+OO 1.49e+02 O.OOe+OO 2.21e+OO 

(1llngestlon dose factor (for bone) used In calculation of Dose Commitment Factor for P-32 derived in accordance with 
information supplied in Reference 3.17. The teen and child bone dose ingestion dose factors were derived by the 
ratio of the adult bone ingestion dose factors In Reg. Guide 1.109 and "The Importance of P-32 in Nuclear Reactor 
Liquid Effluents," Branagan, E. F., Nichols, C.R., and Willis, C. A., USNRC, 6/82 (Ref 3.17). 
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DOSE COMMITMENT FACTORS 
FOR THE FISH PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Units: ((mrem/hr)/(vCi/ml)) 

Age Group: CHILD 
Pathway: Fresh Water Fish - Sport (FFSP) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

-~---------------------------------------------------------------------------

RU-105 5.07e-01 O.OOe+OO O.OOe+OO 4.46e+00 O.OOe+OO 3.31e+02 O.OOe+OO 1.84e-01 

RU-106 9.20e+01 O.OOe+OO O.OOe+OO 1.24e+02 O.OOe+OO 1.43e+03 O.OOe+OO 1.15e+01 

AG-llOM 9.75e-01 6.59e-01 O.OOe+OO 1.23e+00 O.OOe+OO 7.83e+01 O.OOe+OO 5.26e-01 

TE-125M 3.59e+03 9. 72e+02 1.01e+03 O.OOe+OO O.OOe+OO 3. 4 6e+03 O.OOe+OO 4.78e+02 

TE-127 1.48e+02 4.00e+01 1.03e+02 4.22e+02 O.OOe+OO 5.79e+03 O.OOe+OO 3.18e+01 

TE-127M 9.09e+03 2.45e+03 2.17e+03 2.59e+04 O.OOe+OO 7.36e+03 O.OOe+OO 1. 08e+03 

TE-129 4.22e+01 1.18e+01 3.01e+01 1.23e+02 O.OOe+OO 2.62e+03 O.OOe+OO 1.00e+01 

TE-129M 1.53e+04 4.28e+03 4.94e+03 4.50e+04 O.OOe+OO 1. 87e+04 O.OOe+OO 2.38e+03 

TE-131 2.61e+01 7.96e+00 2.00e+01 7.90e+01 O.OOe+OO 1.37e+02 O.OOe+OO 7.77e+00 

TE-131M 2.27e+03 7.83e+02 1.61e+03 7.58e+03 O.OOe+OO 3.18e+04 O.OOe+OO 8.34e+02 

TE-132 3.18e+03 1. 41e+03 2.05e+03 1.31e+04 O.OOe+OO 1. 42e+04 O.OOe+OO 1.70e+03 

I-130 3.45e+01 6.96e+01 7.67e+03 1.04e+02 O.OOe+OO 3.26e+01 O.OOe+OO 3.59e+01 

I-131 2.03e+02 2.04e+02 6.75e+04 3,35e+02 O.OOe+OO 1. 82e+01 O.OOe+OO 1.16e+02 

I-132 9.44e+OO 1. 73e+01 8.05e+02 2.65e+01 O.OOe+OO 2.04e+01 O.OOe+OO 7.98e+00 

I-133 6.99e+01 8.64e+01 1.60e+04 1.44e+02 O.OOe+OO 3.48e+01 O.OOe+OO 3.27e+01 

I-134 4.94e+OO 9.18e+OO 2.11e+02 1.40e+01 O.OOe+OO 6.09e+00 O.OOe+OO 4.22e+OO 

I-135 2.06e+01 3. 72e+01 3.29e+03 5.70e+01 O.OOe+OO 2.83e+01 O.OOe+OO 1.76e+01 

CS-134 3.68e+05 6.04e+05 O.OOe+OO 1.87e+05 6. 72e+04 3.26e+03 O.OOe+OO 1. 27e+05 

CS-136 3.70e+04 1.02e+05 O.OOe+OO 5.41e+04 8.07e+03 3.57e+03 O.OOe+OO 6.58e+04 

CS-137 5.14e+05 4.92e+05 O.OOe+OO 1.60e+05 5.77e+04 3.08e+03 O.OOe+OO 7.27e+04 

CS-138 3.59e+02 4.99e+02 O.OOe+OO 3.51e+02 3.78e+01 2.30e+02 O.OOe+OO 3.16e+02 

BA-139 1.30e+OO 6.95e-04 O.OOe+OO 6.07e-04 4.09e-04 7.52e+01 O.OOe+OO 3.78e-02 

BA-140 2.61e+02 2.29e-01 O.OOe+OO 7.46e-02 1. 37e-01 1.32e+02 O.OOe+OO 1.53e+01 

BA-141 6.29e-01 3.52e-04 O.OOe+OO 3.05e-04 2.07e-03 3.59e-01 O.OOe+OO 2.05e-02 

BA-142 2. 75e-01 1.98e-04 O.OOe+OO 1.60e-04 1.16e-04 3.59e-03 O.OOe+OO 1.54e-02 

LA-140 1.99e-01 6.94e-02 O.OOe+OO O.OOe+OO O.OOe+OO 1.94e+03 O.OOe+OO 2.34e-02 

LA-142 1.03e-02 3.28e-03 O.OOe+OO O.OOe+OO O.OOe+OO 6.51e+02 O.OOe+OO 1.03e-03 

CE-141 3.12e-02 1.56e-02 O.OOe+OO 6.83e-03 O.OOe+OO 1.94e+01 O.OOe+OO 2.31e-03 

CE-143 s.soe-03 2.98e+OO O.OOe+OO 1.25e-03 O.OOe+OO 4.37e+01 O.OOe+OO 4.32e-04 

CE-144 1. 64e+OO 5.13e-01 O.OOe+OO 2.84e-01 O.OOe+OO 1. 34e+02 O.OOe+OO 8.73e-02 

PR-143 7.73e-01 2.32e-01 O.OOe+OO 1.26e-01 O.OOe+OO 8.34e+02 o.ooe+OO 3.83e-02 

PR-144 2.54e-03 7.85e-04 O.OOe+OO 4.15e-04 O.OOe+OO 1.69e+00 O.OOe+OO 1.28e-04 

ND-147 5.49e-01 4.44e-01 O.OOe+OO 2.44e-01 O.OOe+OO 7.04e+02 O.OOe+OO 3.44e-02 

W-187 4.05e+02 2.40e+02 O.OOe+OO O.OOe+OO O.OOe+OO 3.37e+04 O.OOe+OO 1.08e+02 

NP-239 4.13e-02 2.97e-03 O.OOe+OO 8.57e-03 O.OOe+OO 2.19e+02 O.OOe+OO 2.08e-03 

PU-239 3.55e+03 3.80e+02 O.OOe+OO 3,36e+02 O.OOe+OO 1. 89e+02 O.OOe+OO 9.11e+01 

U-235 5,38e+03 O.OOe+OO O.OOe+OO 8.83e+02 O.OOe+OO 1.26e+02 O.OOe+OO 3.26e+02 
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DOSE COMMITMENT FACTORS 
FOR THE FISH PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Units: ( (mrem/hr) I (pCi/ml)) 

Age Group: INFANT 
Pathway: Fresh Water Fish - Sport (FFSP) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 
-----------------------------------------------------------------------------
H-3 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
C-14 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
NA-24 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
P-32 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
CR-51 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
MN-54 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O,OOe+OO O.OOe+OO 
MN-56 O.OOe+OO O,OOe+OO O.OOe+OO O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
FE-55 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
FE-59 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
C0-58 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
C0-60 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
NI-63 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
NI-65 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
CU-64 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
ZN-65 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
ZN-69 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
ZN-69M O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
BR-83 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
BR-85 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
RB-86 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
RB-88 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O,OOe+OO O.OOe+OO 
RB-89 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
SR-89 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
SR-90 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
SR-91 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
SR-92 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
Y-90 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
Y-91 O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
Y-91M O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
Y-92 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
Y-93 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
ZR-95 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
ZR-97 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
NB-95 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
M0-99 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
TC-99M O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
TC-101 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
RU-103 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
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DOSE COMMITMENT FACTORS 
FOR THE FISH PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Units: ((mrem/hr)/(pCi/ml)} 

Age Group: INFANT 
Pathway: Fresh Water Fish - Sport (FFSP) 

.Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 
-----------------------------------------------------------------------------
RU-105 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

RU-106 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

AG-110M O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

TE-125M O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

TE-127 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

TE-127M O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

TE-129 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

TE-129M O.OOe+OO O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

TE-131 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

TE-131M O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

TE-132 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

I-130 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O,OOe+OO O.OOe+OO O.OOe+OO 

I-131 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

I-132 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

I-133 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

I-134 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

I-135 O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

CS-134 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

CS-136 O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

CS-137 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

CS-138 0.008+00 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

BA-139 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

BA-140 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

BA-141 o:ooe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

BA-142 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

LA-140 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

LA-142 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

CE-141 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

CE-143 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

CE-144 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO Q,OOe+OO 

PR-143 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

PR-144 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

ND-147 O.OOe+OO O.OOe+OO O.OOe+OO O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

W-187 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

NP-239 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

PU-239 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

U-235 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
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DOSE COMMITMENT FACTORS 
FOR THE SHORELINE PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Dose Factor: ((mrem/hr)/(pCi/ml)) 

Age Group: ADULT 
Pathway: Shoreline Sediment (SHDp) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
C-14 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
NA-24 4.27e-Ol 4.27e-01 4.27e-01 4.27e-01 4.27e-01 4.27e-01 4.96e-01 4.27e-01 
P-32 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
CR-51 1.67e-01 1.67e-01 1. 67e-01 1. 67e-01 1.67e-01 1.67e-01 1.97e-01 1. 67e-01 
MN-54 4.96e+01 4.96e+Ol 4.96e+01 4.96e+01 4.96e+01 4.96e+01 5.81e+01 4. 96e+01 
MN-56 3.23e-02 3.23e-02 3.23e-02 3.23e-02 3.23e-02 3.23e-02 3.81e-02 3.23e-02 
FE-55 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
FE-59 9.73e+OO 9.73e+OO 9.73e+OO 9.73e+OO 9.73e+OO 9.73e+OO 1.15e+01 9.73e+OO 
C0-58 1.35e+01 1.35e+01 1.35e+01 1.35e+01 1.35e+01 1.35e+01 1.59e+01 1.35e+01 
C0-60 7.67e+02 7.67e+02 7.67e+02 7.67e+02 7.67e+02 7.67e+02 9.07e+02 7.67e+02 
NI-63 O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
NI-65 1. 06e-02 1.06e-02 1.06e-02 1. 06e-02 1. 06e-02 1. 06e-02 1.23e-02 1.06e-02 
CU-64 2.17e-02 2.17e-02 2.17e-02 2.17e-02 2.17e-02 2.17e-02 2.46e-02 2.17e-02 
ZN-65 2.67e+01 2.67e+01 2.67e+01 2.67e+01 2.67e+01 2.67e+01 3.07e+01 2.67e+01 
ZN-69 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O,OOe+OO O.OOe+OO O.OOe+OO 
ZN-69M 4.55e-02 4.55e-02 4.55e-02 4.55e-02 4.55e-02 4.55e-02 5.33e-02 4.55e-02 
BR-83 1.75e-04 1. 75e-04 1. 75e-04 1. 75e-04 1.75e-04 1. 75e-04 2.53e-04 1. 75e-04 
BR-84 7.27e-03 7.27e-03 7.27e-03 7.27e-03 7.27e-03 7.27e-03 8.47e-03 7.27e-03 
BR-85 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
RB-86 3.21e-01 3.21e-01 3.21e-01 3.21e-01 3.21e-01 3.2le-01 3.67e-01 3.21e-01 
RB-88 1.19e-03 1.19e-03 1,19e-03 1.19e-03 1.19e-03 1.19e-03 1.35e-03 1.19e-03 
RB-89 4.40e-03 4.40e-03 4.40e-03 4.40e-03 4.40e-03 4.40e-03 5.28e-03 4.40e-03 
SR-89 7.73e-04 7.73e-04 7.73e-04 7.73e-04 7.73e-04 7.73e-04 9.00e-04 7.73e-04 
SR-90 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
SR-91 7.67e-02 7.67e-02 7.67e-02 7.67e-02 7.67e-02 7.67e-02 9.00e-02 7.67e-02 
SR-92 2.78e-02 2.78e-02 2.78e-02 2.78e-02 2.78e-02 2.78e-02 3.09e-02 2.78e-02 
Y-90 1.61e-04 1.61e-04 1.61e-04 1.61e-04 1.61e-04 1.61e-04 1.90e-04 1.61e-04 
Y-91 3.84e-02 3.84e-02 3.84e-02 3.84e-02 3.84e-02 3.84e-02 4.32e-02 3.84e-02 
Y-91M 3.59e-03 3.59e-03 3.59e-03 3.59e-03 3.59e-03 3.59e-03 4.15e-03 3.59e-03 
Y-92 6.45e-03 6.45e-03 6.45e-03 6.45e-03 6.45e-03 6.45e-03 7.67e-03 6.45e-03 
Y-93 6.56e-03 6.56e-03 6.56e-03 6.56e-03 6.56e-03 6.56e-03 9.00e-03 6.56e-03 
ZR-95 8.73e+OO 8.73e+OO 8.73e+OO 8.73e+OO 8.73e+OO 8.73e+OO 1.01e+Ol 8.73e+OO 
ZR-97 1.06e-01 1.06e-01 1. 06e-01 1.06e-01 1.06e-01 1. 06e-01 1. 23e-01 1.06e-01 
NB-95 4.89e+OO 4.89e+OO 4.89e+OO 4.89e+OO 4.89e+OO 4,89e+OO 5.75e+OO 4.89e+OO 
M0-99 1.43e-01 1.43e-01 1. 43e-01 1.43e-01 1. 43e-01 1. 43e-01 1.65e-Ol 1.43e-01 
TC-99M 6.59e-03 6.59e-03 6.59e-03 6.59e-03 6.59e-03 6.59e-03 7.53e-03 6.59e-03 
TC-101 7.27e-04 7.27e-04 7.27e-04 7.27e-04 7.27e-04 7.27e-04 8.07e-04 7.27e-04 
RU-103 3.87e+OO 3.87e+OO 3.87e+OO 3.87e+OO 3.87e+OO 3.87e+OO 4.52e+OO 3.87e+OO 
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DOSE COMMITMENT FACTORS 
FOR THE SHORELINE PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Units: ( (mrem/hr) I (f1Ci/ml)) 

Age Group: ADULT 
Pathway: Shoreline Sediment (SHOp) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-105 2.28e-02 2.28e-02 2.28e-02 2.28e-02 2.28e-02 2,28e-02 2.58e-02 2.28e-02 
RU-106 1. 51e+01 1. 51e+01 1.51e+01 1.51e+01 1. 51e+01 1.51e+01 1. 81e+01 1.51e+01 
AG-llOM 1.23e+02 1.23e+02 1.23e+02 1. 23e+02 1. 23e+02 1. 23e+02 1.43e+02 1.23e+02 
TE-125M 5.55e-02 5.55e-02 5.55e-02 5.55e-02 5.55e-02 5.55e-02 7.60e-02 5,55e-02 
TE-127 1. 07e-04 1.07e-04 1.07e-04 1. 07e-04 1.07e-04 1. 07e-04 1.17e-04 1. 07e-04 
TE-127M 3.28e-03 3.28e-03 3.2Be-03 3.28e-03 3.28e-03 3.28e-03 3.87e-03 3,28e-03 
TE-129 9.40e-04 9.40e-04 9.40e-04 9, 40e-04 9.40e-04 9.40e-04 1.1le-03 9.40e-04 
TE-129M 7.07e-01 7.07e-01 7.07e-01 7.07e-01 7.07e-01 7.07e-01 8.27e-01 7.07e-01 
TE-131 1.05e-03 1.05e-03 1.05e-03 1.05e-03 1.05e-03 1. 05e-03 1.23e+OO 1.05e-03 
TE-131M 2.87e-01 2.87e-01 2.87e-01 2.87e-01 2.87e-01 2.87e-01 3.39e-01 2.87e-01 
TE-132 1.51e-01 1.51e-01 1. 51e-01 1.51e-01 1.51e-01 1.51e-01 1.78e-01 1.51e-01 
I-130 1.97e-01 1.97e-01 1.97e-01 1.97e-01 1.97e-01 1.97e-01 2.39e-01 1. 97e-01 
I-131 6.16e-01 6.16e-01 6.16e-01 6.16e-01 6.16e-01 6.16e-01 7.47e-01 6.16e-01 
I-132 4.45e-02 4.45e-02 4.45e-02 4.45e-02 4.45e-02 4.45e-02 5,24e-02 4.45e-02 
I-133 8.80e-02 8.80e-02 8.80e-02 8.80e-02 8.80e-02 8.80e-02 1.07e-01 8.80e-02 
I-134 1.60e-02 1.60e-02 1.60e-02 1.60e-02 1.60e-02 1.60e-02 1.90e-02 1.60e-02 
I-135 9.07e-02 9.07e-02 9.07e-02 9.07e-02 9.07e-02 9.07e-02 1.05e-01 9.07e-02 
CS-134 2.45e+02 2.45e+02 2.45e+02 2.45e+02 2.45e+02 2.45e+02 2.87e+02 2.45e+02 
CS-136 5.40e+OO 5.40e+OO 5.40e+OO 5.40e+OO 5.40e+OO 5.40e+OO 6.12e+OO 5.40e+OO 
CS-137 3.68e+02 3.68e+02 3.68e+02 3,68e+02 3.68e+02 3.68e+02 4.29e+02 3.68e+02 
CS-138 1. 29e-02 1. 29e-02 1. 29e-02 1.29e-02 1.29e-02 1.29e-02 1. 4 7e-02 1.29e-02 
BA-139 3.79e-03 3.79e-03 3.79e-03 3.79e-03 3.79e-03 3.79e-03 4.26e-03 3.79e-03 
BA-140 7.33e-01 7.33e-01 7.33e-01 7.33e-01 7.33e-01 7.33e-01 8.40e-01 7.33e-01 
BA-141 1.49e-03 1.49e-03 1.49e-03 1.49e-03 1.49e-03 1.49e-03 1.70e-03 1.49e-03 
BA-142 1.6le-03 1.61e-03 1.61e-03 1.61e-03 1.61e-03 1.61E?-03 1.83e-03 1.61e-03 
LA-140 6.87e-01 6.87e-01 6.87e-01 6.87e-01 6.87e-Ol 6.87e-01 7.80e-01 6.87e-01 
LA-142 2. 72e-02 2.72e-02 2.72e-02 2. 72e-02 2. 72e-02 2. 72e-02 3.26e-02 2.72e-02 
CE-141 4.89e-01 4.89e-01 4.89e-01 4.89e-01 4.89e-01 4.89e-01 5.51e-01 4.89e-01 
CE-143 8.27e-02 8.27e-02 8.27e-02 8.27e-02 8.27e-02 8.27e-02 9.40e-02 8.27e-02 
CE-144 2.49e+OO 2.49e+OO 2.49e+OO 2.49e+OO 2.49e+OO 2.49e+OO 2.88e+OO 2.49e+OO 
PR-143 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O,OOe+OO O.OOe+OO O.OOe+OO 
PR-144 6.57e-05 6.57e-05 6.57e-05 6,57e-05 6,57e-05 6,57e-05 7.53e-05 6.57e-05 
ND-147 3.01e-01 3.01e-01 3.01e-01 3.01e-01 3.01e-01 3.01e-01 3.61e-01 3.01e-01 
W-187 8.40e-02 8.40e-02 8.40e-02 8.40e-02 8.40e-02 8.40e-02 9.80e-02 8.40e-02 
NP-239 6.12e-02 6.12e-02 6.12e-02 6.12e-02 6.12e-02 6.12e-02 7.07e-02 6.12e-02 
PU-239 B.20e-02 8.20e-02 8.20e-02 8.20e-02 8.20e-02 8.20e-02 7.99e-01 8.20e-02 
U-235 3.32e+02 3.32e+02 3.32e+02 3.32e+D2 3.32e+D2 3.32e+02 4.15e+02 3.32e+02 
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DOSE COMMITMENT FACTORS 
FOR THE SHORELINE PATHWAY 

(Ref. 3.16) 

Release Type: Liquid 
Units: ( (mrem/hr) I (p.Ci/ml)) 

Age Group: TEEN 
Pathway: Shoreline Sediment (SHOp) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
C-14 O.OOe+OO O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
NA-24 2.39e+OO 2.39e+OO 2.39e+OO 2.39e+OO 2.39e+OO 2.39e+OO 2.77e+OO 2,39e+OO 
P-32 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O,OOe+OO O,OOe+OO O.OOe+OO 
CR-51 9.33e-01 9.33e-01 9.33e-01 9.33e-01 9.33e-01 9.33e-01 1.10e+OO 9.33e-01 
MN-54 2.77e+02 2.77e+02 2.77e+02 2.77e+02 2.77e+02 2.77e+02 3.25e+02 2.77e+02 
MN-56 1.80e-01 1.80e-01 1.80e-01 1.80e-01 1.80e-01 1. SOe-01 2.13e-01 1.80e-01 
FE-55 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
FE-59 5.45e+01 5.45e+01 5,45e+01 5.45e+01 5.45e+01 5.45e+01 6.41e+01 5.45e+01 
C0-58 7.60e+01 7.60e+01 7.60e+01 7.60e+01 7.60e+01 7.60e+01 8.87e+01 7.60e+01 
C0-60 4.29e+03 4.29e+03 4.29e+03 4.29e+03 4.29e+03 4,29e+03 5.05e+03 4.29e+03 
NI-63 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
NI-65 5.93e-02 5.93e-02 5.93e-02 5.93e-02 5.93e-02 5.93e-02 6.87e-02 5.93e-02 
CU-64 1.21e-01 1.21e-01 1. 21e-01 1. 21e-01 1.21e-01 1. 21e-01 1.37e-01 1.21e-01 
ZN-65 1.49e+02 1.49e+02 1. 49e+02 1.49e+02 1.49e+02 1.49e+02 1. 72e+02 1.49e+02 
ZN-69 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
ZN-69M 2.54e-01 2.54e-01 2.54e-01 2.54e-01 2.54e-01 2.54e-01 2.98e-01 2.54e-01 
BR-83 9.73e-04 9.73e-04 9.73e-04 9.73e-04 9.73e-04 9.73e-04 1. 41e-03 9.73e-04 
BR-84 4.05e-02 4.05e-02 4.05e-02 4.05e-02 4.05e-02 4.05e-02 4. 72e-02 4.05e-02 
BR-85 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
RB-86 1. 79e+OO 1.79e+00 1.79e+OO 1.79e+OO 1. 79e+OO 1. 79e+OO 2,05e+OO 1.79e+OO 
RB-88 6.61e-03 6.61e-03 6.61e-03 6.61e-03 6.61e-03 6.61e-03 7.53e-03 6.61e-03 
RB-89 2.45e-02 2.45e-02 2.45e-02 2.45e-02 2.45e-02 2.45e-02 2.95e-02 2.45e-02 
SR-89 4.33e-03 4.33e-03 4.33e-03 4.33e-03 4.33e-03 4.33e-03 5.02e-03 4.33e-03 
SR-90 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
SR-91 4.29e-01 4.29e-01 4.29e-01 4.29e-01 4.29e-01 4.29e-01 5.02e-01 4.29e-01 
SR-92 1.55e-01 1.55e-01 1.55e-01 1.55e-01 1.55e-01 1.55e-01 1.73e-01 1.55e-01 
Y-90 9.00e-04 9.00e-04 9.00e-04 9.00e-04 9,00e-04 9.00e-04 1.06e-03 9.00e-04 
Y-91 2.15e-01 2.15e-01 2.15e-01 2.15e-01 2.15e-01 2.15e-01 2.41e-01 2.15e-01 
Y-91M 2.01e-02 2.01e-02 2.01e-02 2.01e-02 2.01e-02 2.01e-02 2.32e-02 2.01e-02 
Y-92 3.61e-02 3.61e-02 3.61e-02 3.61e-02 3.61e-02 3.61e-02 4.28e-02 3.61e-02 
Y-93 3.67e-02 3.67e-02 3.67e-02 3. 67e-02 3.67e-02 3.67e-02 5.01e-02 3.67e-02 
ZR-95 4.89e+01 4.89e+01 4.89e+01 4.89e+01 4.89e+01 4.89e+01 5.67e+01 4.89e+01 
ZR-97 5.91e-01 5.91e-01 5.91e-01 5.91e-01 5.91e-01 5.91e-01 6.87e-01 5.91e-01 
NB-95 2.73e+01 2.73e+01 2.73e+01 2.73e+Ol 2.73e+01 2.73e+01 3.21e+01 2.73e+01 
M0-99 s.ooe-01 s.ooe-01 B.OOe-01 B.OOe-01 B.OOe-01 S,OOe-01 9.27e-01 S.OOe-01 
TC-99M 3,68e-02 3.68e-02 3.68e-02 3.68e-02 3.68e-02 3.68e-02 4.21e-02 3.68e-02 
TC-101 4.07e-03 4.07e-03 4.07e-03 4.07e-03 4.07e-03 4.07e-03 4.52e-03 4.07e-03 
RU-103 2.17e+01 2.17e+01 2.17e+01 2.17e+01 2.17e+01 2.17e+01 2.53e+01 2.17e+Ol 
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DOSE COMMITMENT FACTORS 
FOR THE SHORELINE PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Units: ( (mrem/hr) I (pCi/ml)) 

Age Group: TEEN 
Pathway: Shoreline Sediment (SHOp) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-105 1. 27e-01 1. 27e-01 1. 27e-01 1. 27e-01 1.27e-01 1. 27e-01 1.44e-01 1. 27e-01 
RU-106 8.47e+01 8.47e+01 8.47e+01 8.47e+01 8.47e+01 8.47e+01 1. 01e+02 8.47e+01 
AG-llOM 6.87e+02 6.87e+02 6.87e+02 6.87e+02 6.87e+02 6.87e+02 8.00e+02 6.87e+02 
TE-l 25M 3.10e-01 3.10e-01 3.10e-01 3.10e-01 3.10e-Ol 3.10e-01 4.25e-01 3.10e-01 
TE-127 5.95e-04 5.95e-04 5.95e-04 5.95e-04 5.95e-04 5,95e-04 6.55e-04 5.95e-04 
TE-127M 1.83e-02 1.83e-02 1.83e-02 1.83e-02 1.83e-02 1.83e-02 2.17e-02 1. 83e-02 
TE-129 5.24e-03 5.24e-03 5.24e-03 5.24e-03 5.24e-03 5.24e-03 6.20e-03 5.24e-03 
TE-129M 3.95e+OO 3,95e+OO 3.95e+OO 3.95e+OO 3.95e+OO 3.95e+OO 4.62e+OO 3.95e+OO 
TE-131 5.83e-03 5.83e-03 5.83e-03 5.83e-03 5.83e-03 5.83e-03 6,87e+OO 5,83e-03 
TE-131M 1.61e+OO 1.61e+OO 1.61e+OO 1.61e+OO 1.61e+OO 1.61e+OO 1.89e+OO 1.6le+OO 
TE-132 8.47e-01 8.47e-01 8.47e-Ol 8.47e-01 8.47e-01 8.47e-01 9.93e-01 8.47e-01 
I-130 1.10e+OO 1.10e+OO 1.10e+00 1.10e+OO 1.10e+OO 1.10e+OO 1.34e+OO 1.10e+OO 
I-131 3.44e+OO 3.44e+OO 3.44e+OO 3.44e+OO 3.44e+OO 3.44e+OO 4.17e+OO 3.44e+OO 
I-132 2. 49e-01 2.49e-01 2.49e-01 2.49e-01 2.49e-01 2.49e-01 2.93e-01 2. 49e-01 
I-133 4.90e-01 4.90e-01 4.90e-01 4.90e-01 4.90e-01 4.90e-01 5.95e-01 4.90e-01 
I-134 8.93e-02 8.93e-02 8.93e-02 8.93e-02 8.93e-02 8.93e-02 1.06e-01 8.93e-02 
I-135 5.05e-01 5.05e-01 5.05e-01 5.05e-01 5.05e-01 5.05e-01 5.89e-01 5.05e-01 
CS-134 1. 37e+03 1. 37e+03 1.37e+03 1.37e+03 1. 37e+03 1.37e+03 1.60et03 1.37e+03 
CS-136 3.01e+01 3.01e+01 3.01e+01 3.01e+01 3.01e+01 3.01e+01 3.42e+01 3.01e+01 
CS-137 2.05e+03 2.05e+03 2.05e+03 2.05e+03 2.05e+03 2.05e+03 2.39e+03 2.05e+03 
CS-138 7.20e-02 7.20e-02 7.20e-02 7.20e-02 7.20e-02 7.20e-02 8.20e-02 7.20e-02 
BA-139 2 .lle-02 2 .lle-02 2 .lle-02 2 .lle-02 2.1le-02 2 .lle-02 2.38e-02 2.1le-02 
BA-140 4.10e+OO 4.10e+OO 4.10e+OO 4.10e+OO 4.10e+OO 4.10e+OO 4.69e+OO 4.10e+OO 
BA-141 8,33e-03 8.33e-03 8.33e-03 8.33e-03 8.33e-03 8.33e-03 9.47e-03 8.33e-03 
BA-142 8.93e-03 8.93e-03 8.93e-03 8.93e-03 8.93e-03 8.93e-03 1.02e-02 8.93e-03 
LA-140 3.84e+OO 3.84e+OO 3.84e+00 3.84e+OO 3.84e+OO 3.84e+OO 4.35e+OO 3.84e+OO 
LA-142 1. 52e-01 1.52e-01 1.52e-01 1.52e-01 1.52e-01 1.52e-01 1.82e-01 1.52e-01 
CE-141 2.73e+OO 2.73e+OO 2.73e+OO 2.73e+OO 2.73e+OO 2.73e+OO 3.08e+OO 2.73e+OO 
CE-143 4.62e-01 4.62e-01 4.62e-01 4.62e-01 4.62e-Ol 4.62e-o1 5.25e-01 4.62e-01 
CE-144 1.39e+01 1.39e+01 1. 39e+Ol 1.39e+01 1. 39e+Ol 1. 39e+01 1.61e+01 1. 39e+01 
PR-143 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
PR-144 3.67e-04 3,67e-04 3.67e-04 3.67e-04 3.67e-04 3.67e-04 4.21e-04 3.67e-04 
ND-147 1.68e+OO 1.68e+OO 1.68e+OO 1.68e+OO 1. 68e+OO 1.68e+OO 2.01e+OO 1.68e+OO 
W-187 4.70e-01 4.70e-01 4.70e-01 4.70e-01 4.70e-01 4.70e-01 5.46e-01 4.70e-01 
NP-239 3,42e-01 3.42e-01 3.42e-01 3.42e-01 3.42e-01 3.42e-01 3.95e-01 3.42e-01 
PU-239 4.58e-01 4.58e-01 4.58e-01 4.58e-Ol 4.58e-01 4.58e-01 4. 46e+OO 4.58e-01 
U-235 1.86e+03 1.86e+03 1.86e+03 1.86e+03 1.86e+03 1.86e+03 2.32e+03 1. 86e+03 
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DOSE COMMITMENT FACTORS 
FOR THE SHORELINE PATHWAY 

(Ref. 3.16) 

Release Type: Liquid 
Units: ((mrem/hr)/(~Ci/ml)) 

Age Group: CHILD 
Pathway: Shoreline Sediment (SHOp} 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
C-14 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
NA-24 4.99e-01 4.99e-01 4.99e-01 4,99e-01 4.99e-01 4.99e-01 5.79e-01 4.99e-01 
P-32 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
CR-51 1.95e-01 1.95e-01 1.95e-01 1.95e-01 1.95e-01 1.95e-01 2.30e-01 1.95e-01 
MN-54 5.79e+01 5.79e+01 5.79e+01 5.79e+Ol 5.79e+Ol 5.79e+01 6,80e+01 5,79e+01 
MN-56 3.77e-02 3.77e-02 3. 77e-02 3.77e-02 3.77e-02 3.77e-02 4.45e-02 3.77e-02 
FE-55 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
FE-59 1.14e+01 1.14e+Ol 1.14e+01 1.14e+01 1.14e+01 1.14e+Ol 1.34e+01 1.14e+01 
C0-58 1.58e+Ol 1.58e+Ol 1.58e+01 1.58e+01 1. 58e+01 1.5Be+01 1.85e+01 1.5Be+01 
C0-60 9.00e+02 9,00e+02 9.00e+02 9.00e+02 9.00e+02 9.00e+02 1.05e+03 9.00e+02 
NI-63 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
NI-65 1.24e-02 1.24e-02 1.24e-02 1.24e-02 1.24e-02 1. 24e-02 1.44e-02 1.24e-02 
CU-64 2,53e-02 2.53e-02 2.53e-02 2.53e-02 2.53e-02 2.53e-02 2.87e-02 2.53e-02 
ZN-65 3.12e+01 3.12e+01 3.12e+01 3.12e+01 3.12e+Ol 3.12e+Ol 3.59e+01 3.12e+01 
ZN-69 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
ZN-69M 5,31e-02 5.31e-02 5.31e-Q2 5.31e-02 5.31e-02 5.31e-02 6.22e-02 5.31e-02 
BR-83 2.03e-04 2.03e-04 2.03e-04 2.03e-04 2.03e-04 2.03e-04 2.95e-04 2.03e-04 
BR-84 8.47e-03 8.47e-03 8.47e-03 8.47e-03 8.47e-03 8.47e-03 9.87e-03 8.47e-03 
BR-85 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
RB-86 3.75e-01 3.75e-01 3.75e-01 3.75e-01 3.75e-01 3,75e-01 4.29e-01 3.75e-01 
RB-88 1.38e-03 1.3Be-03 1.38e-03 1.38e-03 1.38e-03 1. 38e-03 1.58e-03 1.3Be-03 
RB-89 5.13e-03 5.13e-03 5.13e-03 5.13e-03 5.13e-03 5.13e-03 6.16e-03 5.13e-03 
SR-89 9.07e-04 9.07e-04 9.07e-04 9.07e-04 9.07e-04 9.07e-04 1.05e-03 9.07e-04 
SR-90 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
SR-91 9.00e-02 9.00e-02 9,00e-02 9.00e-02 9.00e-02 9.00e-02 1.05e-01 9.00e-02 
SR-92 ·3.24e-02 3.24e-02 3.24e-02 3.24e-02 3.24e-02 3.24e-02 3.61e-02 3.24e-02 
Y-90 1.87e-04 1. 87e-04 1.87e-04 1.87e-04 1.87e-04 1.87e-04 2.21e-04 1.87e-04 
Y-91 4.48e-02 4,48e-02 4.48e-02 4.48e-02 4.48e-02 4.48e-02 5.04e-02 4.48e-02 
Y-91M 4.19e-03 4,19e-03 4.19e-03 4.19e-03 4.19e-03 4.19e-03 4.85e-03 4.19e-03 
Y-92 7.53e-03 7.53e-03 7.53e-03 7.53e-03 7.53e-03 7.53e-03 8.93e-03 7.53e-03 
Y-93 7.67e-03 7.67e-03 7.67e-03 7.67e-03 7.67e-03 7.67e-03 1.05e-02 7.67e-03 
ZR-95 1.02e+01 1.02e+01 1.02e+01 1.02e+01 1.02e+01 1.02e+01 1.19e+01 1.02e+Ol 
ZR-97 1.23e-01 1.23e-01 1.23e-01 1.23e-01 1. 23e-01 1.23e-01 1.44e-01 1. 23e-01 
NB-95 5.71e+OO 5. 71e+OO 5.71e+OO 5.71e+OO 5.7le+OO 5.71e+OO 6.73e+OO 5. 71e+OO 
M0-99 1. 67e-01 1. 67e-01 1.67e-01 1.67e-01 1. 67e-01 1. 67e-01 1.93e-01 1.67e-01 
TC-99M 7.67e-03 7. 67e-03 7.67e-03 7.67e-03 7.67e-03 7.67e-03 8.80e-03 7.67e-03 
TC-101 8.47e-04 8.47e-04 8.47e-04 8.47e-04 8.47e-04 8.47e-04 9.47e-04 8.47e-04 
RU-103 4.52e+OO 4.52e+OO 4.52e+OO 4.52e+OO 4.52e+OO 4.52e+OO 5.27e+OO 4.52e+OO 
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DOSE COMMITMENT FACTORS 
FOR THE SHORELINE PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Units: ((mrem/hr)/(pCi/ml)) 

Age Group: CHILD 
Pathway: Shoreline Sediment (SHOp) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

RU-105 2.66e-02 2.66e-02 2.66e-02 2.66e-02 2.66e-02 2.66e-02 3.01e-02 2,66e-02 
RU-106 1.76e+01 1. 76e+01 1. 76e+01 1. 76e+01 1. 76e+01 1.76e+01 2 .lle+01 1. 76e+01 
AG-110M 1.43e+02 1.43e+02 1.43e+02 1.43e+02 1. 43e+02 1.43e+02 1.67e+02 1.43e+02 
TE-125M 6.48e-02 6.48e-02 6.48e-02 6.48e-02 6.48e-02 6.48e-02 8.87e-02 6.48e-02 
TE-127 1.24e-04 1.24e-04 1. 24e-04 1. 24e-04 1.24e-04 1.24e-04 1. 37e-04 1.24e-04 
TE-127M 3.83e-03 3,83e-03 3.83e-03 3.83e-03 3.83e-03 3.83e-03 4.52e-03 3.83e-03 
TE-129 1.09e-03 1.09e-03 1.09e-03 1. 09e-03 1.09e-03 1.09e-03 1. 29E)-03 1. 09e-03 
TE-129M 8.27e-01 8.27e-01 8.27e-01 8.27e-01 8.27e-01 8.27e-01 9,67e-01 8.27e-01 
TE-131 1.22e-03 1.22e-03 1.22e-03 1.22e-03 1.22e-03 1.22e-03 1. 44e+OO 1.22e-03 
TE-131M 3.35e-01 3.35e-01 3.35e-01 3.35e-01 3.35e-01 3.35e-01 3.95e-01 3.35e-01 
TE-132 1.77e-01 1. 77e-01 1. 77e-01 1. 77e-01 1. 77e-01 1.77e-01 2.08e-01 1. 77e-01 
I-130 2.30e-01 2.30e-01 2.30e-01 2.30e-01 2.30e-01 2.30e-01 2,79e-01 2.30e-01 
I-131 7.20e-01 7.20e-01 7.20e-01 7.20e-01 7.20e-01 7.20e-01 8.73e-01 7.20e-01 
I-132 5.20e-02 5.20e-02 5.20e-02 5.20e-02 5.20e-02 5.20e-02 6,12e-02 5.20e-02 
I-133 1.03e-01 1.03e-01 1.03e-01 1.03e-01 1.03e-01 1.03e-01 1.25e-01 1.03e-01 
I-134 1.87e-02 1.87e-02 1. 87e-02 1.87e-02 1. 87e-02 1.87e-02 2.21e-02 1.87e-02 
I-135 1. 05e-01 1. OSe-01 1.05e-01 1. 05e-01 1.05e-01 1.05e-01 1.23e-01 1.05e-01 
CS-134 2.87e+02 2.87e+02 2.87e+02 2.87e+02 2.87e+02 2.87e+02 3.34e+02 2.87e+02 
CS-136 6.30e+OO 6.30e+OO 6.30e+OO 6.30e+OO 6.30e+OO 6.30e+OO 7.13e+OO 6.30e+OO 
CS-137 4.29e+02 4.29e+02 4.29e+02 4.29e+02 4.29e+02 4.29e+02 5.01e+02 4.29e+02 
CS-138 1. SOe-02 1.50e-02 1.50e-02 1.50e-02 1.50e-02 1.50e-02 1.71e-02 1.50e-02 
BA-139 4.42e-03 4.42e-03 4.42e-03 4.42e-03 4.42e-03 4.42e-03 4.97e-03 4.42e-03 
BA-140 8.60e-01 8.60e-01 8.60e-01 8.60e-01 8.60e-01 8.60e-01 9.80e-01 8.60e-01 
BA-141 1. 74e-03 1.74e-03 1.74e-03 1.74e-03 1.74e-03 1.74e-03 1.99e-03 1. 74e-03 
BA-142 1. 87e-03 1.87e-03 1. 87e-03 1. 87e-03 1.87e-03 1.87e-03 2.13e-03 1.87e-03 
LA-140 8.00e-01 8.00e-01 8.00e-01 8.00e-01 8.00e-01 8.00e-01 9.07e-01 8.00e-01 
LA-142 3.17e-02 3.17e-02 3.17e-02 3.17e-02 3.17e-02 3.17e-02 3.81e-02 3.17e-02 
CE-141 5.71e-01 5.71e-01 5.71e-01 5. 71e-01 5.71e-01 5. 71e-01 6.43e-01 5.71e-01 
CE-143 9.67e-02 9.67e-02 9.67e-02 9.67e-02 9.67e-02 9.67e-02 1.10e-01 9.67e-02 
CE-144 2.90e+OO 2.90e+OO 2.90e+OO 2.90e+OO 2.90e+OO 2.90e+OO 3.36e+OO 2.90e+OO 
PR-143 O.OOe+OO O.OOe+OO O.OOe+OO O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
PR-144 7.67e-05 7.67e-05 7.67e-05 7.67e-05 7.67e-05 7.67e-05 8.80e-05 7.67e-05 
ND-147 3.51e-01 3.51e-01 3.51e-01 3.51e-01 3.51e-01 3.51e-01 4.21e-01 3.51e-01 
W-187 9.80e-02 9.80e-02 9.80e-02 9.80e-02 9.80e-02 9.80e-02 1.14e-01 9.80e-02 
NP-239 7.13e-02 7.13e-02 7.13e-02 7.13e-02 7.13e-02 7.13e-02 8.27e-02 7 .13e-02 
PU-239 9.57e-02 9.57e-02 9.57e-02 9.57e-02 9.57e-02 9.57e-02 9.32e-01 9.57e-02 
U-235 3.88e+02 3.88e+02 3.88e+02 3.88e+02 3.88e+02 3.88e+02 4.84e+02 3.88e+02 
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DOSE COMMITMENT FACTORS 
FOR THE SHORELINE PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Units: ( (mrem/hr) I (pCi/ml)) 

Age Group: INFANT 
Pathway: Shoreline Sediment (SHOp) 

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB 

H-3 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
C-14 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
NA-24 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
P-32 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
CR-51 O.OOe+OO O.OOe+OO O.OOe+OO O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
MN-54 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO o.ooe+oo O.OOe+OO 
MN-56 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
FE-55 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
FE-59 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
C0-58 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
C0-60 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
NI-63 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
NI-65 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
CU-64 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
ZN-65 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
ZN-69 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
ZN-69M O.OOe+OO O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
BR-83 O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
BR-84 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO Q,OOe+OO O,OOe+OO O.OOe+OO 
BR-85 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O,OOe+OO O.OOe+OO 
RB-86 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
RB-88 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
RB-89 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
SR-89 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
SR-90 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
SR-91 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
SR-92 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
Y-90 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
Y-91 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
Y-91M O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
Y-92 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
Y-93 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
ZR-95 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
ZR-97 O.OOe+OO O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
NB-95 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
M0-99 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
TC-99M O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
TC-101 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
RU-103 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
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DOSE COMMITMENT FACTORS 
FOR THE SHORELINE PATHWAY 

(Ref. 3.15) 

Release Type: Liquid 
Units: ((mrem/hr)/(pCi/ml)) 

Age Group: INFANT 
Pathway: Shoreline Sediment (SHDp) 

Nuclide Bone Liver Thyroid I<idney Lung GI-Lli Skin TB 

RU-105 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

RU-106 O,OOetOO O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO o:ooe+OO O.OOe+OO O.OOe+OO 

AG-110M O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

TE-125M O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

TE-127 O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

TE-127M O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

TE-129 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

TE-129M O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

TE-131 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

TE-131M O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

TE-132 O,OOetOO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

I-130 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

I-131 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

I-132 O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

I-133 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

I-134 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

I-135 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+bO 

cs-134 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

CS-136 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

CS-137 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

CS-138 O,OOe+OO O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOetOO 

BA-139 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

BA-140 O.OOe+OO O.OOetOO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

BA-141 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

BA-142 O,OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

LA-140 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

LA-142 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

CE-141 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O,OOe+OO O.OOe+OO O.OOe+OO 

CE-143 O.OOe+OO O.OOetOO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

CE-144 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

PR-143 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

PR-144 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

ND-147 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOetOO 

W-187 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

NP-239 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

PU-239 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

U-235 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 
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Isotope Half-life 

1 H-3 12.28 
2 C-14 5730 
3 Na-24 15 
4 P-32 14.29 
5 Cr-51 27.704 
6 Mn-54 312.7 
7 Mn-56 2.5785 
8 Fe-55 2.7 
9 Fe-59 44.63 

10 Co-58 70.8 
11 Co-60 5.271 
12 Ni-63 100.1 
13 Ni-65 2.52 
14 Cu-64 12.701 
15 zn-65 244.4 
16 Zn-69 55.6 
17 Zn-69m 13.76 
18 Br-83 2.39 
19 Br-84 31.8 
20 Br-85 172 
21 Rb-86 18.66 
22 Rb-88 17.8 
23 Rb-89 15.44 
24 Sr-89 50.55 
25 Sr-90 28.6 
26 Sr-91 9.5 
27 Sr-92 2. 71 
28 Y-90 64.1 
29 Y-91m 49.71 
30 Y-91 58.51 
31 Y-92 3,54 
32 Y-93 10.1 
33 Zr-95 64,02 
34 Zr-97 16.9 
35 Nb-95 35.06 
36 Mo-99 66.02 
37 Tc-99m 6.02 
38 Tc-101 14.2 

Page 1 of 1 

RADIOACTIVE DECAY CONSTANTS 
(Ref. 3.13) 

Period Decay Isotope Half-life 
(S.M.H.D.Y) Constant 

(Hr-1) 

y 6.44E-06 39 Ru-103 39.35 
y 1.38E-08 40 Ru-105 4.44 
H 4. 62E-02 41 Ru-106 368.2 
D 2.02E-03 42 Ag-llOm 249.85 
D 1.04E-03 43 Te-125m 58 
D 9.24E-05 44 Te-l 27m 109 
H 2.69E-01 45 Te-127 9.35 
y 2.93E-05 46 Te-l 29m 33.6 
D 6.47E-04 47 Te-129 69.6 
D 4.08E-04 48 Te-l 31m 30 
y 1.50E-05 49 Te-131 25 
y 7.90E-07 50 Te-132 78.2 
H 2.75E-01 51 I-130 12.36 
H 5.46E-02 52 I-131 8.04 
D 1.18E-04 53 I-132 2.3 
M 7.47E-01 54 I-133 20.8 
H 5.04E-02 55 I-134 52.6 
H 2.90E-Ol 56 I-135 6.61 
M 1.31E+OO 57 Cs-134 2.062 
s 1.45E+Ol 58 Cs-136 13.16 
D 1.55E-03 59 Cs-137 30.17 
M 2.33E+00 60 Cs-138 32.2 
M 2.69E+OO 61 Ba-139 83.1 
D 5.71E-04 62 Ba-140 12.789 
y 2.77E-06 63 Ba-141 18.27 
H 7,30E-02 64 Ba-142 10.7 
H 2.56E-Ol 65 La-140 40.22 
H 1.08E-02 66 La-142 95.4 
M 8,35E-Ol 67 Ce-141 32.5 
D 4.94E-04 68 Ce-143 33 
H 1.96E-01 69 Ce-144 284.3 
H 6.86E-02 70 Pr-143 13.56 
D 4.51E-04 71 Pr-144 17.28 
H 4.10E-02 72 Nd-147 10.98 
D 8.24E-04 73 W-187 23.83 
H 1.05E-02 74 Np-239 2.355 
H 1.15E-01 75 U-235 7.04E+08 
M 2.92E+OO 76 PU-239 2.41E+04 

Attachment D 
ODCM-QA-005 
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Page 36 of 49 

Period Decay 
(S.M.H.D.Y) Constant 

(Hr-1) 

D 7.34E-04 
H 1.56E-01 
D 7.84E-06 
D 1.16E-04 
D 4.98E-04 
D 2.65E-04 
H 7. 41E-02 
D 8.60E-04 
M 5.98E-01 
H 2.31E-02 
M 1.66E+OO 
H 8.86E-03 
H I 5.61E-02 
D 3.59E-03 
H 3.01E-01 
H 3.33E-02 
M 7.89E-01 
H 1.05E-01 
y 3.84E-05 
D 2.19E-03 
y 2.62E-06 
M 1.29E+OO 
M 4.99E-01 
D 2.26E-03 
M 2,27E+OO 
M 3,88E+OO 
H 1. 72E-02 
M 4.35E-01 
D 8.89E-04 
H 2.10E-02 
D 1.02E-04 
D 2.13E-03 
M 2.40E+00 
D 2.63E-03 
H 2.91E-02 
D 1.23E-02 
y 1.12E-13 
y 3.00E-09 
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DILUTION FACTORS AND TRANSIT TIMES 
FOR SSES EFFLUENTS TO DANVILLE, PA 

(Ref. 3.14 Appendix E·17, E-18) 

RIVER D!ill?TH RIVER D!ill?TH RIVER LEADING 
MEAS. AT ENV. LAB MEAS. AT MCR DISCHARGE EDGE 

(FEET) (INCHES) (CFS) (HOURS) 

1.5 144 500 68.7 
1.6 145 530 67.8 
1.8 148 600 66.3 
2 150 670 64.8 
2.2 152 730 63.3 
2.4 155 780 61.8 
2. 5* 156* 825* 61.1* 
2.6 157 870 60.3 
2.8 160 930 58.8 
3 162 1000 57.2 
3.2 164 1200 52.7 
3,4 167 1400 48.2 
3.5* 168* 1500* 45.9* 
3.6 169 1600 43.5 
3.8 172 1800 39.0 
4 174 2000 35.5 
4.2 176 2280 35.2 
4.4 179 2560 34.7 
4.5* 180* 2730* 34.5* 
4.6 181 2900 34.2 
4.8 184 3300 33.7 
5· 186 3700 33.0 
5.2 188 4140 32.3 
5.4 191 4580 31.7 
5.5* 192* 4820* 31.4* 
5.6 193 5060 31.0 
5.8 196 5580 30.2 
6 198 6100 29.5 
6.2 200 6780 28.5 
6.4 203 7460 27.5 
6.5* 204* 7890* 26. 9* 
6.6 205 8320 26.2 

* Interpolated value 

Page 1 of 2 

Attachment E 
ODCM-QA-005 
Revision 6 
Page 37 of 49 

DILUTION 
FACTOR 

136.4 
140.1 
147.3 
155.5 
164.5 
173.9 
179.1* 
184.5 
195.7 
208.3 
250.6 
291.5 
280.9* 
271.0 
250.6 
250.6 
254.5 
259.1 
2 61. 4 * 
263.9 
270.3 
277.8 
284.1 
292.4 
297.2* 
302.1 
312.5 
323.6 
339.0 
354.6 
366.3* 
378.8 
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DILUTION FACTORS AND TRANSIT TIMES 
FOR SSES EFFLUENTS TO DANVILLE, PA 

(Ref. 3.14 Appendix E-17, E-18) 

RIVER DEPTH RIVER DEPTH RIVER LEADING 
MElAS , AT ENV, LAB MElAS . AT MCR DISCHARGE EDGE 

(FEET) (INCHES) (CFS) (HOURS) 

6.8 208 9360 24.7 
7 210 10400 23.0 
7.5 216 12500 20.0 
8 222 14900 16.5 
8.5 228 17500 15.3 
9 234 20700 14.7 
9.5 240 24000 14.2 

10 246 27000 13.5 
10.5 252 30100 13.0 
11 258 34570 12.2 
11.5 264 38730 11.3 
12 270 42530 10.7 
12.5 276 46490 10.0 
13 282 50630 10.0 
13.5 288 54940 10.0 
14 294 59430 9.8 
14,5 300 64090 9.8 
15 306 68930 9.8 
15,5* 312* 74030* 9.8* 
16 318 79130 9.8 
16.5* 324* 84580* 9.8* 
17 330 90030 9.7 
17.5* 336* 95830* 9.7* 
18 342 101630 9.7 
18.5* 348* 107780* 9.7* 
19 354 113930 9.7 
19.5* 360* 120430* 9.6* 
20 366 126930 9.5 
20.5* 372* 133780* 9.5* 
21 378 140630 9.5 
21.5* 384* 147830* 9.4* 
22 390 155030 9,3 

*Interpolated value 
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DILUTION 
FACTOR 

413.2 
456.6 
588.2 
869.6 
980.4 

1071.8 
1173.7 
1285.3 
1373.6 
1567.4 
1795 '3 
2057.6 
2398.1 
2597.4 
2832.9 
3067' 5 
3311.3 
3558.7 
3802.3* 
4081.6 
4347.8* 
4651 '2 
4926.1* 
5235.6 
5540.2* 
5882.4 
6192.0* 
6535.9 
6872. 9* 
7246.4 
7604.6* 
8000.0 
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SITE SPECIFIC INFORMATION 

Minimum Cooling Tower Slowdown Flow: 5000 gpm (Ref. 3.14) 
Shorewidth Factor: 0.2 (Ref. 3.8 Table A-2) 

Attachment F 
ODCM-QA-005 
Revision 6 
Page 39 of 49 

Sediment exposure time: 131,400 hour (Ref. 3.8, Equation A-4) 

PATHWAY 
Fish (kg/yr) 
Potable Water (liter/yr) 
Shoreline (hr/yr) 

USAGE FACTORS 
(Ref. 3.8) 

INFANT CHILD 
0 6.9 

330 510 
0 14 

TEEN 
16 

510 
67 

DILUTION FACTORS (OF) 
(Ref. 3.12, Table 3 and Appendix E) 

PATHWAY LOCATION OF 
Fish Outfall 15.9 
Potable Water Danville 388* 
Shoreline Outfall 15.9 

ADULT 
21 

730 
12 

*For estimating purposes (interpolated value from Ref. 3.12 Appendix E-17). Actual dilution factors at 
Danville, Pa., for various river levels located in Attachment E. 

PATHWAY 
Fish 
Potable Water 
Shoreline 

TRANSIT TIMES (Tp) 
(Ref. 3.10) 

LOCATION 
Outfall 

Danville 
Outfall 

Tp (hr) 
25 ** 
25.8 * 

1 

*For estimating purposes. Actual river transit times at Danville, Pa., for various river levels 
located in Attachment E. 

**Includes one hour transit from outfall plus 24 hours to consumption. 
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CONSOLIDATED DOSE CALCULATION 

Attachment G 
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Revision 6 
Page 40 of 49 

The following equation consolidates the methodology as described in Section 6.0 (Regulatory 
Guide 1.109 methodology). The equation utilizes a dose commitment factor, which incorporates 
Regulatory Guide 1.109 parameters specific to each exposure pathway. The resultant dose 
commitment factor correlates dose to the radionuclide concentration received via the applicable 
exposure pathway. 

The dose due to radionuclides released in liquid effluent to unrestricted areas during a specified 
time period via the potable water, fish and shoreline pathways is determined by the following: 

Where: 

Ralpj = 

DCFalpJ = 

= 
= 

DFp· = 

F = 

DCFaipJ * Q1 * e·.A.dp R - * 1 hour/3600 sec alpr OFpF 

Dose to organ j of individuals of age group a from nuclide i in the pathway 
p. (mrem) 

Dose Commitment Factor for organ j of individuals of age group a from 
nuclide i in the pathway p. (mrem*mi/IJCI*hr) 
*Dose Commitment Factors listed in Attachments A (Potable Water 
Pathway), B (Fish Pathway) and C (Shoreline Pathway) (Ref. 3.15). 

Activity Released of nuclide i (IJCi) 

Radioactive decay constant of nuclide i (Attachment D) (hr"1) 

Total time elapsed between release of the nuclides and ingestion of food 
or water (Attachment F) (hr). 

Dilution Factor (default values in Attachment F, actual values based on 
current river depth at Main Control Room taken from Attachment E). 

Flow rate in the liquid effluent (cooling tower blowdown flow in ml/sec) 

The dilution factor, DFp, has been substituted for the mixing ratio, 1/Mp, in the above equation. 
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Pathway Dose Commitment Factor Derivation 

A dose commitment factor (DCF) for each pathway is derived which incorporates standard 
parameters outlined in Section 6.0. The calculation of the individual dose commitment factors 
is as follows: 

Potable water DCFaipj :=: 1.14e5 * U ap * D aipj 

Fish 

Shoreline 

Where: 

Daipj = 

Uap = 

AI = 
w = 
tb = 

T1 = 

Page 2 of 2 

DCFalpJ == 1.14e5 * Uap * B;p * DaipJ 

1. 14e5 = unit conversion (pCi*mL *yr)/(JJCi*L *hr) 

DCFatpJ = (mrem*mL)/(pCi*hr) 

Equilibrium bioaccumulation factor for nuclide i in pathway p, expressed as the 
ratio of the concentration in biota (pCi/kg) to the radionuclide concentration in 
water (pCi/liter), i.e., liter/kg (Ref. 3.8 Table A-1) 

Dose factor specific to a given age group a, radionuclide i, pathway p, and organ 
j, which can be used to calculate the radiation dose from ingestion of a 
radionuclide or from standing on contaminated ground (Ref. 3.8 Table E-6, E-11 
through E-14) (mrem/pCi ingested or mrem/hr per pCilm2

) 

Usage factor that specifies the intake rate or exposure rate for an individual of 
age group a associated with pathway p (Attachment F) (kg/yr, 1/yr or hr/yr) 

Radioactive decay constant of nuclide i (Attachment D) (hr-1) 

shoreline width factor (Attachment F) (dimensionless) 

Period of time shoreline is exposed to contaminated water (Attachment F) (hr) 

Radioactive half-life of nuclide i (days). 
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MAXIMUM HYPOTHETICAL COMPOSITE DOSE FACTORS 
(Ref. 3.16) 

Composite Dose Factors: 
Dose Factor Units: 

Maximum Hypothetical Adult (Page 1 of 2) 
mrem/Ci Released 

Location: Danville (Water lng.)/Outfall (Fish and Shoreline)/FIXED DILUTION 

Usage (Uap) (kg/yr: FISH)= 
Usage (Uap) (hr/yr: SHORE) = 
Dilution (1/Mp:FISH) = 
Transit time (tf) hrs. = 
Transit time (tp) hrs. = 

Isotope Bone Liver T. Body 
1 H-3 O.OOE+OO 3.59E-05 3,59E-05 
2 C-14 1.70E+OO 3.41E-01 3. 41E-01 
3 Na-24 7.09E-03 7.09E-03 7.12E-03 
4 P-32 7.18E+01 4.46E+OO 2. 77E+OO 
5 cr-51 O.OOE+OO O.OOE+OO 7. 72E-05 
6 Mn-54 O.OOE+OO 2.39E-01 4,82E-02 
7 Mn-56 O.OOE+OO 7.25E-06 2.63E-06 
8 Fe-55 3.64E-02 2.52E-02 5.87E-03 
9 Fe-59 5.66E-02 1.33E-01 5.15E-02 

10 Co-58 O.OOE+OO 4.97E-03 1.19E-02 
11 Co-60 O.OOE+OO 1.44E-02 7.37E-02 
12 Ni-63 1. 72E+OO 1.19E-01 5.78E-02 
13 Ni-65 7,20E-06 9.35E-07 8.66E-07 
14 cu-64 O,OOE+OO 1.43E-04 6.84E-05 
15 zn-65 1.26E+00 4.00E+OO 1.81E+00 
16 Zn-69 2 .llE-11 4. 03E-11 2.80E-12 
17 Br-83 O.OOE+OO O.OOE+OO 1.57E-06 
18 Br-84 O.OOE+OO O.OOE+OO 1.07E-07 
19 Br-85 O.OOE+OO O.OOE+OO O.OOE+OO 
20 Rb-86 O.OOE+OO 5.29E+OO 2.47E+OO 
21 Rb-88 O,OOE+OO O.OOE+OO 6.27E-09 
22 Rb-89 Q,OOE+OO O.OOE+OO 1. 63E-08 
23 Sr-89 1.25E+00 O.OOE+OO 3.60E-02 
24 Sr-90 3,13E+01 O.OOE+OO 7.69E+OO 
25 Sr-91 3.77E-03 O.OOE+OO 1.56E-04 
26 Sr-92 1.47E-05 O.OOE+OO 1.81E-06 
27 Y-90 2.55E-05 O.OOE+OO 6.94E-07 
28 Y-91m 2.64E-16 O.OOE+OO 8.49E-08 
29 Y-91 4.85E-04 O.OOE+OO 1.51E-05 
30 Y-92 2.18E-08 O.OOE+OO 2.90E-07 
31 Y-93 1.67E-06 O.OOE+OO 3.80E-07 
32 zr-95 1.97E-05 6.31E-06 4.81E-04 
33 Zr-97 3.90E-07 7.87E-08 5.57E-06 
34 Nb-95 2.38E-02 1.33E-02 7.39E-03 
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21 
12 
15.9 
25 

1 

Thyroid 
3.59E-05 
3.41E-01 
7.09E-03 
O.OOE+OO 
4.07E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Usage (Uap) (kg/yr: WATER)= 
Dilution (1/Mp:SHORE) = 
Dilution (1/Mp:WATER) = 
Transit time (tw) hrs. = 

730 
15.9 

321 
25.8 

131400 Transit time (tb) hrs. = 

Kidney Lung GI-LLI Skin 
3.59E-05 3.59E-05 3.59E-05 O,OOE+OO 
3.41E-01 3.41E-01 3.41E-01 O.OOE+OO 
7.09E-03 7.09E-03 7.09E-03 2.58E-05 
O,OOE+OO O.OOE+OO 8.07E+OO O.OOE+OO 
1.50E-05 9.04E-05 1.71E-02 1.07E-05 
7.10E-02 O.OOE+OO 7.31E-01 3.17E-03 
9.21E-06 O.OOE+OO 2.31E-04 1.59E-06 
O.OOE+OO 1.40E-02 1.44E-02 O.OOE+OO 
O.OOE+OO 3.72E-02 4.43E-01 6.24E-04 
O.OOE+OO O.OOE+OO 1.01E-01 8,64E-04 
O.OOE+OO O.OOE+OO 2.71E-01 4,93E-02 
O.OOE+OO O.OOE+OO 2.49E-02 O.OOE+OO 
O.OOE+OO O.OOE+OO 2.37E-05 5 .llE-07 
3.61E-04 O.OOE+OO 1.22E-02 1.27E-06 
2.68E+OO O.OOE+OO 2.52E+OO 1. 67E-03 
2. 62E-11 O.OOE+OO 6.06E-12 O.OOE+OO 
O.OOE+OO O.OOE+OO 2.26E-06 1.03E-08 
O.OOE+OO O.OOE+OO 1.51E-22 1.25E-07 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O,OOE+OO O.OOE+OO 1. 04E+OO 2.00E-05 
O,OOE+OO O.OOE+OO O.OOE+OO 7.17E-09 
O.OOE+OO O.OOE+OO O.OOE+OO 1. 96E-08 
O.OOE+OO O.OOE+OO 2.01E-01 4.89E-08 
O.OOE+OO O.OOE+OO 9.05E-01 O.OOE+OO 
O.OOE+OO O.OOE+OO 1.80E-02 4,55E-06 
O.OOE+OO O.OOE+OO 2.91E-04 1.30E-06 
O.OOE+OO O.OOE+OO 2. 71E-01 1.02E-08 
O.OOE+OO O.OOE+OO 7.74E-16 9.83E-08 
O.OOE+OO O.OOE+OO 2.67E-01 2.35E-06 
O.OOE+OO O.OOE+OO 3.82E-04 3. 43E-07 
O.OOE+OO O.OOE+OO 5.30E-02 4. 56E-07 
9.90E-06 O.OOE+OO 2.00E-02 5.53E-04 
1.19E-07 O.OOE+OO 2.44E-02 6.44E-06 
1.31E-02 O.OOE+OO 8.04E+01 3.13E-04 
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MAXIMUM HYPOTHETICAL COMPOSITE DOSE FACTORS 
(Ref. 3.16) 

Composite Dose Factors: Maximum Hypothetical Adult (Page 2 of 2) 
mrem/Ci Released Dose Factor Units: 

Location: Danville (Water lng.)/Outfall (Fish and Shoreline)/FIXED DILUTION 

Isotope Bone Liver T. Body Thyroid I{idney Lung GI-LLI SKIN 
35 Mo-99 O.OOE+OO 5.06E-03 9.70E-04 O.OOE+OO 1.15E-02 O.OOE+OO 1.17E-02 8.92E-06 
36 Tc-99m 3.00E-08 8.47E-08 1.40E-06 O.OOE+OO 1.29E-06 4.15E-08 5.01E-05 3.66E-07 
37 Tc-101 O.OOE+OO O.OOE+OO 2 .·14E-09 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 2.37E-09 
38 Ru-103 2.77E-04 O.OOE+OO 3.30E-04 O.OOE+OO 1.06E-03 O.OOE+OO 3,24E-02 2.46E-04 
39 Ru-105 4. 67E-07 O.OOE+OO 1.24E-06 O.OOE+OO 6.03E-06 O,OOE+OO 2.85E-04 1.20E-06 
40 Ru-106 4.19E-03 O.OOE+OO 1. 35E-03 O.OOE+OO 8.09E-03 O,OOE+OO 2. 71E-01 9,87E-04 
41 Ag-110m 8.36E-05 7.73E-05 6.74E-03 O.OOE+OO 1.52E-04 O.OOE+OO 3,16E-02 7.81E-03 
42 Te-125m 1.39E-01 5.02E-02 1. 86E-02 4.17E-02 5. 63E-01 O.OOE+OO 5,53E-01 4.14E-06 
43 Te-127m 3.52E-01 1.26E-01 4.29E-02 9.00E-02 1.43E+OO O.OOE+OO 1.18E+00 2.11E-07 
44 Te-127 9.02E-04 3,24E-04 1.95E-04 6.68E-04 3. 67E-03 O,OOE+OO 7.12E-02 5.93E-09 
45 Te-l 29m 5.89E-01 2.20E-01 9.33E-02 2.02E-01 2. 46E+OO O,OOE+OO 2.97E+OO 4.50E-05 
46 Te-129 1.61E-03 6.05E-04 4.27E-04 1.23E-03 6.76E-03 O,OOE+OO 1.21E-03 4.20E-05 
47 Te-131m 5.08E-02 2. 49E-02 2.07E-02 3.94E-02 2.52E-01 O.OOE+OO 2.47E+OO l.SOE-05 
48 Te-131 9.69E-22 4,05E-22 l.OBE-08 7.97E-22 4.24E-21 O.OOE+OO 1.37E-22 1.28E-05 
49 Te-132 1.06E-01 6.84E-02 6.42E-02 7.55E-02 6.58E-01 O.OOE+OO 3.23E+OO 9.62E-06 
50 I-130 4.04E-04 1.19E-03 4.80E-04 1.01E-01 1.86E-03 O.OOE+OO 1.02E-03 1,23E-05 
51 I-131 8.28E-03 l.lBE-02 6.82E-03 3.88E+OO 2,03E-02 O.OOE+OO 3.13E-03 4,06E-05 
52 I-132 2.31E-07 6.18E-07 2.01E-06 2.16E-05 9.85E-07 O.OOE+OO 1.16E-07 2 .llE-06 
53 I-133 1.34E-03 2.33E-03 7 .16E-04 3.43E-01 4.07E-03 O.OOE+OO 2.10E-03 5.62E-06 
54 I-134 5.95E-13 1.62E-12 3,96E-07 2. BOE-11 2.57E-12 O.OOE+OO 1. 41E-15 4.70E-07 
55 I-135 6.96E-05 1.82E-04 7.17E-05 1.20E-02 2.92E-04 O.OOE+OO 2.06E-04 5.17E-06 
56 Cs-134 1.62E+01 3.86E+01 3.15E+01 O.OOE+OO 1.25E+01 4.14E+OO 6,75E-01 1. 56E-02 
57 Cs-136 1.61E+OO 6.35E+OO 4.57E+OO O.OOE+OO 3.53E+OO 4.84E-01 7.21E-01 3.32E-04 
58 Cs-137 2.08E+01 2.84E+01 1.86E+01 O.OOE+OO 9.65E+OO 3.21E+00 5,50E-01 2.34E-02 
59 Cs-138 1.46E-16 2.87E-16 1.93E-07 O.OOE+OO 2 .llE-16 2.09E-17 1.23E-21 2.21E-07 
60 Ba-139 2.46E-10 1.75E-13 1.25E-07 O.OOE+OO 1. 64E-13 9.94E-14 4.36E-10 1,41E-07 
61 Ba-140 1. 43E-02 l.BOE-05 9.77E-04 O.OOE+OO 6,11E-06 1.03E-05 2.94E-02 4,56E-05 
62 Ba-141 O.OOE+OO O.OOE+OO 8.39E-09 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 9.57E-09 
63 Ba-142 O.OOE+OO O.OOE+OO l.BlE-09 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 2,06E-09 
64 La-140 5.65E-06 2.85E-06 3.75E-05 O.OOE+OO O.OOE+OO O.OOE+OO 2.09E-01 4.17E-05 
65 La-142 8.26E-12 3.76E-12 9.60E-07 O.OOE+OO O.OOE+OO O.OOE+OO 2.74E-08 1.15E-06 
66 Ce-141 3.25E-06 2.19E-06 2.68E-05 O.OOE+OO 1.02E-06 O,OOE+OO 8.39E-03 3.00E-05 
67 ce-143 3,42E-07 2.53E-04 4,44E-06 O.OOE+OO l.llE-07 O.OOE+OO 9.46E-03 5.01E-06 
68 Ce-144 1.73E-04 7.22E-05 1. 45E-04 O.OOE+OO 4.28E-05 O.OOE+OO 5.84E-02 1. 57E-04 
69 Pr-143 3.04E-05 1.22E-05 1.51E-06 O,OOE+OO 7.03E-06 O.OOE+OO 1.33E-01 O.OOE+OO 
70 Pr-144 O.OOE+OO O.OOE+OO 3.24E-10 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 3.73E-10 
71 Nd-147 2.05E-05 2.37E-05 1.77E-05 O.OOE+OO 1.39E-05 O,OOE+OO 1.14E-01 1.96E-05 
72 W-187 7.79E-03 6.52E-03 2.28E-03 O.OOE+OO O.OOE+OO O.OOE+OO 2.13E+OO 5.17E-06 
73 Np-239 1.34E-06 1.31E-07 3,36E-06 O.OOE+OO 4.10E-07 O,OOE+OO 2. 69E-02 3.81E-06 
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MAXIMUM HYPOTHETICAL COMPOSITE DOSE FACTORS 
(Ref. 3.16) 

Composite Dose Factors: 
Dose Factor Units: 

Maximum Hypothetical Teen (Page 1 of 2) 
mrem/Ci Released 

Location: Danville (Water lngo)/Outfall (Fish and Shoreline)/FIXED DILUTION 

Usage (Uap) (kg/yr: FISH)= 
Usage (Uap) (hr/yr: SHORE) = 
Dilution (1/Mp:FISH) = 
Transit time (tf) hrso = 
Transit time (tp) hrso = 

Isotope Bone Liver To Body 
1 H-3 OoOOE+OO 2o61E-05 2o61E-05 
2 C-14 1o85E+OO 3 o 71E-01 3 o 71E-01 
3 Na-24 7o30E-03 7o30E-03 7.43E-03 
4 P-32 7o82E+01 4.84E+OO 3.03E+OO 
5 cr-51 OoOOE+OO OoOOE+OO 1. 21E-04 
6 Mn-54 OoOOE+OO 2o35E-01 6o16E-02 
7 Mn-56 OoOOE+OO 7.59E-06 8.86E-06 
8 Fe-55 3o81E-02 2o70E-02 6o30E-03 
9 Fe-59 5o82E-02 1o36E-01 5o55E-02 

10 Co-58 OoOOE+OO 4o93E-03 1o55E-02 
11 Co-60 OoOOE+OO 1o44E-02 2 o 67E-01 
12 Ni-63 1.78E+OO 1o26E-01 6o05E-02 
13 Ni-65 7o77E-06 9o93E-07 2o91E-06 
14 Cu-64 OoOOE+OO 1o50E-04 7o69E-05 
15 Zn-65 1o14E+OO 3o96E+00 1o86E+OO 
16 zn-69 2 o 29E-ll 4 o 37E-ll 3o06E-12 
17 Br-83 OoOOE+OO OoOOE+OO 1o74E-06 
18 Br-84 OoOOE+OO OoOOE+OO 5o99E-07 
19 Br-85 OoOOE+OO OoOOE+OO OoOOE+OO 
20 Rb-86 O.OOE+OO 5o'70E+OO 2.68E+OO 
21 Rb-88 OoOOE-1'00 OoOOE+OO 3o50E-08 
22 Rb-89 OoOOE+OO OoOOE+OO 9.11E-08 
23 Sr-89 1o36E+OO OoOOE+OO 3o89E-02 
24 Sr-90 2o60E+01 O.OOE+OO 6o43E+OO 
25 Sr-91 4o0'7E-03 OoOOE+OO lo84E-04 
26 Sr-92 loSBE-05 O,OOE+OO '7o22E-06 
27 Y-90 2o'76E-05 OoOOE+OO 7o91E-0'7 
28 Y-91rn 2o84E-16 O.OOE+OO 4o'74E-0'7 
29 Y-91 5o24E-04 OoOOE+OO 2o5'7E-05 
30 Y-92 2.37E-08 O.OOE+OO 1o61E-06 
31 Y-93 loBlE-06 OoOOE+OO 1.91E-06 
32 zr-95 lo9'7E-05 6o23E-06 2o66E-03 
33 Zr-97 4o07E-07 Bo06E-08 3o09E-05 
34 Nb-95 2o40E-02 1o33E-02 Bo81E-03 

Page 3 of 6 

16 
67 
1509 
25 
1 

Thyroid 
2o61E-05 
3 o 71E-01 
7o30E-03 
OoOOE+OO 
3o90E-05 
OoOOE+OO 
OoOOE+OO 
OoOOE+OO 
OoOOE+OO 
OoOOE+OO 
OoOOE+OO 
OoOOE+OO 
OoOOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
OoOOE+OO 
OoOOE+OO 
OoOOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
OoOOE+OO 
OoOOE+OO 
OoOOE+OO 
OoOOE+OO 
OoOOE+OO 
O.OOE+OO 
O.OOE+OO 

Usage (Uap) (kg/yr: WATER)= 
Dilution (1/Mp:SHORE) = 
Dilution (1/Mp:WATER) = 
Transit time (tw) hrso = 

510 
1509 

321 
2508 

131400 Transit time (tb) hrso = 

Kidney Lung GI-LL! Skin 
2o61E-05 2o61E-05 2o61E-05 OoOOE+OO 
3o 71E-01 3 o 71E-01 3o71E-01 OoOOE+OO 
7o30E-03 7o30E-03 7o30E-03 1o44E-04 
OoOOE+OO OoOOE+OO 6o57E+OO OoOOE+OO 
1o54E-05 1o00E-04 1o18E-02 5o98E-05 
7o00E-02 OoOOE+OO 4o81E-01 1o77E-02 
9o61E-06 OoOOE+OO 5o00E-04 8o88E-06 
OoOOE+OO 10 71E-02 1o17E-02 OoOOE+OO 
OoOOE+OO 4o29E-02 3o21E-01 3o49E-03 
OoOOE+OO OoOOE+OO 6o79E-02 4o82E-03 
OoOOE+OO OoOOE+OO 1o87E_;01 2o75E-01 
OoOOE+OO OoOOE+OO 2o01E-02 OoOOE+OO 
OoOOE+OO OoOOE+OO 5o38E-05 2o85E-06 
3o80E-04 OoOOE+OO 1o17E-02 7o08E-06 
2o54E+OO OoOOE+OO 1o68E+OO 9o35E-03 
2o85E-11 OoOOE+OO BoOSE-11 OoOOE+OO 
OoOOE+OO OoOOE+OO OoOOE+OO 5o76E-08 
OoOOE+OO OoOOE+OO OoOOE+OO 6o98E-0'7 
OoOOE+OO OoOOE+OO O.OOE+OO O.OOE+OO 
OoOOE+OO OoOOE+OO 8.43E-01 1o12E-04 
OoOOE+OO OoOOE+OO O.OOE+OO 4o00E-08 
OoOOE+OO OoOOE+OO O.OOE+OO 1o09E-0'7 
OoOOE+OO O.OOE+OO 1o62E-01 2o73E-0'7 
OoOOE+OO O,OOE+OO '7.30E-01 OoOOE+OO 
OoOOE+OO O.OOE+OO lo85E-02 2o54E-05 
OoOOE+OO OoOOE+OO 4o03E-04 '7o27E-06 
OoOOE+OO O.OOE+OO 2o27E-01 5o 71E-08 
OoOOE+OO OoOOE+OO 1. 34E-14 5o49E-07 
OoOOE+OO OoOOE+OO 2o15E-01 1.31E-05 
OoOOE+OO O.OOE+OO 6. SOE-04 lo92E-06 
O.OOE+OO OoOOE+OO 5.53E-02 2o55E-06 
9o15E-06 OoOOE+OO 1.44E-02 3o09E-03 
lo22E-0'7 OoOOE+OO 2.1BE-02 3o60E-05 
lo29E-02 OoOOE+OO 5o69E+01 1o'75E-03 
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MAXIMUM HYPOTHETICAL COMPOSITE DOSE FACTORS 
(Ref. 3.16) 

Composite Dose Factors: Maximum Hypothetical Teen (Page 2 of 2) 
mrem/Ci Released Dose Factor Units: 

Location: Danville (Water lng.)/Outfall (Fish and Shoreline)/FIXED DILUTION 

Isotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI SKIN 
35 Mo-99 O.OOE+OO 5.33E-03 1.06E-03 O.OOE+OO 1.22E-02 O.OOE+OO 9.54E-03 4.98E-05 
36 Tc-99m 3,05E-08 8.50E-08 2.89E-06 OoOOE+OO 1o27E-06 4. 72E-08 5o5BE-05 2.04E-06 
37 Tc-101 O.OOE+OO OoOOE+OO 1ol9E-08 O.OOE+OO OoOOE+OO OoOOE+OO OoOOE+OO 1.33E-08 
38 Ru-103 2.88E-04 O.OOE+OO 1o30E-03 O.OOE+OO 1.01E-03 O.OOE+OO 2o40E-02 1.37E-03 
39 Ru-105 4. 98E-07 OoOOE+OO 6 .llE-06 O.OOE+OO 6.28E-06 OoOOE+OO 4o02E-04 6.71E-06 
40 Ru-106 4o50E-03 OoOOE+OO 5 .16E-03 O.OOE+OO 8. 67E-03 OoOOE+OO 2.16E-01 5.51E-03 
41 Ag-llOm 7.87E-05 7.45E-05 3.74E-02 O.OOE+OO 1o42E-04 OoOOE+OO 2o09E-02 4.36E-02 
42 Te-125m 1o51E-01 5.43E-02 2.02E-02 4.21E-02 O.OOE+OO OoOOE+OO 4 o 45E-01 2.31E-05 
43 Te-127m 3o83E-01 1o36E-01 4.55E-02 9 .llE-02 1.55E+OO O,OOE+OO 9o54E-01 1o1BE-06 
44 Te-127 9.87E-04 3o50E-04 2o12E-04 6.81E-04 4.00E-03 O.OOE+OO 7 o 62E-02 3.31E-08 
45 Te-129m 6o36E-01 2o36E-01 1o01E-01 2.05E-01 2o66E+OO O.OOE+OO 2o39E+OO 2.51E-04 
46 Te-129 lo75E-03 6.52E-04 6.23E-04 1.25E-03 7.34E-03 O.OOE+OO 9.56E-03 2.34E-04 
47 Te-131m 5.46E-02 2. 62E-02 2o19E-02 3.94E-02 2.73E-01 OoOOE+OO 2.10E+OO l.OlE-04 
48 Te-131 1.05E-21 4o31E-22 6o05E-08 8.05E-22 4o57E-21 O.OOE+OO 8.58E-23 7.15E-05 
49 Te-132 1.11E-01 7o06E-02 6.65E-02 7.44E-02 6.77E-01 O.OOE+OO 2.24E+00 5.37E-05 
50 I-130 4.15E-04 1.20E-03 5.37E-04 9.80E-02 lo85E-03 OoOOE+OO 9.24E-04 6oBBE-05 
51 I-131 B.BOE-03 lo23E-02 6. BOE-03 3.59E+OO 2.12E-02 OoOOE+OO 2o44E-03 2.26E-04 
52 I-132 2.40E-07 6o29E-07 1.02E-05 2.12E-05 9. 91E-07 O.OOE+OO 2o74E-07 1o1BE-05 
53 I-133 1.43E-03 2.43E-03 7.68E-04 3. 40E-01 4.27E-03 OoOOE+OO 1. 84E-03 3 ,14E-05 
54 I-134 6. 22E-13 1. 65E-12 2o21E-06 2.75E-11 2 o 60E-12 O.OOE+OO 2o17E-14 2.63E-06 
55 I-135 7o24E-05 1o86E-04 9o3BE-05 1.20E-02 2.94E-04 O.OOE+OO 2.07E-04 2.89E-05 
56 Cf!-134 1.66E+01 3.91E+Ol 1.82E+01 O.OOE+OO 1. 24E+Ol 4o74E+OO 4o86E-01 8.70E-02 
57 Cs-136 lo62E+OO 6.36E+OO 4.27E+OO O.OOE+OO 3 o 46E+OO 5.45E-01 5o12E-01 1.86E-03 
58 Cs-137 2.23E+01 2.96E+01 1.04E+01 O.OOE+OO 1o01E+01 3o91E+OO 4,21E-01 1o31E-01 
59 Cs-138 1.56E-16 2.99E-16 1.08E-06 O.OOE+OO 2o21E-16 2.57E-17 1. 36E-19 1.23E-06 
60 Ba-139 2.64E-10 1. 85E-13 7.00E-07 OoOOE+OO 1.75E-13 1.28E-13 2.35E-09 7.BBE-07 
61 Ba-140 1. 49E-02 1.82E-05 1.18E-03 OoOOE+OO 6o17E-06 1. 22E-05 2o29E-02 2.55E-04 
62 Ba-141 O.OOE+OO OoOOE+OO 4.69E-08 OoOOE+OO OoOOE+OO O.OOE+OO O.OOE+OO 5.34E-08 
63 Ba-142 O.OOE+OO O.OOE+OO lo01E-08 O.OOE+OO OoOOE+OO O.OOE+OO O.OOE+OO 1o15E-08 
64 La-140 5o 96E-06 2.93E-06 2. 06E-04 O.OOE+OO O.OOE+OO O,OOE+OO 1.68E-01 2o33E-04 
65 La-142 8.77E-12 3.89E-12 5.36E-06 O.OOE+OO OoOOE+OO O.OOE+OO 1.19E-07 6 o 43E-06 
66 Ce-141 3o33E-06 2o22E-06 lo49E-04 OoOOE+OO 1o05E-06 O.OOE+OO 6o36E-03 1 o 67E-04 
67 ce-143 3o52E-07 2o56E-04 2o47E-05 OoOOE+OO lo15E-07 O.OOE+OO 7.70E-03 2.BOE-05 
68 Ce-144 1o7BE-04 7.35E-05 7.66E-04 O.OOE+OO 4.39E-05 O.OOE+OO 4o47E-02 8.74E-04 
69 Pr-143 3.28E-05 1.31E-05 1o63E-06 O.OOE+OO 7 o 60E-06 OoOOE+OO loOBE-01 O.OOE+OO 
70 Pr-144 O.OOE+OO OoOOE+OO 1o81E-09 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 2.08E-09 
71 Nd-147 2.32E-05 2.52E-05 9.26E-05 O.OOE+OO 1.48E-05 O.OOE+OO 9o09E-02 1o09E-04 
72 W-187 8 o 42E-03 6o86E-03 2o43E-03 O.OOE+OO OoOOE+OO OoOOE+OO 1 o 86E+00 2.89E-05 
73 Np-239 1 o 49E-06 lo40E-07 1.85E-05 O.OOE+OO 4.40E-07 O.OOE+OO 2.26E-02 2 .13E-05 
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MAXIMUM HYPOTHETICAL COMPOSITE DOSE FACTORS 
(Ref. 3.16) 

Composite Dose Factors: Maximum Hypothetical Child (Page 1 of 2) 
mrem/Ci Released Dose Factor Units: 

Location: Danville (Water lng.)/Outfall (Fish and Shoreline)/FIXED DILUTION 

Isotope 
1 H-3 
2 C-14 
3 Na-24 
4 P-32 
5 Cr-51 
6 Mn-54 
7 Mn-56 
8 Fe-55 
9 Fe-59 

10 Co-58 
11 co-60 
12 Ni-63 
13 Ni-65 
14 cu-64 
15 Zn-65 
16 Zn-69 
17 Br-83 
18 Br-84 
19 Br-85 
20 Rb-86 
21 Rb-88 
22 Rb-89 
23 Sr-89 
24 Sr-90 
25 Sr-91 
26 Sr-92 
27 Y-90 
28 Y-91rn 
29 Y-91 
30 Y-92 
31 Y-93 
32 Zr-95 
33 Zr-97 
34 Nb-95 

Page 5 of 6 

Usage (Uap) (kg/yr: FISH)= 
Usage (Uap) (hr/yr: SHORE) = 
Dilution (1/Mp:FISH) = 
Transit time (tf) hrs. = 
Transit time (tp) hrs. = 

Bone Liver T. Body 
O.OOE+OO 3.96E-05 3.96E-05 
2.38E+OO 4.77E-01 4.77E-01 
8.10E-03 8.10E-03 8.12E-03 
1.01E+02 4. 72E+OO 3.89E+OO 
O,OOE+OO O.OOE+OO 8.62E-05 
O.OOE+OO 1.84E-01 5.23E-02 
O.OOE+OO 6,95E-06 3.14E-06 
5.10E-02 2, 71E-02 8.38E-03 
7.21E-02 1.17E-01 5.87E-02 
O,OOE+OO 4.09E-03 1.34E-02 
O.OOE+OO 1.21E-02 8.47E-02 
2.39E+00 1.28E-01 8.12E-02 
1.01E-05 9.50E-07 1,07E-06 
O.OOE+OO 1.43E-04 8.79E-05 
1.17E+OO 3.12E+00 1.94E+OO 
2. 95E-11 4. 26E-11 3.94E-12 
O.OOE+OO O.OOE+OO 2.21E-06 
O.OOE+OO O.OOE+OO 1.25E-07 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 5.53E+OO 3. 40E+OO 
O,OOE+OO O.OOE+OO 7.31E-09 
O.OOE+OO O.OOE+OO 1.90E-08 
1.88E+00 O.OOE+OO 5.36E-02 
2. 45E+01 O.OOE+OO 6.21E+OO 
S.SSE-03 O,OOE+OO 2.14E-04 
2.13E-05 O,OOE+OO 2.22E-06 
3.84E-05 O.OOE+OO 1.04E-06 
3.78E-16 O.OOE+OO 9.91E-08 
7,30E-04 O.OOE+OO 2.20E-05 
3.24E-08 O.OOE+OO 3.38E-07 
2.50E-06 O,OOE+OO 4,58E-07 
3, 42E-05 7.51E-06 5,63E-04 
7.34E-07 1,06E-07 6.52E-06 
2.83E-02 1.10E-02 8.19E-03 

6.9 
14 
15.9 
25 

1 

Thyroid 
3.96E-05 
4. 77E-01 
8.10E-03 
O.OOE+OO 
4.20E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Usage (Uap) (kg/yr: WATER)= 
Dilution (1/Mp:SHORE) = 
Dilution (1/Mp:WATER) = 
Transit time (tw) hrs. = 

510 
15.9 

321 
25.8 

131400 Transit time (tb) hrs. = 

I<idney Lung GI-LLI Skin 
3.96E-05 3.96E-05 3.96E-05 O.OOE+OO 
4. 77E-01 4.77E-01 4.77E-01 O.OOE+OO 
8.10E-03 8.10E-03 8.10E-03 3.01E-05 
O,OOE+OO O.OOE+OO 2.79E+OO O.OOE+OO 
1.15E-05 7.66E-05 4.01E-03 1,25E-05 
5.17E-02 O.OOE+OO 1,55E-01 3,69E-03 
8.41E-06 O.OOE+OO 1.01E-03 1,85E-06 
O.OOE+OO 1.53E-02 5.01E-03 O.OOE+OO 
O.OOE+OO 3.38E-02 1.21E-01 7.28E-04 
O.OOE+OO O.OOE+OO 2.39E-02 1.01E-03 
O.OOE+OO O,OOE+OO 6.73E-02 5.75E-02 
O.OOE+OO O.OOE+OO 8.61E-03 O.OOE+OO 
O.OOE+OO O.OOE+OO 1.16E-04 5, 96E-07 
3.47E-04 O.OOE+OO 6.73E-03 1.48E-06 
1.97E+OO O.OOE+OO 5,48E-01 1.95E-03 
2, 58E-ll O,OOE+OO 2,68E-09 O,OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 1.20E-08 
O.OOE+OO O.OOE+OO O.OOE+OO 1. 46E-07 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 3.56E-01 2.33E-05 
O.OOE+OO O.OOE+OO O.OOE+OO 8.36E-09 
O,OOE+OO O.OOE+OO O.OOE+OO 2.28E-08 
O.OOE+OO O.OOE+OO 7.26E-02 5. 71E-08 
O.OOE+OO O.OOE+OO 3.30E-01 O.OOE+OO 
O.OOE+OO O.OOE+OO 1.22E-02 5.31E-06 
O.OOE+OO O.OOE+OO 4.03E-04 1.52E-06 
O.OOE+OO O.OOE+OO 1.09E-01 1.19E-08 
O.OOE+OO O.OOE+OO 7.40E-13 1.15E-07 
O,OOE+OO O.OOE+OO 9. 72E-02 2.74E-06 
O.OOE+OO O.OOE+OO 9.37E-04 4.00E-07 
O.OOE+OO O.OOE+OO 3.73E-02 5.32E-07 
1.08E-05 O.OOE+OO 7.84E-03 6.45E-04 
1,52E-07 O,OOE+OO 1.61E-02 7.51E-06 
1.04E-02 O.OOE+OO 2.04E+01 3.65E-04 
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MAXIMUM HYPOTHETICAL COMPOSITE DOSE FACTORS 
(Ref. 3.16) 

Composite Dose Factors: Maximum Hypothetical Child (Page 2 of 2) 
mrem/Ci Released Dose Factor Units: 

Location: Danville (Water lng.)/Outfall (Fish and Shoreline)/FIXED DILUTION 

Isotope Bone Liver T. Body Thyroid I<idney Lung GI-LLI SIUN 
35 Mo-99 O.OOE+OO 5.97E-03 1. 49E-03 O.OOE+OO 1.27E-02 O.OOE+OO 4.94E-03 1.04E-05 
36 Tc-99m 4.07E-08 7.99E-08 1.70E-06 O.OOE+OO 1.16E-06 4.06E-08 4.55E-05 4.27E-07 
37 Tc-101 O.OOE+OO O.OOE+OO 2.49E-09 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 2.77E-09 
38 Ru-103 4.20E-04 O.OOE+OO 4.07E-04 O.OOE+OO 1.06E-03 O.OOE+OO 1.09E-02 2,87E-04 
39 Ru-105 7.37E-07 O.OOE+OO 1,50E-06 O.OOE+OO 6.48E-06 O.OOE+OO 4.81E-04 1.40E-06 
40 Ru-106 6.83E-03 O.OOE+OO 1.81E-03 O.OOE+OO 9.22E-03 O.OOE+OO 1.06E-01 1.15E-03 
41 Ag-110m 1.37E-04 9.26E-05 7.89E-03 O.OOE+OO 1.73E-04 O.OOE+OO 1.10E-02 9 .llE-03 
42 Te-125m 1.95E-Ol 5.27E-02 2.59E-02 5. 46E-02 O.OOE+OO O.OOE+OO 1. 88E-01 4.83E-06 
43 Te-127m 4.96E-01 1.34E-01 5.89E-02 1.19E-Ol 1.41E+00 O.OOE+OO 4.02E-01 2.46E-07 
44 Te-127 1.27E-03 3.44E-04 2.73E-04 8.82E-04 3.63E-03 O.OOE+OO 4.98E-02 6.91E-09 
45 Te-l 29m 8.24E-Ol 2.30E-01 1.28E-01 2.66E-Ol 2.42E+OO O.OOE+OO 1.00E+OO 5.25E-05 
46 Te-129 2.27E-03 6.33E-04 5,79E-04 1.62E-03 6.63E-03 O.OOE+OO 1. 41E-01 4.90E-05 
47 Te-131m 6.98E-02 2.41E-02 2.57E-02 4.97E-02 2,34E-01 O.OOE+OO 9,79E-Ol 2.10E-05 
48 Te-131 1.34E-21 4.09E-22 1. 26E-08 1.03E-21 4.06E-21 O.OOE+OO 7,05E-21 1.49E-05 
49 Te-132 1.40E-01 6.19E-02 7.48E-02 9.01E-02 5.75E-01 O.OOE+OO 6.23E-01 1.12E-05 
50 I-130 5,69E-04 1.15E-03 6.04E-04 1.27E-01 1. 72E-03 O.OOE+OO 5.38E-04 1. 44E-05 
51 I-131 1.26E-02 1.26E-02 7.21E-03 4.18E+OO 2.07E-02 O.OOE+OO 1.12E-03 4.73E-05 
52 I-132 3,27E-07 6.01E-07 2.37E-06 2.79E-05 9.20E-07 O.OOE+OO ?.OSE-07 2.46E-06 
53 I-133 2.05E-03 2.53E-03 9.62E-04 4.70E-01 4.22E-03 O.OOE+OO 1.02E-03 6,55E-06 
54 I-134 8.23E-13 1.53E-12 4.62E-07 3. 52E-11 2.34E-12 O.OOE+OO l.OlE-12 5.49E-07 
55 I-135 l.OOE-04 1.80E-04 9,03E-05 1.59E-02 2.76E-04 O.OOE+OO 1.37E-04 6.03E-06 
56 Cs-134 2.01E+01 3.29E+01 6.96E+OO O.OOE+OO 1.02E+Ol 3. 66E+OO l.77E-01 1.82E-02 
57 Cs-136 1. 91E+OO 5.25E+OO 3.39E+OO O.OOE+OO 2.79E+OO 4.17E-01 1.84E-01 3.88E-04 
58 Cs-137 2.80E+Ol 2,68E+01 3.99E+OO O.OOE+OO 8.75E+OO 3.15E+OO 1.68E-01 2.73E-02 
59 Cs-138 1.98E-16 2.75E-16 2.25E-07 O.OOE+OO 1.93E-16 2.08E-17 l.26E-16 2. 57E-07 
60 Ba-139 4.32E-10 2.31E-13 1. 46E-07 O.OOE+OO 2.01E-13 1.36E-13 2.49E-08 1.65E-07 
61 Ba-140 2.57E-02 2.25E-05 1.55E-03 O.OOE+OO 7.34E-06 1.34E-05 1,30E-02 5.32E-05 
62 Ba-141 O.OOE+OO O.OOE+OO 9.79E-09 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 1.12E-08 
63 Ba-142 O.OOE+OO O.OOE+OO 2 .llE-09 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 2.41E-09 
64 La-140 8.04E-06 2.81E-06 4.39E-05 O.OOE+OO O.OOE+OO O.OOE+OO 7.83E-02 4.86E-05 
65 La-142 1.17E-11 3.73E-12 1.12E-06 O.OOE+OO O.OOE+OO O.OOE+OO 7.38E-07 1.34E-06 
66 Ce-141 7.74E-06 3.86E-06 3,16E-05 O.OOE+OO 1.69E-06 O.OOE+OO 4.82E-03 3.50E-05 
67 Ce-143 8.14E-07 4.41E-04 5.21E-06 O.OOE+OO 1.85E-07 O.OOE+OO 6. 47E-03 5.85E-06 
68 Ce-144 4.14E-04 1.30E-04 1.80E-04 O.OOE+OO 7 .19E-05 O.OOE+OO 3.38E-02 1.83E-04 
69 Pr-143 4.57E-05 1.37E-05 2.27E-06 O.OOE+OO 7.43E-06 O.OOE+OO 4.93E-02 O.OOE+OO 
70 Pr-144 O,OOE+OO O.OOE+OO 3.78E-10 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 4.35E-10 
71 Nd-147 3.20E-05 2.60E-05 2.10E-05 O.OOE+OO 1.42E-05 O.OOE+OO 4 .llE-02 2.28E-05 
72 W-187 l.O?E-02 6,33E-03 2,84E-03 O.OOE+OO O.OOE+OO O.OOE+OO 8.89E-01 6.03E-06 
73 Np-239 2.25E-06 1.62E-07 3,95E-06 O.OOE+OO 4.68E-07 O.OOE+OO 1. 20E-02 4.45E-06 
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Water Ingestion Dose Factors: Maximum Hypothetical Infant (Page 1 of 2) 
mrem/Ci Released Dose Factor Units: 

Location: Danville Receiver/FIXED DILUTION 

Usage (Uap) (kg/yr: WATER)::: 330 
25.8 

321 
Transit time (WATER) hrs. = 
Dilution (1/Mp:WATER) = 

Isotope Bone Liver 
1 H-3 O.OOE+OO 3.12E-05 
2 C-14 2.40E-03 5.13E-04 
3 Na-24 3 .llE-04 3 .llE-04 
4 P-32 1.64E-01 9.63E-03 
5 cr-51 O.OOE+OO O.OOE+OO 
6 Mn-54 O.OOE+OO 2.01E-03 
7 Mn-56 O.OOE+OO 8.07E-08 
8 Fe-55 1.41E-03 9.10E-04 
9 Fe-59 3.07E-03 5,37E-03 

10 Co-58 O.OOE+OO 3.61E-04 
11 Co-60 O.OOE+OO 1.09E-03 
12 Ni-63 6.43E-02 3.98E-03 
13 Ni-65 3,95E-07 4.47E-08 
14 cu-64 O.OOE+OO 1.51E-05 
15 Zn-65 1.86E-03 6.38E-03 
16 zn-69 4.09E-14 7.36E-14 
17 Br-83 O.OOE+OO O.OOE+OO 
18 Br-84 O.OOE+OO O.OOE+OO 
19 Br-85 O.OOE+OO O.OOE+OO 
20 Rb-86 O.OOE+OO 1.66E-02 
21 Rb-88 O.OOE+OO O.OOE+OO 
22 Rb-89 O.OOE+OO O.OOE+OO 
23 Sr-89 2.51E-01 O.OOE+OO 
24 Sr-90 1.88E+OO O.OOE+OO 
25 Sr-91 7. 72E-04 O.OOE+OO 
26 Sr-92 2, 65E-06 O.OOE+OO 
27 Y-90 6.67E-06 O.OOE+OO 
28 Y-91rn 3. 62E-17 O.OOE+OO 
29 Y-91 1.13E-04 O.OOE+OO 
30 Y-92 4,96E-09 O.OOE+OO 
31 Y-93 4.20E-07 O.OOE+OO 
32 Zr-95 2, 07E-05 5.03E-06 
33 Zr-97 5.21E-07 8.94E-08 
34 Nb-95 4.17E-06 1.72E-06 
35 Mo-99 O.OOE+OO 2.63E-03 

Page 1 of 2 

T. Body 
3.12E-05 
5.13E-04 
3 ,llE-04 
6.34E-03 
1.39E-06 
4. 56E-04 
1.39E-08 
2.43E-04 
2 .llE-03 
9,01E-04 
2.59E-03 
2.23E-03 
2.03E-08 
7.00E-06 
2.94E-03 
5.48E-15 
2.07E-08 
9.19E-20 
O.OOE+OO 
8,19E-03 
O.OOE+OO 
O.OOE+OO 
7.20E-03 
4.78E-01 
2.79E-05 
9.85E-08 
1.79E-07 
1.23E-18 
3.01E-06 
1,40E-10 
1.14E-08 
3.57E-06 
4.08E-08 
9.93E-07 
5.13E-04 

Thyroid Kidney 
3.12E-05 3.12E-05 
5.13E-04 5.13E-04 
3 .llE-04 3 .llE-04 
O.OOE+OO O.OOE+OO 
9.08E-07 1.98E-07 
O.OOE+OO 4. 46E-04 
O.OOE+OO 6.93E-08 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O,OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO 2.56E-05 
O.OOE+OO 3.09E-03 
O.OOE+OO 3.06E-14 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O,OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O,OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O,OOE+OO 
O.OOE+OO 5.42E-06 
O.OOE+OO 9.01E-08 
O.OOE+OO 1.23E-06 
O.OOE+OO 3.93E-03 

Lung GI-LLI 
3.12E-05 3.12E-05 
5.13E-04 5.13E-04 
3 .llE-04 3.11E-04 
O.OOE+OO 2.21E-03 
1.77E-06 4.06E-05 
O.OOE+OO 7.40E-04 
O.OOE+OO 7.33E-06 
4.45E-04 1.16E-04 
1.59E-03 2.56E-03 
O.OOE+OO 9.00E-04 
O.OOE+OO 2, 61E-03 
O.OOE+OO 1.98E-04 
O.OOE+OO 3.40E-06 
O.OOE+OO 3.10E-04 
O.OOE+OO 5.39E-03 
O.OOE+OO 6,00E-12 
O.OOE+OO O.OOE+OO 
O.OOE+OO O,OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO 4.24E-04 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO 5.16E-03 
O.OOE+OO 2.34E-02 
O.OOE+OO 9,14E-04 
O.OOE+OO 2,86E-05 
O.OOE+OO 9.21E-03 
O.OOE+OO 1. 21E-13 
O.OOE+OO 8 .llE-03 
O.OOE+OO 9.47E-05 
O.OOE+OO 3,31E-03 
O.OOE+OO 2.51E-03 
O.OOE+OO 5.70E-03 
O.OOE+OO 1.45E-03 
O.OOE+OO 8.66E-04 
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MAXIMUM HYPOTHETICAL WATER INGESTION 
DOSE FACTORS ~INFANT 

(Ref. 3.16) 

Water Ingestion Dose Factors: Maximum Hypothetical Infant (Page 2 of 2) 
Dose Factor Units: mrem/Ci Released 
Location: Danville Receiver/FIXED DILUTION 

Isotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI 
36 Tc-99m 9.98E-09 2 .06E-08 2.65E-07 O.OOE+OO 2.22E-07 1.08E-08 5.98E-06 
37 Tc-101 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
38 Ru-103 1.47E-04 O.OOE+OO 4.93E-05 O.OOE+OO 3.07E-04 O.OOE+OO 1.79E-03 
39 Ru-105 2.46E-07 O.OOE+OO 8.27E-08 O.OOE+OO 1. 81E-06 O.OOE+OO 9.77E-05 
40 Ru-106 2.44E-03 O.OOE+OO 3.05E-04 O.OOE+OO 2.88E-03 O.OOE+OO 1.85E-02 
41 Ag-llOm 1.01E-04 7.35E-05 4,86E-05 O.OOE+OO 1.05E-04 O.OOE+OO 3.81E-03 
42 Te-125m 2,33E-03 7.80E-04 3.15E-04 7.85E-04 O.OOE+OO O.OOE+OO l.llE-03 
43 Te-127m 5.89E-03 1.95E-03 7.13E-04 1.70E-03 1,45E-02 O.OOE+OO 2.38E-03 
44 Te-127 1.50E-05 5.02E-06 3.22E-06 1.22E-05 3.65E-05 O.OOE+OO 3.15E-04 
45 Te-l 29m 9.92E-03 3.40E-03 1.53E-03 3.81E-03 2,48E-02 O.OOE+OO 5.92E-03 
46 Te-129 2.82E-05 9. 71E-06 6.58E-06 2.36E-05 7.01E-05 O.OOE+OO 2.25E-03 
47 Te-131m 8.49E-04 3.42E-04 2.82E-04 6,93E-04 2.35E-03 O.OOE+OO 5.76E-03 
48 Te-131 4.46E-24 1. 65E-24 1,25E-24 3.98E-24 1.14E-23 O.OOE+OO l.BOE-22 
49 Te-132 1. 68E-03 8.31E-04 7.75E-04 1.23E-03 5.20E-03 O.OOE+OO 3.07E-03 
50 I-130 1.43E-04 3,15E-04 1. 26E-04 3.53E-02 3. 46E-04 O.OOE+OO 6.75E-05 
51 I-131 3.32E-03 3,91E-03 1. 72E-03 1.28E+OO 4.57E-03 O.OOE+OO 1.40E-04 
52 I-132 7.07E-08 1. 44E-07 5 .llE-08 6.73E-06 1.60E-07 O.OOE+OO 1.16E-07 
53 I-133 5.37E-04 7.81E-04 2.29E-04 1.42E-01 9.19E-04 O.OOE+OO 1.32E-04 
54 I-134 1.27E-13 2.60E-13 9.25E-14 6.06E-12 2.91E-13 O.OOE+OO 2.69E-13 
55 I-135 2.47E-05 4.91E-05 1.79E-05 4.40E-03 5.47E-05 O.OOE+OO 1.78E-05 
56 Cs-134 3.82E-02 7.12E-02 7.19E-03 O.OOE+OO 1.83E-02 7.52E-03 1.94E-04 
57 Cs-136 4.40E-03 1.29E-02 ~.83E-03 O.OOE+OO 5.16E-03 1.05E-03 1.96E-04 
58 Cs-137 5.29E-02 6.20E-02 4,39E-03 O.OOE+OO 1. 66E-02 6.73E-03 1.94E-04 
59 Cs-138 1.76E-19 2.86E-19 1.39E-19 O.OOE+OO 1.43E-19 2.23E-20 4.57E-19 
60 Ba-139 2.26E-10 1.50E-13 6.55E-12 O.OOE+OO 9.02E-14 9.09E-14 1. 43E-08 
61 Ba-140 1.64E-02 1.64E-05 8.43E-04 O,OOE+OO 3,88E-06 1.00E-05 4.02E-03 
62 Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O,OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
63 Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
64 La-140 1.37E-06 5.41E-07 1.39E-07 O.OOE+OO O.OOE+OO O.OOE+OO 6.35E-03 
65 La-142 1. 49E-12 5. 47E-13 1. 31E-13 O.OOE+OO O.OOE+OO O.OOE+OO 9.28E-08 
66 Ce-141 7.80E-06 4.76E-06 5.60E-07 O.OOE+OO 1.47E-06 O.OOE+OO 2.46E-03 
67 Ce-143 8.73E-07 5.79E-04 6.61E-08 O.OOE+OO 1.69E-07 O.OOE+OO 3.38E-03 
68 Ce-144 3.01E-04 1.23E-04 1.69E-05 O.OOE+OO 4.99E-05 O.OOE+OO 1.73E-02 
69 Pr-143 7.80E-06 2.92E-06 3. 87E-07 O.OOE+OO 1.08E-06 O.OOE+OO 4.12E-03 
70 Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
71 Nd-147 5.24E-06 5.38E-06 3.30E-07 O.OOE+OO 2.08E-06 O.OOE+OO 3.41E-03 
72 W-187 4.32E-05 3.01E-05 1.04E-05 O.OOE+OO O.OOE+OO O.OOE+OO 1.77E-03 
73 Np-239 8.20E-07 7.34E-08 4.15E-08 O.OOE+OO 1. 46E-07 O.OOE+OO 2.12E-03 
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Most of the revisions described below are editorial in na1ure. The changes made 
do not reduce or compromise the level of effluent control or the accuracy and/or 
reliability of dose calculations or setpoint determinations as required by 
10CFR20.1302, 40CFR190, 10CFR50.36a and 10CFR50, Appendix I. 
Additionallyt the changes outrined below: (1) do not alter the conduct of the 
radiological environmental monitoring program, (2) do not change the radioactive 
effluent controls and radiological environmental monitoring activities, and (3) do 
not change the jnformation to be included in the Annual Radiological 
Environmental Operating and Radioactive Effluent Release Reports. 

1) Incorporate PCAF No. 2003-1237. 

2) Update title of Chemistry Supervisor-SSES to Manager-Plant Chemistry. 

3) Add applicable Adherence Level to procedure cover sheet. 
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1. PURPOSE 

The purpose of this procedure is to provide the methodology and parameters to 
determine the total dose to a member of the public from the fuel cycle in the vicinity of 
the SSES site as required by 40CFR190. 

It also ensures that radioactive effluents which result in calculated doses exceeding 
twice the objectives of 1 OCFR50, Appendix I, are identified. evaluated and reported. 

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

2. POLICY/DISCUSSION 

2.1 The cumulative dose to any member of the public due to radioactive releases 
from the SSES site is determined by summing the calculated doses to critical 
organs from airborne and liquid effluent sources. 

2.2 For all dose calculations from airborne effluents, the deposition rate used in the 
analysis should be at the receiver location of the individual being evaluated, not 
the highest calculated annual average relative concentratron or relative 
deposition rate for any area at or beyond the site boundary as given in 
Attachment B of ODCM-QA-004. 

2.3 The direct radiation to any member of the public due to operations at SSES 
should be determined from the environmental monitoring program results. 

2.4 The total dose to members of the public shalt include any dose received from 
activities occurring withrn the site boundary. Use of realistic occupancy factors 
for determination of this dose is allowed. 

3. REFERENCES 

3.1 TR 3.11.3, Total Dose. 

3.2 10CFR50 Appendix I, Numerical Guides for Design Objectives and Limiting 
Conditions for Operation to Meet the Criterion "As Low as is Reasonably 
Achievable" for Radioactive Material in Light-water Cooled Nuclear Power 
Reactor Effluents. 

3.3 40CFR 190, Environmental radiation protection standards for nuclear power 
operations. 

3.4 ODCM-QA~004, Airborne Effluent Dose Calculations. 

3.5 ODCM-QA-005, Waterborne Effluent Dose Calculations. 
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3.6 Regulatory Guide 1.1 09, Rev. 1, Octobert 1977, Calculation of Annual Doses to 
Man from Routine Releases of Reactor Effluents for the Purposes of Evaluating 
Compliance with 10 CFR 50, Appendix I. 

4. RESPONSIBILITIES 

4.1 Manager-Plant Chemistry 

4.1 .1 Ensures adequacy and correctness of methodology to be used to 
determine the totaf dose to a member of the public from the fuel 
cycle. 

4.1.2 Ensures dose calculations necessary for fulfillment of SSES 
Technical Requirements Surveilrances are performed. 

4.1.3 Ensures methodology and parameters to be used to determine the 
total dose to a member of the public from the fuel cycle are 
developed. 

5. DEFINITIONS 

5.1 MEMBER{S) OF THE PUBUC- Shall include all persons who are not 
occupationally associated with the plant. This category does not include 
employees of the utility, its contractors, or vendors. Also excluded from this 
category are persons who enter the site to service equipment or to make 
deljveries. This category does include persons who use portions of the site for 
recreational, occupational, or other purposes not associated with the plant. 

6. PROCEDURE 

6.1 Waterborne Effluent 

The annual dose to critical organs of a maximally exposed individual for the liquid 
effluents shall be determined by using the methodology outlined in Section 6.1 of 
ODCM-QA-005. 
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6.2 Airborne Effluent 

6.2.1 The annual dose to critical organs of a rear individual for the noble 
gases released in the gaseous effluents shall be determined by 
using Equation 3 of ODCM-QA-004 modified by replacing M1 with 
K for the whole-body dose and using Equation 4 modified by 
replacing N1 by[~+ (1.11 M1)(SF)] for the skin dose. Values of Kj, 
Li, and Mi are obtained from Attachment A of ODCM~QA-004. 

D =3.17xl0- 82: K .(X I Q) (Q. )(SF) (Eq. 1) 
g i l V lV 

Db =3.17xl0-SL [L.+(l.llM.)(SF)](X/Q) (Q.) (Eq.2} 
i l l V lV 

6.2.2 The annual dose to critical organs of a real individual for the 
radionuclides other than noble gases released in the gaseous 
effluents shall be determined by using Equation 6 of 
ODCM-QA-004. 

6.3 Totar Dose 

6.3.1 The total dose to a member of the public shan be calculated by 
summing the direct dose determjned by the environmental 
monitoring program, the airborne dose contribution at the point of 
interest determined per §6.2, and the total dose from liquid 
efffuent determined per §6.1. 

6.3.2 If the results of the calculated dose exceed twice the objectives of 
1 OCFR50, Appendix I, it shari be determined whether the limits of 
40CFR90 have been exceeded. rt the 40CFR190 limits have 
been exceeded, a special report shall be prepared and submitted 
to the NRC within 30 days addressing the actions of TR 3.11.3. 

7. RECORDS 

None 
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The above changes to ODCM-QA-007 have been evaluated as to not decrease 
the level of effluent control or the accuracy and/or reliability of dose calculations 
or setpoint determinations as required by 10CFR20.1302, 40CFR190, 
10CFR50.36a and 10CFR50, App. I. 

In addition, these changes do not alter the conduct of the radiological 
environmental monitoring program, do not change the radioactive effluent 
controls and radiological environmental monitoring activities, and do not change 
the information to be included in the Annual Radiological Environmental 
Operating and Radioactive Effluent Release Reports. 
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1. PURPOSE 

The purpose of this procedure is to define the operability requirements of the radioactive 
waste treatment and effluent monitoring systems to keep effluent releases as low as is 
reasonably achievable. It also includes reporting requirements when changes are made 
to systems or when operability is not maintained in accordance with the Technical 
Requirements Manual (TRM). 

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

2. POLICY/DISCUSSION 

2.1 Liquid Waste Treatment 

2.1.1 The SSES Liquid Waste Management System consists of three 
processing sub-systems, liquid, chemical and laundry. Redundant 
and backup equipment, alternate process routes, interconnections 
and spare volumes are designed into the system to provide for 
operational and unanticipated surge waste volumes due to 
refueling, abnormal leakage rates, decontamination activities and 
equipment downtime, maintenance and repair. The system has 
piping connections to allow the installation of vendor-supplied 
equipment to provide specific treatment of off-normal wastes or to 
enhance the normal treatment capabilities as necessary. 
Appropriate vendor-supplied equipment may also be used in place 
of installed equipment to allow for repair or replacement of 
components. 

2.1.2 Low conductivity liquid wastes are processed in the Liquid 
Radwaste Treatment Sub-system (LRW). Liquid is collected in 
three pairs of LRW Collection tanks. Each pair of tanks has an 
approximate capacity of 28,000 gallons. Surge capacity is 
maintained with two pairs of LRW Surge Tanks also with a 
28,000-gallon/pair capacity. 

Liquids from these tanks are normally processed through two 
vertical centrifugal discharge precoat filters with 300 tt2 filter area 
at a 1 00 gpm normal flow rate. Liquid from the filters is then sent 
to a mixed bed demineralizer with a volume of 140 te and normal 
flow rate of 100 gpm. The demineralizer effluent is collected in 
three pairs of LRW Sample Tanks. Each pair of tanks has an 
approximate capacity of 28,100 gallons. The water is isolated in 
these tanks for analysis prior to recycle, reuse in the plant, or 
discharge to the Susquehanna River. Off-specification liquids can 
be recycled back to the Liquid Waste Management System for 
additional processing. 
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2.1.3 High conductivity wastes are collected in the Chemical Drain Tank 
and in specific sumps located in the Turbine and Radwaste 
Buildings. Liquid from these sources is collected in a Chemical 
Waste Tank of approximately 12,000 gallons capacity. This liquid 
can then be sent to any one of two pairs of Chemical Waste 
Neutralizing Tanks. Each pair has a capacity of 31,000 gallons. 
The liquid is then sent to a vendor-supplied Chemical Waste 
Processing Sub-system for radionuclide removal. The effluent 
from the Chemical Waste Processing Sub-system is routed to the 
Evaporator Distillate Sample Tank where it can be isolated for 
analysis prior to discharge. The capability exists to recycle the 
liquid for additional processing if necessary. 

2.1.4 The Laundry Waste Sub-system collects water from washdown, 
laundry and decontamination facilities in one of two Laundry Drain 
Tanks. Each tank has a capacity of approximately 820 gallons 
and has an independent mechanical filter system. One tank is 
normally valved to receive waste while the other is valved for 
processing. Effluent from these tanks is routed to the Laundry 
Drain Sample Tank where it can be isolated for analysis prior to 
discharge. Off-specification liquid can be returned to the 
Chemical Waste Processing Sub-system. 

2.1.5 A flow diagram of the Liquid Waste Management System is shown 
in Attachment B. 

2.2 Definition of "Appropriate Treatment" for Liquid Wastes 

2.2.1 TR 3.11.1.3 requires that the appropriate portions of the liquid 
waste treatment system be operable and be used to reduce 
radioactivity in liquid wastes prior to their release when projected 
doses from each reactor unit to unrestricted areas would exceed 
0.06 mrem to the total body or 0.2 mrem to any organ in a 31-day 
period. 

2.2.2 Normal treatment, which is considered appropriate for each 
subsystem, is as follows: 

a. Filtration is considered appropriate treatment for the Liquid 
Radwaste Laundry Processing Subsystem, which consists 
of high conductivity liquid wastes, such as those from 
equipment washdown and personnel decontamination 
facilities, or laundry. 
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b. The Mobile Liquid Processing System (a vendor-supplied 
system which is directed to the Distillate Sample Tank) 
comprises the Liquid Radwaste Chemical Processing 
Subsystem. Appropriate treatment options provided by 
this system consist of filtration and demineralization. 

c. Demineralization and filtration are considered appropriate 
treatment for low conductivity/low organic contaminant 
liquid wastes entering the Liquid Radwaste Processing 
Subsystem (LRW collection tanks). 

d. Release with filtration alone is considered appropriate 
treatment for low conductivity/low organic contaminant 
liquid waste for batches which yield projected doses prior 
to treatment of less than or equal to 6.45E-04 mrem to the 
total body and 2.15E-03 mrem to any organ. 

e. For batches of liquid radwaste which have no identified 
gamma activity above the Technical Requirements Manual 
Liquid Effluent LLD level (TR 3.11.1.1 Table 3.11.1.1-1 ), 
release without treatment is considered appropriate. 

f. Projected dose threshold values used are derived by 
dividing the "per-unit" maximum projected doses without 
treatment (0.06 and 0.2 mrem) by 31 days and by 6, the 
maximum possible number of batches released per day. 
The "per-unit" threshold values are doubled (due to SSES 
is a two-unit site) to yield per-batch dose action levels. The 
two levels of "appropriate" treatment are in place so as not 
to require application of demineralization for treating low 
activity, high conductivity water (e.g., from Circulating or 
Service Water leakage). This would increase the overall 
efficiency of the solid radwaste program while ensuring 
calculated doses remain at a suitable fraction of 1 OCFR50 
Appendix I design objectives and TR 3.11.1.2 limit 
(PLI-70360 and PLI-70612). 

g. If liquid waste was discharged without treatment at levels 
exceeding TR 3.11.1.3, a special report shall be prepared 
and submitted to the NRC within 30 days which addresses 
the actions of TR 3.11.1.3. 
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2.3 Liquid Effluent Monitoring Instrumentation 

2.3.1 Liquid radwaste monitoring instrumentation shall be maintained as 
specified in TR 3.11.1.4 and liquid process monitoring 
instrumentation shall be maintained as specified in TR 3.11.1.5. 
When monitoring instrumentation is not operable in accordance 
with the TRM, the required action of the TRM shall be 
implemented as stated. If the inoperable condition was not 
corrected within the specified time frame, a report of the 
uncorrected condition shall be made in the Radioactive Effluent 
Release Report. 

2.4 Gaseous Waste Treatment 

2.4.1 The SSES Off Gas Treatment System operates with four steam jet 
air ejectors maintaining condenser vacuum. Noncondensible 
gases are passed through one of three recombiners (one for each 
reactor unit plus a common recombiner), reducing the amount of 
gases to be filtered and released. Gases pass through a two to 
nine minute holdup pipe before entering the Off Gas Treatment 
System, which consists of one 100 percent capacity system per 
reactor unit. Each system consists of precoolers, chillers, 
reheaters, guard beds, and five charcoal absorbers and an outlet 
HEPA filter. Filtered air then exits to the Turbine Building vent. 

2.4.2 The gaseous radwaste treatment system must be in operation 
whenever the main condenser air ejector system is in operation. 
This is the appropriate level of gaseous waste treatment. 

2.4.3 TRO 3.11.2.5 applies to the Ventilation Exhaust Treatment 
Systems listed in Attachment A. 

2.4.4 Filtered exhaust systems serve selected areas of Zone I, II, and Ill 
of the SSES Reactor Building. The Zone I and Zone II equipment 
compartment and Zone Ill filtered exhaust systems each consist of 
two 100% capacity redundant fans and two 55% capacity filter 
.trains. Each filter train has, in the direction of air flow, roughing 
filters, upstream HEPA filters, a charcoal filter bed, and 
downstream HEPA filters. Exhaust fan discharge is then routed to 
the atmosphere via the Reactor Building vents, where effluents 
are continuously sampled and monitored. 

2.4.5 The containment drywell is vented and purged via the Standby 
Gas Treatment System (SGTS) to ensure releases from the 
drywell are maintained as low as is reasonably achievable. This 
provides the appropriate level of treatment. 
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The Turbine Building Filtered Exhaust System draws air from 
those areas of the building that are most likely to become 
contaminated. Two 100% capacity fans serve each system, which 
contains two 50% capacity filter housings made up of a particulate 
prefilter, an upstream HEPA filter and a charcoal filter. 
Discharged air is released via the Turbine Building vents, which 
are continuously sampled and monitored. 

The Radwaste Building Filtered Exhaust System draws potentially 
contaminated air from selected areas of the Radwaste Building. 
The system contains two 1 00% capacity fans and two 50% 
capacity filter housings, each containing a particulate filter bank 
and a HEPA filter. Filtered air is discharged via the Unit 1 Turbine 
Building vent. 

Ventilation exhaust systems must be drawing air through the 
HEPA and charcoal filters (where available) as the appropriate 
level of waste treatment. 

In order to minimize the quantities of radioactivity in airborne 
effluents from the station, the ventilation exhaust treatment 
(filtered exhaust) systems are normally kept in service at SSES. A 
flow diagram of the Gaseous Waste Management System is 
shown in Attachment C. 

As the need arises, these systems are periodically rendered 
inoperable for maintenance or testing activities. If the most recent 
31-day dose projection indicates that dose may exceed 0.3 mrem 
to any organ when averaged over the projected 31 ~day period, 
treatment systems rendered inoperable will be restored to 
operable status as quickly as is practicable. 

When the Standby Gas Treatment System (SGTS) is not being 
used, a small amount of flow from the SGTS vent remains. This 
residual flow originates in the battery rooms and SGTS Equipment 
Room in the control structure. Because there are no identifiable 
sources of radioactivity in these rooms, auxiliary particulate and 
iodine sample and noble gas grab sample at 4-hour intervals are 
not required from the SGTS vent when the SGTS continuous vent 
monitor is out of service, provided that 

a. The Standby Gas Treatment System is not being used, 

b. There are proper administrative controls in place to ensure 
that the required sampling will begin within 4 hours if the 
treatment system is operated. 
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If inoperable gaseous radwaste treatment systems are not 
returned to operation as required by TR 3.11.2.4.A, then a special 
report shall be prepared and submitted to the NRC within 30 days. 

If gaseous effluents are discharged in excess of the limits of TRO 
3.11 .2.5 without appropriate treatment, then a special report shall 
be prepared and submitted to the NRC within 30 days. 

2.5 Gaseous Effluent Monitoring Instrumentation 

Gaseous effluents shall be monitored as specified in TR 3.11.2.6. When 
monitoring instrumentation is not operable in accordance with the TRM, the 
required action of the TRM shall be implemented as stated. If the inoperable 
condition is not corrected in the specified time frame, a report of the uncorrected 
condition shall be made in the Radioactive Effluent Release Report. 

2.6 Solid Waste Treatment Including the Process Control Program (PCP) 

2.6.1 The SSES Solid Radwaste System collects all wet wastes 
produced from the operation of other plant systems. A 
vendor-supplied system processes and packages the wastes into 
a waste form that meets all applicable federal, state, and local 
requirements for transportation, storage, and disposal. The Solid 
Radwaste Process Control Program (NDAP-QA-0646) contains 
the administrative controls for waste sampling, waste analysis, 
formulation for solidification or dewatering instructions, verification 
of solidification or dewatering, and reporting of process failures to 
ensure liquid waste is properly processed for disposal. In 
addition, the Process Control Program provides requirements for 
classifying waste in accordance with 10CFR61. 

2.6.2 Changes in radioactive solid waste processing and operational 
changes shall be controlled, reviewed, and approved in 
accordance with NDAP-QA-0646. 

2.6.3 Any changes to the Solid Radioactive Waste Process Control 
Program shall be provided in the Radioactive Effluent Release 
Report. 
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3. REFERENCES 

3.1 TR 3.6.1, Containment Venting or Purging 

3.2 TR 3.11.1.3, [Radioactive Effluents] Liquid Waste Treatment System 

3.3 TR 3.11.1.2, [Radioactive Effluents] Dose 

3.4 TR 3.11.4.1, Table 3.11.4.1-3, Detection Capabilities for Environmental Sample 
Analysis Lower Limit of Detection (LLD) 

3.5 TR 3.11.1.4, Liquid Radwaste Effluent Monitoring Instrumentation 

3.6 TR 3.11.1.5, Radioactive Liquid Process Monitoring Instrumentation 

3. 7 TR 3.11.2.4, Gaseous Radwaste Treatment Systems 

3.8 TR 3.11.2.5, Ventilation Exhaust Treatment Systems 

3.9 TR 3.11.2.6, Radioactive Gaseous Effluent Monitoring Instrumentation 

3.10 10CFR50.59, Changes, Tests and Experiments 

3.11 1 OCFR20, Standards for Protection Against Radiation 

3.12 FSAR Figure 11.2-8, Liquid Radwaste System Flow Diagram 

3.13 FSAR Figure 11.3-1, Offgas System Process Flow Diagram 

3.14 NDAP-QA-0646, Solid Radioactive Waste Process Control Program 

3.15 ER-1 0, Equipment Reliability Program Description 

3.16 ER-30, Integrated Equipment Reliability Long Term Planning Program Description 

3.17 ODCM-QA-005, Waterborne Effluent Dose Calculations 

3.18 ODCM-QA-009, Dose Assessment Policy Statements 

3.19 PLI-70360, Memo from R. K. Barclay toR. A. Breslin, Calculation of Liquid 
Isotope Sampling Limits: Use of Atmospheric Demineralizer System, 
February 4, 1992 

3.20 PLI-70612, Memo from R. K. Barclay toR. A. Breslin, Atmospheric Demineralizer 
Effluent Results, March 4, 1992 

3.21 Action Request No. 222585. 
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4. RESPONSIBILITIES 

4.1 Plant General Manager-Nuclear 

4.1.1 Ensures that radioactive waste treatment systems are operated in 
compliance with the TROs stated in the Technical Requirements 
Manual and in accordance with this procedure. 

4.2 General Manager-Nuclear Engineering 

4.2.1 Provides modification engineering and support in accordance with 
ER-1 0 and ER-30 for equipment and systems involved with the 
treatment or monitoring of radioactive effluents. 

4.3 Manager-Plant Chemistry/Environmental 

4.3.1 Ensures adequacy and correctness of operability requirements of 
the radioactive waste treatment systems presented in this 
procedure. 

4.3.2 Ensures adequacy and correctness of pre-release liquid effluent 
dose assessments. 

5. DEFINITIONS 

5.1 LRW- Liquid Radwaste 

5.2 RCA- Radiologically Controlled Area 

6. PROCEDURE 

6.1 Liquid Waste Treatment 

6.1.1 Chemistry shall perform a dose assessment using the 
methodology of ODCM-QA-005 prior to release in cases when a 
batch of liquid waste must be released with treatment less than 
that specified in Section 2.2, to ensure that the limits of TR 
3.11.1.3 are not exceeded. 

6.2 Gaseous Waste Treatment 

6.2.1 Dose projections shall be performed at least once per 31 days 
based on the most recently available effluent data. If it is known 
prior to performing the dose projection that a treatment system will 
be out of service, and if data exists which indicates how the lack of 
treatment will impact effluents, these factors will be considered 
when performing the dose projection. 
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6.3 Evaluating the Dose Impact of Changes to Waste Treatment Systems 

6.3.1 The Radioactive Effluent Release Report shall include a 
discussion of any major changes to radwaste systems (liquid, 
gaseous and solid). Such discussion shall include the following: 

a. A summary of the evaluation that led to the determination 
that the change could be made in accordance with 
1 OCFR50.59, 

b. Sufficiently detailed information to fully support the change 
without supplemental information, 

c. Detailed descriptions of the equipment, components and 
processes involved and interfaces with other plant 
systems, 

d. An evaluation which shows how the predicted releases of 
radioactive materials in liquid and gaseous effluents and/or 
quantity of solid waste differ from those previously 
predicted in the license application or subsequent 
amendments, 

e. An evaluation of the change which shows the expected 
maximum exposures to an individual in the unrestricted 
area and to the general population that differ from those 
previously estimated in the license application or 
subsequent amendments, 

f. A comparison of predicted releases of radioactive 
materials in liquid and gaseous effluents and in solid waste 
to the actual releases for the period prior to when the 
changes are to be made, 

g. An estimate of exposure to plant operating personnel as a 
result of the change, and documentation that the change 
was reviewed and approved by PORC. 
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6.3.2 If a modification to the liquid waste system results in positioning a 
radioactive liquid storage tank outside which is not surrounded by 
a liner, dike, or a wall capable of holding the contents of the tank 
and the tank does not have an overflow or surrounding area 
drains connected to the Liquid Radwaste Treatment System, then 
the tank contents shall be limited to less than 10 Curies (not 
including tritium and dissolved gas). Chemistry will sample the 
tank per the TRM to ensure the contents are limited to 10 Curies. 
This is to ensure that a tank failure will not result in radioactivity in 
the nearest drinking water source in concentrations which exceed 
1 OCFR20, Appendix B, Table 2, Col. 2. 

7. RECORDS 

None 
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TRM 3.11.2.5 VENTILATION EXHAUST TREATMENT SYSTEMS 

IJ~PSTREAM ' ,~. DOWNSTREAM~ 

HEPA "-- :4i· ·- ~. ;HEPA 
~~~ DE~SI_GNATIONt+'.·~ GJiAR~J)Al~.~ ;~ DE$1GNAIION 

Unit 1 Turbine Building 1F157A/B 1 F158A/B N/A 

Unit 2 Turbine Building 2F157A/B 2F158A/B N/A 

Unit 1 Zone 1 Reactor Building 1F255A/B 1F257A/B 1F258A/B 

Unit 1 Zone 3 Reactor Building 1F216A/B 1 F217A/B 1 F218A/B 

Unit 2 Zone 2 Reactor Building 2F255A/B 2F257A/B 2F258A/B 

Unit 2 Zone 3 Reactor Building 2F216A/B 2F217A/B 2F218A/B 

Radwaste Building Exhaust OF355A/B N/A N/A 

Radwaste Tank Vent OF358 OF359 N/A 

Control Structure Sample Room OF134 OF135 N/A 

Control Structure Rad Chern Lab OF137 OF138 N/A 

Control Structure Rad Chern Lab OF140 OF141 N/A 

Control Structure Decon Area OF143 OF144 N/A 

S&A Building OF716 N/A N/A 

Page 1 of 1 
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SSES LIQUID EFFLUENT RELEASE FLO WPA TH 

IM-161, M-162, M-163 AND M·164) 

OP-327A, B 

(3) CONTAMINATED CLOTHING CURRENTLY 
NOT LAUNDERED ONSITE 

SUSQUEHANNA RIVER 
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PROCEDURE REVISION SUMMARY 

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

1) Update Attachment G to delete the following sample locations in support of 
REMP consolidation changes: · 

a) Airborne Radioiodine and Particulate sampling location 6G1 (Freeland 
Substation). 

b) Surface Water; LTAW (Lake-Tookrla-While), 4S7 (Peach Stand Pond), 
5S12 (C-1 Pond), 7S12 (S-2 Pond) 

c) Ground Water; 2S2 (SSES Energy Info. Ctr.), 4S4 (SSES Learning Ctr.), 
6S10 (Sewage Treatment Pit.), 11S2 (Towers Club), 12F3 (Berwick 
Water Co.) 

d) 1 OB5 (S. Bodnar Garden) 

2) Update Attachment G to add the following sample locations: 

a) Sediment from Shoreline sampling location 5S9 (Environmental Lab Boat 
Ramp) 

b) Fish and Invertebrates sampling location LTAW (Lake Took"a-While). 

3) Update Attachments D, E and F to correspond with items 1 and 2 above. 

4) Update title of Responsible Supervisor. 

5) Add Reference 3.23 to support program changes outlined in item 1 above. 

The changes to ODCM-QA-008 above have been determined to not decrease 
the level of effluent control or the accuracy and/or reliability of dose calculations 
or setpoint determinations as required by 1 OCFR20.1302, 40CFR190, 
1 OCFR50.36a, and 1 OCFR50, Appendix I. 
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1. PURPOSE 

The purpose of this procedure is to provide the methodology and parameters used to 
determine doses to the public resulting from inhalation, ingestion, and direct shine from 
radiologically contaminated environmental sampling media based on measured activity 
concentrations in those media. This procedure also describes the Radiological 
Environmental Monitoring Program (REMP), which includes the Annual Land Use 
Census Survey and Interlaboratory Comparison Program. 

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

2. POLICY/DISCUSSION 

2.1 Monitoring Program 

2.1.1 The results of the Radiological Environmental Monitoring Program 
are intended to supplement the results of the radiological effluent 
monitoring by verifying that the measurable concentrations of 
radioactive materials and levels of radiation are not higher than 
expected on the basis of the effluent measurements and modeling 
of the environmental exposure pathways. Thus, the specified 
environmental monitoring program provides measurements of 
radiation and of radioactive materials in those exposure pathways 
and for those radionuclides which lead to the highest potential 
radiation exposures of individuals resulting from station operation. 

2.1.2 Environmental samples shall be collected and analyzed according 
to Attachment Gat locations shown in Attachments A through F. 
Comparisons to the Reporting Levels of TR Table 3.11.4.1-2 are 
conducted in accordance with procedure SC-099-003. Analytical 
techniques used shall ensure that the detection capabilities in TR 
Table 3.11.4.1-3 are achieved. Potential milk {dairy farms) or 
garden sampling locations shall be evaluated for monitoring based 
on the most recent relative deposition (D/Q) meteorological data. 
If elevated levels of gamma emitting radionuclides (which are the 
result of station operations) are identified in environmental 
samples, then consideration should be given to analyze for "hard 
to detect" radionuclides (e.g. Ni-63, Fe-55, Sr-90, transuranics) as 
applicable. 

2.1.3 Sampling specified in Attachment G shall be performed with a 
maximum allowable extension not to exceed 25 percent of the 
specified interval. More restrictive tolerances may be imposed by 
implementing procedures. 
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2.1.4 Program changes may be proposed based on operational 
experience. Deviations are permitted from the required sampling 
schedule if specimens are unobtainable due to hazardous 
conditions, seasonal unavailability, malfunction of automatic 
sampling equipment, and other legitimate reasons. If specimens 
are unobtainable due to sampling equipment malfunction, an effort 
shall be made to complete corrective action prior to the end of the 
next sampling period. It is recognized that, at times, it may not be 
possible or practicable to continue to obtain samples of the media 
of choice at the most desired location or time. In these instances 
suitable alternative media and locations may be chosen for the 
particular pathway in question and appropriate substitutions made 
within 30 days to the REMP sampling program. All program 
changes and deviations from the sampling schedule shall be 
documented in the next Annual Radiological Environmental 
Operating Report. 

2.1.5 An Annual Radiological Environmental Operating Report shall be 
prepared and submitted to the NRC prior to May 15 of each year 
in accordance with Technical Specification 5.6.2. The report shall 
include summaries, interpretations and analyses of trends of the 
results of the Radiological Environmental Monitoring Program 
(including any monitoring not conducted in accordance with TR 
Table 3.11.4.1-1) for the reporting period. A comparison, as 
appropriate, of sample analysis results with pre-operational 
studies, operational controls and results reported in previous 
reports shall be included. An assessment of environmental 
impacts of plant operation shall be made. The material provided 
shall be consistent with the objectives contained in the ODCM and 
1 OCFR50, Appendix I, Sections IV.B.2, IV.B.3 and IV.C. 

The Annual Radiological Environmental Operating Report shall 
include the results of analyses of all radiological environmental 
samples and of all environmental radiation measurements taken 
during the period at the locations specified in the ODCM as well 
as the summary and tabulation of results presented in the format 
of the table in the Radiological Assessment Branch Technical 
Position, Rev. 1, November 1979. The results of the Land Use 
Census and the Interlaboratory Comparison Program are included 
as well as corrective actions for analyses with results which are 
outside the control limits specified in the Interlaboratory 
Comparison Program. Detected radionuclides which are not the 
result of plant effluents must be included in the report. 
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At least two maps, including one near the Site Boundary, showing 
monitoring/sampling locations that are keyed to table(s) providing 
distances and directions from the plant centerline shall also be included. 

In the event that some individual results are not available for 
inclusion with the report, the report shall note and explain the 
reasons for the missing results. The missing data shall be 
submitted in a supplementary report as soon as possible. 

2.1.6 Special Reports shall be prepared and submitted to the NRC in 
accordance with the TROs of the specific sections of the 
Technical Requirements Manual. 

2.1.7 When performing dose calculations in support of REMP sample 
results, consideration should be given to the fact that some 
monitoring locations may represent multiple exposure pathways 
(e.g., ground water feeds into the Peach Stand Pond and Lake 
Took-A-While). 

2.2 Census Program 

2.2.1 Broad leaf vegetation sampling of at least three different kinds of 
vegetation may be performed at the site boundary in each of two 
direction sectors with the highest predicted D/Q's in lieu of the 
garden census. Specifications for broad leaf vegetation sampling 
in rR Table 3.11.4.1-1, Item 4C shall be followed, including 
analysis of control samples. 

2.2.2 If a land use census identifies a location(s) with a higher average 
annual deposition rate (D/Q) than a current indicator location, the 
following shall apply: 

a. If the D/Q is at least 20 percent greater than a previously 
high D/Q, the new location shall be added to the program 
within 30 days of documented identification of sampling 
feasibility. The indicator location having the lowest D/Q 
may be dropped from the program after October 31 of the 
year in which the land use census was conducted. 

b. If the D/Q is not 20 percent greater than the previously 
highest D/Q, direction, distance, and D/Q will be 
considered in deciding whether to replace one of the 
existing sample locations. If applicable, replacement shall 
be within 30 days of documented decision making. 
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2.2.3 Any evaluations of possible location replacement should include 
the past history of the location, availability of sample, milk 
production history, and other applicable environmental conditions. 
New locations for dose calculations or environmental monitoring 
shall be reported in the Radioactive Effluent Release Report. 

2.2.4 A land use census will be conducted at least once per calendar 
year by a door-to-door or aerial survey, by consulting local 
agricultural authorities, or by any combination of these methods. 

2.3 Interlaboratory Comparison Program 

2.3.1 The laboratories providing radioanalytical services for the station's 
Radiological Environmental Monitoring Program (REMP) shall 
participate in an Interlaboratory Comparison Program (ICP) which 
is traceable to NIST and should cover media sampled by the 
REMP. 

2.3.2 Analysis results which are obtained as part of an ICP, that are not 
within acceptance limits established by the ICP, shall be 
investigated by the laboratory responsible for the analysis. 
Corrective action appropriate for the findings of the investigation 
shall be taken. ·Investigation findings and corrective actions taken 
shall be described in the Annual Radiological Environmental 
Operating Report. 

2.4 Dose Computations 

2.4.1 When doses to members of the public are to be determined from 
REMP sample analysis results reported above LLD, doses should 
be added across sampling media for the same exposure pathways 
(airborne or waterborne), if available, to maximize the result for a 
particular age group and organ. 

3. REFERENCES 

3.1 Regulatory Guide 1.1 09, Rev. 1, October, 1977, Calculation of Annual Doses to 
Man from Routine Releases of Reactor Effluents for the Purposes of Evaluating 
Compliance with 10CFR50, Appendix I. 

3.2 TR Table 3.11.4.1-1, Radiological Environmental Monitoring Program 

3.3 TR Table 3.11.4.1-2, Reporting Levels for Radioactivity Concentrations in 
Environmental Samples 

3.4 TR Table 3.11.4.1-3, Detection Capabilities for Environmental Sample Analysis 
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3.5 TS 5.6.2, Annual Radiological Environmental Operating Report 

3.6 10CFR50, Appendix I, Numerical Guides for Design Objectives and Limiting 
Conditions for Operation to Meet the Criterion "As Low as is Reasonably 
Achievable" for Radioactive Material in Light-Water-Cooled Nuclear Power 
Reactor Effluents 

3.7 40CFR141, National Primary Drinking Water Regulations 

3.8 Regulatory Guide 4.8, December 1975- Environmental Technical Specifications 
for Nuclear Power Plants 

3.9 Branch Technical Position to NRC Reg. Guide 4.8, Rev. 1, November 1979 

3.10 ORP/SI D 72-2, Environmental Radioactivity Surveillance Guide 

3.11 CH-RM-001, Conduct of Radiological Environmental Monitoring Program 

3.12 SC-099-003, REMP Quarterly Surveillance 

3.13 SC-099-004, Performance of REMP Annual TS/TRM Surveillances 

3.14 SC-099-005, REMP Land Use Census Surveillance 

3.15 CH-TP-1 01, Radioactive Effluent Tracking and Dose Assessment Software 
(RETDAS) User Guide 

3.16 PPL Calculation EC-ENVR-1027, SSES REMP Dose Factor Calculations: 
c. R. 96-1310 

3.17 PLI-92573, 2003 Environmental TLD Reduction Evaluation 

3.18 Dames & Moore Report: Assessment of Hydrogeologic Conditions, · 
Susquehanna Steam Electric Station, January 1986 

3.19 AR No. 823249 

3.20 USNRC Information Notice 2006-13, Ground-Water Contamination Due to 
Undetected Leakage of Radioactive Water, July 10, 2006 

3.21 NUREG-1302, Offsite Dose Calculation Manual Guidance: "Standard 
Radiological Effluent Controls for Boiling Water Reactors," April1991 

3.22 CR No. 2014-20221 

3.23 Dl-2018-04122 
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4. RESPONSIBILITIES 

4.1 Manager-Plant Chemistry/Environmental 

4.1.1 Is responsible for appointing and supervising Chemistry Support 
Personnel. 

4.2 Chemistry Support Personnel 

4.2.1 Have the primary responsibility for developing the REMP and 
ensuring proper conduct of the REMP. 

5. DEFINITIONS 

5.1 LLD - Lower Limit of Detection, the smallest concentration of radioactive material 
in a sample that will yield a net count (above system background) that will be 
detected with 95 percent probability with only a 5 percent probabilitYt of falsely 
concluding that a blank observation represents a "real" signal. 

5.2 REMP- Radiological Environmental Monitoring Program. 

5.3 MEMBER(S) OF THE PUBLIC- Shall include all persons who are not 
occupationally associated with the plant. This category does not include 
employees of the utility, its contractors, or vendors. Also excluded from this 
category are persons who enter the site to service equipment or to make 
deliveries. This category does include persons who use portions of the site for 
recreational, occupational, or other purposes not associated with the plant. 

5.4 Weekly (W) -at least once per 7 days +/- 1. 75 days 

5.5 Bi-Weekly (BW)- at least once per 14 days+/- 3.5 days 

5.6 Monthly (M)- at least once per 31 days+/- 7.75 days 

5.7 Quarterly (Q)- at least once per 92 days+/- 23 days 

5.8 Semi-annually {SA) - at least once per 184 days +/- 46 days 

5.9 Annually (A)- at least once per 365 days +/- 91.25 days 

5.10 Special Interest Area - an area monitored for direct radiation such as population 
centers, nearby residences, schools or hospitals 
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6. PROCEDURE 

6.1 Dose Computations 

6.1.1 Annual Doses to Members of the Public from Ingestion of 
Radioactive Material 

a. The RETDAS Computer Program may be used (as 
applicable) to determine annual doses to members of the 
public from ingestion of radioactive material for various 
pathways, age groups and organs per CH-TP-1 01. 

b. Alternatively, Chemistry Support Personnel shall determine 
annual doses to members of the public from ingestion of 
radioactive material for various pathways, age groups and 
organs according to the methodology developed in 
ECHENVR-1 027: 

DREMP/ING = DFcALC/ING * RESREMP * FsAMP (Eq. 1) 

where: 

DREMP/ING = Annual dose from ingestion, as determined from REMP 
sample result (mrem/year). Refer to Attachment M for 
the regulatory basis of the calculation of DREMP/ING· 

DFcALC/ING = Dose rate factor for ingestion pathway; 
mremHiiter/pCi-yr for liquid samples; mrem-kg/pCi-yr for 
solid samples (Attachments H through K). 

RESREMP = REMP sample result: pCi/liter for water or milk 
samples; pCi/kg for vegetable, fruit, meat or fish 
samples. 

FsAMP = Correction factor for the fraction of year represented by 
the sampling period (for cases where only periodic or 
seasonal sampling is conducted). 
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6.1.2 Chemistry Support Personnel shall 9etermine annual doses to 
members of the public from inhalation of radioactive material for 
various pathways, age groups and organs according to the 
methodology developed in EC-ENVR-1 027: 

DREMPIINH = DFcALGIINH * RESREMP * FsAMP (Eq. 2) 

where: 

DREMP/INH = An.nual dose to organs or total body from inhalation, as 
determined from REMP sample result (mrem/yr). Refer 
to Attachment M for the regulatory basis of the 
calculation of DREMP/INH· 

DFcALC/INH = Dose rate factor for inhalation pathway 
(mrem-m3/pCi-yr) (Attachments H through K). 

RESREMP = REMP sample result: pCi/m3 for air samples corrected 
for absorption efficiency of filter media. 

6.1.3 Chemistry Support Personnel shall determine annual doses to 
members of the public from exposure to contaminated sediment 
for total body and skin dose, for various age groups according to 
the methodology developed in EC-ENVR-1 027: 

DREMP/TB = DFcALC/TB * RESREMP *FsAMP (Eq. 3) 

DREMP/SKIN = DFcALC/SKIN * RESREMP * FsAMP (Eq. 4} 

where: 

DREMPITB = Annual total body dose, as determined from REMP 
sample result (mrem/yr). Refer to Attachment M for the 
regulatory basis of the calculation of DREMP/TB· 

DREMPtsKIN :::: Annual skin dose, as determined from REMP 
sample result (mrem/yr}. Refer to Attachment M for 
the regulatory basis of the calculation of DREMP/SKIN· 

RESREMP = REMP sample result: pCi/kg sediment. 

DFcALctTa = Total body dose rate factor from sediment 
(mrem-kg/pCi-yr) (Attachment L). 
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DFcALC/SKJN = Skin dose rate factor from sediment 
(mrem-kg/pCi-yr) (Attachment L). 

FsAMP = Correction factor for the fraction of year 
represented by the sampling period (for cases 
where only periodic or seasonal sampling is 
conducted). 
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DIRECT RADIATION MONITORING LOCATIONS 
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DIRECT RADIATION MONITORING LOCATIONS 
GREATER THAN FIVE MILES 
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ENVIRONMENTAL SAMPLING LOCATIONS 
WITHIN ONE MILE 
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OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

Exposure 
Pathways 

and/or Number of Samples Sampling and Type and 
Sample and Locations* Collection Freguenci Freguency of Analysis 

Airborne 

Radioiodine 1281 0.4mi WSW West Building Laboratory Continual sampler Radioiodine Canister: 
and 12E1 4.7mi WSW Berwick Hospital operation with sample analyze weekly for I-131.• 
Particulates* 3S2 0.5 mi NE SSES Backup Met. Tower collection weekly. 

10S3 0.6mi ssw East of Confers Lane-South Particulate Sample: 
of Towers Club Analyze for gross beta 

13S6 0.4mi w Former Laydown Area, radioactivity following 
West of Confer's Lane filter change. Perform 

9Bl 1.3 mi s Transmission Line-East of isotopic analysis on 
Route 11 composite sample \by 

8G1 12.2 mi. SSE PPL System Facilities" location) quarterly. 
Center, Humboldt 
Industrial Park 

Direct 
Radiation 

1D5 4.0mi N Mocanaqua Sewage Quarterly Gamma Dose: Quatterly. 
Treatment Plant• 

1S2 0.2mi N Perimeter Fence" 
282 · 0.9mi NNE Thomas Road 
283 0.2 mi NNE Perimeter Fence" 
2F1 5.9mi NNE St. Adalberts Cemetery• 
3E1 4.7mi NE Webb Residence- Lilly 

Lake" 
3G4 17mi NE Wilkes BaiTe Service 

Center•• 
382 0.5 mi NE SSE8 Backup Met. Tower 
3S3 0.9mi NE ANSP Riverlands Garden 
4S3 0.2mi ENE West of SSES APF" 
4E2 4.7 mi ENE Ruckles Hill & Pond Hill 

Roads Intersectione 
4Gl 14mi ENE Crestwood Industrial Park" • 
4S6 0.7mi ENE Riverlands 
5E2 4.5 mi E Bloss Farm• 
587 0.3mi E Perimeter Fence" 
5S4 0.8mi E West of Environmental 

Laboratoty 
684 0.2mi ESE Perimeter Fence" 
6A4 0.6mi ESE Restaurant' 
6El 4.7mi ESE St. James Church" 
6S9 0.2mi ESE Perimeter Fence• Quatterly Gamma Dose: Quarterly. 
7S6 0.2mi SE Perimeter Fence• 
7El 4.2 mi SE Harwood Transmission 

Line Pole #2° 
7Gl 14mi SE PPL Hazleton Complex" • 
787 0.4 mi SE End of Kline's Road 
8A3 0.9 mi SSE PPL Wetlands Sign (U.S. 

Route 11) 
882 0.2mi SSE Perimeter Fence• 
8B2 1.4mi SSE LaWall Residence• 
8D3 4.0mi SSE Mowery Residence" 

Page 1 of 4 
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OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

Exposure 
Pathways 

and/or 
Sample 

Page 2 of 4 

Number of Samples 
and Locations* 

9Bl 1.3 mi 8 Transmission Line- east of 
Route 11 

982 0.2mi s Security Fence• 
904 3,6mi s Country Folk Store• 
10B3 1.7mi ssw Castek Inc.' 
10Sl 0.4mi ssw Post South of Switching 

Station 
10S2 0.2mi ssw Security Fence0 

1001 3.0 mi ssw R&C Ryman Faml" 
llEl 4.7mi sw Thomas Residence" 
11S7 0.4mi sw SSES Access Road Gate 

#50 
1202 3.7mi WSW Oagostin Residence 
1283 0.5mi WSW Confers Lane (east side) at 

"12 WSW" white sign" 
12El 4.7mi WSW Berwick Hospital'" 
12G1 15mi WSW PPL Bloomsburg Service 

Center ce 

12G4 lOmi WSW Naus Residence 0 

12S1 0.4 mi WSW SSES West Building 
12S7 1.1 mi WSW Fom1er Kisner Property 
13S2 0.4mi w Perimeter Fence• 
13S5 0.4mi w Perimeter Fence 
13S6 0.4 mi w Former Laydown Area-

west of Confer's Lane 
13E4 4.1 mi w Kessler Farm• 
1401 3.6mi WNW Moore's Hill/Mingle Inn 

Road Intersection 
1485 0.5 mi WNW Beach Grove Rd. & 

Confer's Lane Intersection• 
15A3 0.9 mi NW Hosler Residence' 
15Fl 5.4mi NW Zawatski Fatm" 
15S5 0.4mi NW Perimeter Fence• 
16A2 0.8 mi NNW Benkinney Residence' 
16S1 0.3 mi NNW Perimeter Fence 
16S2 0.3 mi NNW Perimeter Fence" 
16Fl 7.8 NNW Hidlay Residence• 

Sampling and 
Collection Freguencx 

Type and 
Frequency of Analysis 
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OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

Exposure 
Pathways 

and/or 
Sample 

Waterborne 

Number of Samples 
and Locations* 

Surface 2S7 Cooling Tower Blowdown discharge line 

Drinking 

Ground 
Water 

Sediment 
from 
Shoreline 

Page 3 of 4 

(restricted area) 
589 Enviromnental Lab boat ramp08 

6S6 River Water Intake Linec 
6S5 Susquehanna River below discharge line 

12H2 Danville Water Company (Approximately 
30 miles downstream) 

183 0.1 mi N MW-1, N. ofRWBldg. 
4S8 0.1 mi ENE MW-2, SE of E. Diesel 

Bldg. 
4S9 0.3mi ENE MW-3, l'{\V corner of 

APF parking lot 
6SllA 0.4mi ESE MW-8A, S. ofSTP 
6S11B 0.4mi ESE MW-8B, S. ofSTP 
6S12 0.8mi ESE MW-9, W. of River 

Intake Bldg 
7S10 0.3m1 SE MW-5, N ofS-2 Pond 
7S11 0.3 mi SE MW-10, N. ofS-2 Pond 
884 0.1 mi SSE MW-4, E ofU-2 CST 
1387 0.2mi w MW-6, Laydown Area 

W of cooling towers 
288 0.1 mi NNE MW-7, Sentinel well 

NE of site 

2B 1.6 mi NNE Gould Islandc 
5S9 Environmental Lab boat ramp0 

7B 1.2mi SE Bell Bend 
12F 6.9 mi WSW Old Betwick Test Track 

Sampling and 
Collection Frequency 

Monthly composite 

Weekly grab sample for 
Monthly composite 

Monthly composited 

Quarterly 

Semi-annually 

Type and 
Frequency of Analysis 

Gamma isotopic analysis. 
Composite tritium 
analysis at least quarterly. 

Gamma isotopic analysis. 
Composite tritium 
analysis at least quarterly. 

Gross beta and gamma 
isotopic analyses monthly .. 
Composite for tritium 
atialysis at least quarterly. 
Gamma isotopic and 
tritium analysis of each 
sample. 

Gamma isotopic analysis 
semi-annually. 
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OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

Exposure 
Pathways 

and/or 
Sample 

Ingestion 
Milk** 

Fish and 
Inve1tebrates 

Food 
Products 

Numbet' of Samples 
and Locationst' 

5E2 
13E3 
10Gl 
12B2 

4.5 mi E W. Bloss Fmm 
5.0 mi. W J. Dent Farm 
14.0 mi. SSW Davis Farm0 

1. 7 mi. WSW T &M Berger Fatm 

IND Outfall area 
2H Falls, Pa0 

(Approximately 30 mi NNE) 
L TAW Lake Took-a-While 

11Dl 3.3mi sw Zehner Fam1,1 (vegetable) 
11D2 3.5mi sw Lupini Field 1 (v~getable) 
11F2 5.5mi sw Chapin (Drake) 1 Field 

(vegetable) . 
12F7 8.3mi WSW Lupini Farm' 

(vegetable) 
5810 0.7mi E PPL Riverlands 

Sampling and 
Collection Frequency 

Semi-monthly when 
animals are on pasture, 
monthly othetwise 

Semi-annually. One 
sampler from each of two 
recreationally important 
species from any of tl1e 
following families: 
bullhead catfish, sunfish, 
pikes, or perches. 

At time of harvest 

Parcel30°1 (vegetable) 
5S11 l.lmi E PPL East Side Parcel 25" 1 (vegetable) 

3S3 0.9mi 
8Cl 2.9mi 

NE 
SSE 

Riverlands Garden \;'roadleafvegetation) 
Pumpkin Hill Farm (broadleafvegetation) 

Type and 
Frequency of Analysis 

Gamma isotopic and l-131 
analysis of each sample. 

Gamma isotopic on edible 
portions. 

Gamma isotopic on edible 
portions. 

801 12.2mi 
11S6 0.5 mi 

SSE 
sw 

PPL System Facilities Center, Humboldt Industrial Parke (broadleaf vegetation) 
SW Garden (broadleafvegetation) 
Dancing Hen Fannch (broadleafvegetation) 15Gl 11.4 mi NW 

* The location of samples and equipment were designed using the guidance in the Branch Teclmical Position to NRC Reg. Guide 4.8, Rev. I, 
Nov. 1979, Reg. Gnide 4.8 1975 ru1d ORP/SID 72-2 Environmental Radioactivity Surveillance Guide. Therefore, the airborne sampler 
locations were based upon X/Q and/or D/Q. 

** All dairy fanns within 5 mill:ls are listed. Sampll:ls from 3 indicator locations (dairy fanns wlthin 5mi!l:ls) are collected based on highl:lst 
dose potential and fmm owner participation in thl:l REMP. If a milk sample is unavailable for more than two sampling periods from one or 
more of the required 3 indicator locations, a vegetation sample shall be substituted until a suitable milk sampling location is identified and 
added to the REMP. Such ru1 occurrence wlll be documented in the REMP annual report. See ODCM-QA-008 Section 2.2 and TRM Table 
3.11.4.1-1 for additional detail on milk/vegetation sampling. 
Tho charcoal sampler cartridges used in the airbome radioiodine sampling program are designed and tested by the manufacturer to assure n 
high quality of radioiodine capture. A certificate from the manufacturer is supplied and retained with each batch of cattridges cettifying the 
percent reduction of radioiodine versus air flow rate through the cartridge. 
Gross beta activity calculations will be perfmmed in accordance with the procedures of the designated REMP analysis laboratory. 
Control sample location. 
Two-week composite if calculated doses due to consumption of water exceed one millirem per year. In these cases, 1·131 analyses will be 
performed. 
Emergency Plan dosimetry located at this location in addition to REMP dosimetry. 
The sample collector will detennine the species based upon availability, which may vary seasonally and yearly. 
Alternate sample location for 6S6 to be collected and analyzed according to the required n·equencies. 
Alternate broadleafvegetntion sample location. 
Food product sample location irrigated with Susquehanna River water. 
Special Interest Area sample location 

Page 4 of 4 
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REMP DOSE FACTORS FOR ADULT AGE GROUP: MILK SAMPLE (Page 1 of 2) 
mrem-liter/pCi-yr 

H-3 O.OOE+OO 3.25E-05 3.25E-05 3.25E-05 3.25E-05 3.25E-05 
C-14 B.BOE-04 1. 76E-04 1. 76E-04 1. 76E-04 1. 76E-04 1.76E-04 
Na-24 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
P-32 5.43E-02 3.38E-03 2.10E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
Cr-51 O.OOE+OO O.OOE+OO 7.84E-07 4.69E-07 1.73E-07 1.04E-06 
Mn-54 O.OOE+OO 1.41 E-03 2.69E-04 O.OOE+OO 4.20E-04 O.OOE+OO 
Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Fe-55 8.51E-04 5.88E·04 1.37E-04 O.OOE+OO O.OOE+OO 3.28E-04 
Fe-59 1.30E-03 3.07E-03 1.18E-03 O.OOE+OO O.OOE+OO 8.56E-04 
Co-58 O.OOE+OO 2.26E·04 5.08E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Co-60 O.OOE+OO 6.63E·04 1.46E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
Ni-63 4.03E-02 2.79E-03 1.35E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zn-65 1.49E-03 4.75E-03 2.15E-03 O.OOE+OO 3.17E-03 O.OOE+OO 
Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 6.07E-03 2.83E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 9.29E-02 O.OOE+OO 2.67E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-90 2.35E+OO O.OOE+OO 5.77E-01 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 4.27E-05 O.OOE+OO 1.14E-06 O.OOE+OO O.OOE+OO O.OOE+OO 
Y-92 O.vv~ vv O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 9.22E-06 2.96E-06 2.00E-06 O.OOE+OO 4.64E-06 O.OOE+OO 
Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nb-95 1.85E-06 1.03E-06 5.54E-07 O.OOE+OO 1.02E-06 O.OOE+OO 
Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Page 1 of 16 

3.25E-05 
1.76E·04 
O.OOE+OO 
6.11E-03 
1.97E-04 
4.32E-03 
O.OOE+OO 
3.37E-04 
1.02E-02 
4.59E-03 
1.25E-02 
5.83E-04 
O.OOE+OO 
O.OOE+OO 
2.99E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.20E-03 
O.OOE+OO 
O.OOE+OO 
1.49E-02 
6.79E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.35E-02 
O.OOE+OO 
O.OOE+OO 
9.37E-03 
O.OOE+OO 
6.26E-03 
O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR ADULT AGE GROUP: MILK SAMPLE (Page 2 of 2) 
mrem-liter/pCI-yr 

Tc-101 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-103 5.54E·05 O.OOE+OO 2.39E-05 O.OOE+OO 2.11E·04 O.OOE+OO 
Ru-105 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 8.49E-04 O.OOE+OO 1.07E-04 O.OOE+OO 1.64E-03 O.DOE+OO 

Ag-110m 4.93E-05 4.56E-05 2.71E-05 O.OOE+OD 8.97E-05 O.OOE+OO 
Te-125m 8.11E-04 2.94E-04 1.09E-04 3.30E-03 O.OOE+OO 
Te-127m 2.07E-03 7.41E-04 2.53E-04 5.30E-04 8.42E-03 O.OOE+OO 
Te-127 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OD 

Te-129m 3.42E-03 1.28E-03 5.41E-04 1.18E-03 1.43E-02 O.OOE+OO 
Te-129 9.34E-06 3.51E-06 2.28E-06 7.17E-06 3.93E-05 O.OOE+OO 

Te-131m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-131 1.09E-03 1.55E-03 8.90E-04 5.09E-01 2.66E-03 0.001:;+00 
1-132 O.OOE+OO O.ODE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 1.92E-02 4.58E-02 3.74E-02 O.OOE+OO 1.48E-02 4.92E-03 

Cs-136 1.82E-03 7.17E-03 5.16E-03 O.OOE+OO 3.99E-03 5.47E-04 
Cs-137 · 2.47E-02 3.38E-02 2.21E-02 O.OOE+OO 1.15E-02 3.81E-03 

Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 . 5.65E-03 7.09E-06 O.OOE+OO 2.41E-06 4.06E-06 

Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO. O.OOE+OO O.OOE+OO 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 2.78E-06 1.88E-06 2.13E-07 O.OOE+OO 8.73E-07 O.OOE+OO 
Ce-143 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.001::+00 
Ce-144 1.51E-04 6.29E-05 8.08E-06 O.OOE+OO 3.73E-05 O.OOE+OO 
Pr-143 2.57E-06 1.03E-06 1.28E-07 O.OOE+OO 5.96E-07 O.OOE+OO 
Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nd-147 1.72E-06 1.99E-06 1.19E-07 O.OOE+OO 1.16E-06 O.OOE+OO 
W-187 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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O.OOE+OO 
6.46E-03 
O.OOE+OO 

1.86E-02 
3.24E-03 
6.95E-03 
O.OOE+OO 
1.72E-02 
7.05E-06 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.10E-04 
O.OOE+OD 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
8.01E-04 
8.15E-04 
6.54E-04 
O.OOE+OO 
O.OOE+OO 
1.16E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
7.19E-03 
O.OOE+OO 
5.09E-02 
1.13E-02 
O.OOE+OO 
9.54E-03 
O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR ADULT AGE GROUP: LEAFY VEG. SAMPLE (Page 1 of 2) 
mrem-kglpCi-yr 

H-3 O.OOE+OO 6.72E-06 6.72E-06 6.72E-06 6.72E-06 6.72E-06 
C-14 1.82E-04 3.64E-05 3.64E-05 3.64E-05 3.64E-05 3.64E-05 
Na-24 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
P-32 1.18E-02 7.32E-04 4.55E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Cr-51 O.OOE+OO O.OOE+OO 1.66E-07 9.92E-08 3.66E-08 2.20E-07 
Mn-54 O.OOE+OO 2.92E-04 5.57E-05 O.OOE+OO 8.68E-05 O.OOE+OO 
Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Fe-55 1.76E-04 1.22E-04 2.83E-05 O.OOE+OO O.OOE+OO 6.78E-05 
Fe-59 2.73E-04 6.43E-04 2.46E-04 O.OOE+OO O.OOE+OO 1.80E-04 
Co-58 O.OOE+OO 4.72E-05 1.06E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Co-60 O.OOE+OO 1.37E-04 3.02E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Ni-63 8.32E-03 5.77E-04 2.79E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zn-65 3.09E-04 9.83E-04 4.44E-04 O.OOE+OO 6.57E-04 O.OOE+OO 
Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 1.30E-03 6.06E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 1.94E-02 O.OOE+OO 5.58E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-90 4.85E-01 O.OOE+OO 1.19E-01 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 8.92E-06 O.OOE+OO 2.38E-07 O.OOE+OO O.OOE+OO O.OOE+OO 
Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
zr-95 1.92E-06 6.17E-07 4.18E-07 O.OOE+OO 9.69E-07 O.OOE+OO 
Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nb-95 3.90E-07 2.17E-07 1.17E-07 O.OOE+OO 2.15E-07 O.OOE+OO 
Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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6.72E-06 
3.64E-05 
O.OOE+OO 
1.32E-03 
4.18E-05 
8.94E-04 
O.OOE+OO 
6.97E-05 
2.14E-03 
9.57E-04 
2.57E-03 
1.20E-04 
O.OOE+OO 
O.OOE+OO 
6.19E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.57E-04 
O.OOE+OO 
O.OOE+OO 
3.12E-03 
1.40E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.91E-03 
O.OOE+OO 
O.OOE+OO 
1.96E-03 
O.OOE+OO ' 
1.32E-03 
O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR ADULT AGE GROUP: LEAFY VEG. SAMPLE (Page 2 of 2) 
mrem-kg/pCi-yr 

Tc-101 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-103 1.16E-05 O.OOE+OO 5.01 E-06 O.OOE+OO 4.44E-05 O.OOE+OO 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 1.76E·04 O.OOE+OO 2.22E·05 O.OOE+OO 3.39E-04 O.OOE+OO 

Ag-110m 1.02E·05 9.45E-06 5.61E-06 O.OOE+OO 1.86E-05 O.OOE+OO 
Te-125m 1.69E-04 6.14E-05 2.27E-05 5.10E-05 6.89E-04 O.OOE+OO 
Te-127m 4.31E-04 1.54E-04 5.25E-05 1.10E-04 1.75E-03 O.OOE+OO 
Te-127 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Te-129m 7.21E·04 2.69E-04 1.14E-04 2.48E-04 3.01E-03 O.OOE+OO 
Te-129 1.97E-06 7.40E-07 4.80E-07 1.51E-06 8.28E-06 O.OOE+OO 

Te-131m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-131 2.44E-04 3.49E-04 2.00E-04 1.14E-01 5.99E-04 O.OOE+OO 
1-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 3.98E-03 9.46E-03 7.74E-03 O.OOE+OO 3.06E-03 1.02E-03 
Cs-136 3.95E-04 1.56E·03 1.12E-03 O.OOE+OO 8.68E-04 1.19E-04 
Cs-137 5.10E-03 6.98E-03 4.57E-03 O.OOE+OO 2.37E-03 7.87E-04 
Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 1.23E-03 1.55E-06 8.06E-05 O.OOE+OO 5.26E-07 8.85E-07 
Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 5.86E-07 3.97E-07 4.50E-08 O.OOE+OO 1.84E-07 O.OOE+OO 
Ce-143 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-144 3.12E-05 1.30E-05 1.67E-06 O.OOE+OO 7.73E-06 O.OOE+OO 
Pr-143 5.59E-07 2.24E-07 2.77E-08 O.OOE+OO 1.30E-07 O.OOE+OO 
Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nd-147 3.78E-07 4.37E-07 2.61E-08 O.OOE+OO 2.55E-07 O.OOE+OO 
W-187 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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O.OOE+OO 
1.36E-03 
O.OOE+OO 
1.14E·02 
3.85E-03 
6.77E-04 
1.44E-03 
O.OOE+OO 
3.63E-03 
1.49E-06 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
9.22E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.66E-04 
1.77E-04 
1.35E-04 
O.OOE+OO 
O.OOE+OO 
2.53E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.52E-03 
O.OOE+OO 
1.05E-02 
2.45E-03 
O.OOE+OO 
2.10E-03 
O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR ADULT AGE GROUP: FRUIT SAMPLE (Page 1 of 2) 
mrem-kglpCi-yr 

H-3 O.OOE+OO 5.41 E-05 5.41 E-05 5.41 E-05 5.41E-05 5.41E-05 
C-14 1.48E-03 2.95E-04 2.95E-04 2.95E~04 2.95E-04 2.95E-04 
Na-24 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
P-32 5.47E-03 3.40E-04 2.11E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Cr-51 O.OOE+OO O.OOE+OO 3.08E-07 1.84E-07 6.79E-08 4.09E-07 
Mn-54 O.OOE+OO 2.08E-03 3.97E·04 O.OOE+OO 6.19E·04 O.OOE+OO 
Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Fe-55 1.37E-03 9.47E-04 2.21E-04 O.OOE+OO O.OOE+OO 5.28E-04 
Fe-59 8.89E-04 2.09E-03 8.01E-04 O.OOE+OO O.OOE+OO 5.84E-04 
Co-58 O.OOE+OO 2.15E-04 4.83E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Co-60 O.OOE+OO 1.09E-03 2.40E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
Nl-63 6.75E-02 4.68E-03 2.26E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zn-65 2.12E-03 6.75E-03 3.05E-03 O.OOE+OO 4.52E-03 O.OOE+OO 
Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 1.18E-03 5.50E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO. 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 7.03E-02 O.OOE+OO 2.02E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-90 3.93E+OO O.OOE+OO 9.63E-01 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 3.60E-05 O.OOE+OO 9.63E-07 O.OOE+OO O.OOE+OO O.OOE+OO 
Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 8.26E-06 2.65E-06 1.79E-06 O.OOE+OO 4.15E-06 O.OOE+OO 
Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nb~95 9.88E-07. 5.49E-07 2.95E-07 O.OOE+OO 5.43E-07 O.OOE+OO 
Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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5.41E-05 
2.95E-04 
O.OOE+OO 
6.14E-04 
7.75E-05 
6.37E-03 
O.OOE+OO 
5.43E-04 
6.96E-03 
4.36E-03 
2.05E-02 
9.76E-04 
O.OOE+OO 
O.OOE+OO 
4.25E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.33E-04 
O.OOE+OO 
O.OOE+OO 
1.13E-02 
1.13E-01 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.98E-02 
O.OOE+OO 
O.OOE+OO 
8.39E-03 
O.OOE+OO 
3.33E-03 
O.OOE+OO 
O.OOE+OO 
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RSMP DOSS FACTORS FOR ADULT AGE GROUP: FRUIT SAMPLE (Page 2 of 2) 
mrem-kg/pCi·yr 

Tc-101 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-103 3.34E-05 O.OOE+OO 1.44E-05 O.OOE+OO 1.28E·04 O.OOE+OO 
Ru-105 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 1.28E-03 O.OOE+OO 1.62E-04 O.OOE+OO 2.47E-03 O.OOE+OO 

Ag-110m 7.04E-05 6.52E-05 3,87E-05 O.OOE+OO 1.28E-04 O.OOE+OO 
Te-125m 6.80E-04 2.46E-04 9.11E-05 2.77E-03 O.OOE+OO 
Te-127m 2.40E-03 8.59E-04 2.93E-04 6.14E-04 9.76E-03 O.OOE+OO 
Te-127 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Te-129m 1 .73E·03 6.47E-04 2.74E-04 5.96E-04 7.24E-03 O.OOE+OO 
Te-129 4.74E-06 1.78E-06 1.15E-06 3.63E-06 O.OOE+OO 

Te-131m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-131 1.23E·05 1.75E-05 1.01E-05 5.75E-03 3.01E-05 O.OOE+OO 
1-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 3.06E-02 7.28E-02 5.95E-02 O.OOE+OO 2.36E-D2 7.82E-03 
Cs-136 1.44E-04 5.67E-04 4.08E-04 O.OOE+OO 3.15E-04 4.32E-05 

4.13E-02 5.65E-02 3.70E-02 O.OOE+OO 1.92E-02 6.37E-D3 
Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 4.09E-04 5.13E-07 2.68E-05 O.OOE+OO 1.74E-07 2.94E-07 
Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.DOE+OO O.DOE+OO O.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 1.35E-06 9.16E-07 1.04E-07 O.OOE+OO 4.25E-07 O.OOE+OO 
Ce-143 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-144 2.19E-04 1.18E-05 O.OOE+OO 5.44E-05 O.OOE+OO 
Pr-143 2.23E-07 8.93E-08 1.10E-08 O.OOE+OO 5.16E-08 O.OOE+OO 
Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nd-147 7.41E-08 8.56E-08 5.12E-09 O.OOE+OO 5.01E-08 O.OOE+OO 
W-187 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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O.OOE+OO 
3.90E-03 
O.OOE+OO 
8.27E-02 
2.66E-02 
2.72E-03 
8.06E·03 
O.OOE+OO 
8.73E-03 
3.57E-06 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.63E-06 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.27E-03 
6.44E·05 
1.09E-03 
O.OOE+OO 
O.OOE+OO 
8.41E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.50E-03 
O.OOE+OO 
7.41E-02 
9.76E-04 
O.OOE+OO 
4.11E-04 
O.OOE+OO 
O.OOE+OO 
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NUCLIDE 
H-3 

C-14 
Na-24 
P-32 
Cr-51 
Mn-54 
Mn-56 
Fe-55 
Fe-59 
Co-58 
Co-60 
Ni-63 
Ni-65 
Cu-64 
Zn-65 
Zn-69 
Br-83 
Br-84 
Br-85 
Rb-86 
Rb-88 
Rb-89 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
Y-90 

Y-91m 
Y-91 
Y-92 
Y-93 
Zr-95 
zr-97 
Nb-95 
Mo-99 

Tc-99m 
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REMP DOSE FACTORS FOR ADULT AGE GROUP: MEAT SAMPLE (Page 1 of 2} 
mrem-kg/pCl·yr 

O.OOE+OO 1.15E-05 1.15E-05 1.15E-05 1.15E-05 1.15E-05 
3.12E-04 6.25E-05 6.25E-05 6.25E-05 6.25E-05 6.25E-05 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
8.05E-03 5.00E-04 3.11E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 1. 77E-07 1.06E-07 3.91 E-08 2.35E-07 
O.OOE+OO 4.81 E-04 9.18E-05 O.OOE+OO 1.43E-04 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
2.98E-04 2.06E-04 4.80E-05 O.OOE+OO O.OOE+OO 1.15E-04 
3.50E-04 8.22E-04 3.15E-04 O.OOE+OO O.OOE+OO 2.30E-04 
O.OOE+OO 6.74E-05 1.51E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 2.34E-04 5.15E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
1.43E-02 9.91E-04 4.79E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
5.03E-04 1.60E-03 7.23E-04 O.OOE+OO 1.07E-03 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 1.10E-03 5.14E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
2.58E-02 O.OOE+OO 7.39E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
8.33E-01 O.OOE+OO 2.04E-01 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.22E-05 O.OOE+OO 3.27E-07 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
2.69E-06 8.64E-07 5.85E-07 O.OOE+OO 1.36E-06 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
4.61E-07 2.56E-07 1.38E-07 O.OOE+OO 2.53E-07 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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1.15E-05 
6.25E-05 
O.OOE+OO 
9.05E-04 
4.46E-05 
1.47E-03 
O.OOE+OO 
1.18E-04 
2.74E-03 
1.37E-03 
4.39E-03 
2.07E-04 
O.OOE+OO 
O.OOE+OO 
1.01E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.18E-04 
O.OOE+OO 
O.OOE+OO 
4.13E-03 
2.41E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
6.74E-03 
O.OOE+OO 
O.OOE+OO 
2.74E-03 
O.OOE+OO 
1.56E-03 
O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR ADULT AGE GROUP: MEAT SAMPLE (Page 2 of 2) 
mrem-kgfpCi-yr 

Tc-101 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-103 1.43E-05 O.OOE+OO 6.16E-06 O.OOE+OO 5.46E-05 O.OOE+OO 
Ru-105 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 2.91E-04 O.OOE+OO 3.69E-05 O.OOE+OO 5.63E-04 O.OOE+OO 

Ag-110m 1.67E-05 1.54E-05 9.15E-06 O.OOE+OO 3.03E-05 O.OOE+OO 
Te-125m 2.32E-04 8.41 E-05 3.11 E-05 6.98E-05 9.44E-04 O.OOE+OD 
Te-127m 6.56E-04 2.34E-04 7 .99E-05 1.68E-04 2.66E-03 O.OOE+OO 
Te-127 o.ooE+oo O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Te-129m 8.37E-04 3.12E-04 1.33E-04 2.88E-04 3.50E-03 O.OOE+OD 
Te-129 2.29E-06 8.59E-07 5.57E-07 1.75E-06 9.61E-06 O.OOE+OO 

Te-131m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO · 
Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-131 8.16E-05 1.17E-04 6.69E-05 3.82E-02 2.00E-04 O.OOE+OO 
1-132 O.OOE+OO O.OOE+OO O.ODE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.DOE+OO O.OOE+OO 
1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 6.72E-03 1.60E-02 1.31E-02 O.ODE+OO 5.17E-03 1.72E-03 
Cs-136 2.50E-04 9.86E-04 7.10E-04 O.OOE+OO 5.49E-04 7.52E-05 
Cs-137 8.76E-03 1.20E-02 7.84E-03 O.OOE+OO 4.06E-03 1.35E-03 
Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 7.55E-04 9.49E-07 4.95E-05 O.OOE+OO 3.23E-07 5.43E-07 
Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+DO O.ODE+OO 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 6.72E-07 4.55E-07 5.16E-08 O.OOE+OO 2.11E-07 O.OOE+OO 
Ce-143 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-144 5.11E-05 2. 14E-05 2.74E-06 O.OOE+OO 1.27E-05 O.OOE+OO 
Pr-143 3.64E-07 1.46E-07 1.80E-08 O.OOE+OO 8.43E-08 O.OOE+OO 
Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nd-147 1.96E-07 2.26E-07 1.35E-08 O.OOE+OO 1.32E-07 O.OOE+OO 
W-187 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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O.OOE+OO 
1.67E-03 
O.OOE+OO 
1.89E-02 
6.29E-03 
9.27E-04 
2.20E-03 
O.OOE+OO 
4.22E-03 
1.73E-06 
O.OOE+OD 
O.OOE+OO 
O.OOE+OO 
O.OOE+OD 
3.08E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.80E-04 
1.12E-04 
2.32E-04 
O.OOE+OO 
O.OOE+OO 
1.56E·03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.74E-03 
O.OOE+OO 
1.73E-02 
1.59E-03 

O.OOE+OO 
1.09E-03 
O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR ADULT AGE GROUP: FISH SAMPLE (Page 1 of 2) 
mrem-kglpCI-yr 

H-3 O.OOE+OO 2.20E-06 2.20E-06 2.20E-06 2.20E-06 2.20E-06 
C-14 5.96E-05 1.19E-05 1.19E-05 1.19E-05 1.19E-05 1.19E-05 
Na-24 1.18E-05 1.18E-05 1.18E-05 1.18E-05 1.18E-05 1.18E-05 
P-32 3.86E-03 2.40E-04 1.49E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Cr-51 O.OOE+OO O.OOE+OO 5.45E-08 3.26E-08 1.20E-08 7.23E-08 
Mn-54 O.OOE+OO 9.58E-05 1.83E-05 O.OOE+OO 2.85E-05 O.OOE+OO 
Mn-56 O.OOE+OO 3.81E-09 6.76E-10 O.OOE+OO 4.84E-09 O.OOE+OO 
Fe-55 5.77E-05 3.99E-05 9.30E-06 O.OOE+OO O.OOE+OO 2.22E-05 
Fe-59 8.97E-05 2.11 E-04 8.08E-05 O.OOE+OO O.OOE+OO 5.89E-05 
Co-58 O.OOE+OO 1.55E-05 3.47E-05 O.OOE+OO O.OOE+OO O.OOE+OO 
Co-60 O.OOE+OO 4.49E-05 9.91 E-05 O.OOE+OO O.OOE+OO O.OOE+OO 
Ni-63 2. 73E-03 1.89E-04 9.16E-05 O.OOE+OO O.OOE+OO O.OOE+OO 
Ni-65 1.51 E-08 1.96E-09 8.93E-10 O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO 4.72E-07 2.22E-07 O.OOE+OO 1.19E-06 O.OOE+OO 
Zn-65 1.01 E-04 3.22E-04 1.46E-04 O.OOE+OO 2.16E-04 O.OOE+OO 
Zn-69 3.58E-15 6.85E-15 4.76E-16 O.OOE+OO 4.45E-15 O.OOE+OO 
Br-83 O.OOE+OO O.OOE+OO 8.01E-10 O.OOE+bO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO 2.72E-20 O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 4.27E-04 1.99E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 6.38E-03 O.OOE+OO 1.83E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-90 1.59E-01 O.OOE+OO 3.91E-02 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-91 O.OOE+OO 8.35E-07 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 9.74E-08 O.OOE+OO 4.21E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 1.56E-07 O.OOE+OO 4.18E-09 O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m 3.78E-18 O.OOE+OO 1.47E-19 O.OOE+OO O.OOE+OO O.OOE+OO 
2.93E-06 O.OOE+OO 7.82E-08 O.OOE+OO O.OOE+OO O.OOE+OO 

Y-92 1.62E-10 O.OOE+OO 4.72E-12 O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 1.08E-08 O.OOE+OO 2.99E-10 O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 6.32E-07 2.03E-07 1.37E-07 O.OOE+OO 3.18E-07 O.OOE+OO 
Zr-97 1.32E-08 2.66E-09 1.22E-09 O.OOE+OO 4.02E-09 O.OOE+OO 
Nb-95 1.28E-07 7.12E-08 3.83E-08 O.OOE+OO 7.04E-08 O.OOE+OO 
Mo-99 O.OOE+OO 7.04E-05 1.34E-05 O.OOE+OO 1.59E-04 O.OOE+OO 

Tc-99m 3.27E-10 9.25E-10 1.18E-08 O.OOE+OO 1.40E-08 4.53E-10 
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GI-LLI 
2.20E-06 
1.19E-05 
1.18E-05 
4.34E-04 
1.37E-05 
2.93E-04 
1.22E-07 · 
2.29E-05 
7.03E-04 
3.14E-04 
8.44E-04 
3.95E-05 
4.96E-08 
4.02E-05 
2.03E-04 
1.03E-15 
1.15E-09 
O.OOE+OO 
O.OOE+OO 
8.42E-05 
O.OOE+OO 
O.OOE+OO 
1.02E-03 
4.60E-03 
9.84E-05 
1.93E-06 
1.65E-03 
1.11 E-17 
1.61E-03 
2.83E-06 
3.44E-04 
6.42E-04 
8.24E-04 
4.32E-04 
1.63E-04 
5.47E-07 



For Information Only 

Tc-101 
Ru-103 
Ru-105 
Ru-106 

Ag-110m 
Te-125m 
Te-127m 
Te-127 

Te-129m 
Te-129 

Te-131m 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 

Cs-134 
Cs-136 
Cs-137 
Cs-138 
Ba-139 
Ba-140 
Ba-141 
Ba-142 

La-142 
Ce-141 
Ce-143 
Ce-144 
Pr-143 
Pr-144 
Nd-147 
W-187 
Np-239 
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REMP DOSE FACTORS FOR ADULT AGE GROUP: FISH SAMPLE (Page 2 of 2) 
mrem-kg/pCi-yr 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
3.82E-06 O.OOE+OO 1.64E-06 O.OOE+OO O.OOE+OO 
7.63E-09 O.OOE+OO O.OOE+OO 9.86E-08 O.OOE+OO 
5.76E-05 O.OOE+OO 7.29E-06 O.OOE+OO 1.11 E-04 O.OOE+OO 
3.35E-06 3.10E-06 O.OOE+OO 6.09E-06 O.OOE+OO 

2.01E-05 7.45E-06 1.67E-05 2.26E-04 O.OOE+OO 
1.41 E-04 5.05E-05 1.72E-05 3.61E-05 5.74E-04 O.OOE+OO 
3.90E-07 1.40E-07 8.44E-08 2.89E-07 1.59E-06 O.OOE+OO 
2.37E-04 8.83E-05 3.74E-05 8.13E-05 9.87E-04 O.OOE+OO 

2.43E-07 1.57E-07 4.96E-07 2.72E-06 O.OOE+OO 
2.09E-05 1.02E-05 8.50E-06 1.62E-05 1.03E-04 O.OOE+OO 
2.05E-24 O.OOE+OO O.OOE+OO 1.69E-24 8.98E-24 O.OOE+OO 
4.28E-05 2.77E-05 2.60E-05 2.67E-04 O.OOE+OO 

1.22E-05 4.81E-06 1.03E-03 1.90E-05 O.OOE+OO 
8.01E-05 1.15E-04 6.57E-05 3.76E-02 1.97E-04 O.OOE+OO 
3.08E-09 8.24E-09 2.88E-09 2.88E-07 1.31E-08 O.OOE+OO 
1.34E-05 2.33E-05 7.11E-06 3.43E-03 4.07E-05 O.OOE+OO 
1.33E-14 3.61E-14 1.29E-14 5.73E-14 O.OOE+OO 
7.51E-07 1.97E-06 7.26E-07 1.30E-04 3.15E-06 O.OOE+OO 
1.30E-03 3.11 E-03 ·2.54E-03 O.OOE+OO 1.00E-03 
1.30E-04 5.12E-04 3.69E-04 O.OOE+OO 2.85E-04 
1.67E-03 2.29E-03 1.50E-03 O.OOE+OO 7.77E-04 2.58E-04 
4.25E-20 8.40E-20 4.16E-20 O.OOE+OO 6.17E-20 6.10E-21 
1.27E-11 9.03E-15 3.71E-13 O.OOE+OO 8.44E-15 5.12E-15 
4.04E-04 5.07E-07 2.65E-05 O.OOE+OO 1.72E-07 2.90E-07 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
3.47E-08 1.75E-08 4.62E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
7.85E-14 3.57E-14 8.89E-15 O.OOE+OO O.OOE+OO O.OOE+OO 
1.92E-07 1.30E-07 1.48E-08 O.OOE+OO 6.04E-08 O.OOE+OO 
2.09E-08 1.55E-05 1.71E-09 O.OOE+OO 6.81E-09 O.OOE+OO 
1.02E-05 4.27E-06 5.49E-07 O.OOE+OO 2.53E-06 O.OOE+OO 
1.84E-07 7.36E-08 9.10E-09 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.24E-07 1.43E-07 O.OOE+OO 8.38E-08 O.OOE+OO 
1.08E-06 9.00E-07 3.14E-07 O.OOE+OO O.OOE+OO O.OOE+OO 
1.86E-08 1.83E-09 1.01E-09 O.OOE+OO 5.71E-09 O.OOE+OO 
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GI-LL!._: .. 

O.OOE+OO 
4.46E-04 
4.67E-06 
3.73E-03 
1.26E-03 
2.22E-04 
4.74E-04 
3.08E-05 
1.19E-03 
4.88E-07 
1.01E-03 
O.OOE+OO 
1.31 E-03 
1.05E-05 
3.02E-05 
1.55E-09 
2.10E-05 
3.14E-17 
2.22E-06 
5.43E-05 
5.82E-05 
4.43E-05 
O.OOE+OO 
2.25E-11 
8.31E-04 
O.OOE+OO 
O.OOE+OO 
1.28E-03 
2.61E-10 
4.97E-04 
5.78E-04 
3.46E-03 
8.04E-04 
O.OOE+OO 
6.88E-04 
2.95E-04 
3.75E-04 
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REMP DOSE FACTORS FOR ADULT AGE GROUP: DRINKING WATER (Page 1 of 2) 
m rem ·lite r/pC 1-yr 

N~:f'-i~§.~! ~J@L~&Jig1kif~k ~\~1I~15-I~"R~~;~?I: ;~~?.fr.;:§§!?.xlt;Ji ~1t3rHrf{9li:f~'r' ~:~:::t~!5J9:~:~51~ir 0t1.:~~r;JJ:.~4lf.~~, ~~¥SJ~ITINP.':~ .. 
H-3 O.OOE+OO 7.66E-05 7.66E-05 7.66E-05 7.66E-05 7.66E-05 7.66E-05 

C-14 2.07E-03 4.15E-04 4.15E-04 4.15E-04 4.15E-04 4.15E-04 4.15E-04 
Na-24 7.13E-04 7.13E-04 7:13E-04 7.13E-04 7.13E-04 · 7.13E-04 7.13E-04 
P-32 1.38E-01 8.55E-03 5.32E-03 O.OOE+OO O.OOE+OO O.OOE+OO 1.55E-02 
Cr-51 O.OOE+OO O.OOE+OO 1.92E-06 1.15E-06 4.22E-07 2.54E-06 4.82E-04 
Mn-54 O.OOE+OO 3.33E-03 6.36E-04 O.OOE+OO 9.92E-04 O.OOE+OO 1.02E-02 
Mn-56 O.OOE+OO 3.33E-06 5.92E-07 O.OOE+OO 4.23E-06 . O.OOE+OO 1.06E-04 
Fe-55 2.01E-03 1.39E-03 3.23E-04 O.OOE+OO O.OOE+OO 7.95E-04 
Fe-59 3.14E-03 7.39E-03 2.83E-03 O.OOE+OO O.OOE+OO 2.06E-03 2.46E-02. 
Co-58 O.OOE+OO 5.41E-04 1.21E-03 O.OOE+OO O.OOE+OO O.OOE+OO 1.10E-02 
Co-60 O.OOE+OO 1.56E-03 3.44E-03 O.OOE+OO O.OOE+OO O.OOE+OO 2.93E-02 
Ni-63 9.49E-02 6.58E-03 3.18E-03 O.OOE+OO O.OOE+OO O.OOE+OO 1.37E-03 
Ni-65 1.42E-05 1.85E-06 8.42E-07 O.OOE+OO O.OOE+OO O.OOE+OO 4.68E-05 
Cu-64 O.OOE+OO 3.16E-05 O.OOE+OO 7.96E-05 O.OOE+OO 2.69E-03 
Zn-65 3.53E-03 1.12E-02 5.07E-03 O.OOE+OO 7.51 E-03 O.OOE+OO 7.07E-03 
Zn-69 9.68E-10 1.85E-09 1.29E-10 O.OOE+OO 1.20E-09 O.OOE+OO 2.78E-10 
Br-83 O.OOE+OO O.OOE+OO 9.04E-07 O.OOE+OO O.OOE+OO O.OOE+OO 1.30E-06 
Br-84 O.OOE+OO O.OOE+OO 6.00E-12 O.OOE+OO O.OOE+OO O.OOE+OO 4.71E-17 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 1.51E-02 7.04E-03 O.OOE+OO O.OOE+OO O.OOE+OO 2.98E-03 
Rb-88 O.OOE+OO 3.11E-17 1.65E-17 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO 2.86E-19 2.01E-19 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 2.23E-01 O.OOE+OO 6.41E-03 O.OOE+OO O.OOE+OO O.OOE+OO 3.58E-02 
Sr-90 5.53E+OO O.OOE+OO 1.36Ei·OO O.OOE+OO O.OOE+OO O.OOE+OO 1.60E-01 
Sr-91 1.72E-03 O.OOE+OO 6.96E-05 O.OOE+OO O.OOE+OO O.OOE+OO 8.21E-03 
Sr-92 7.29E-05 O.OOE+OO 3.15E-06 O.OOE+OO O.OOE+OO O.OOE+OO 1.44E-03 
Y-90 6.17E-06 O.OOE+OO 1.65E-07 O.OOE+OO v.vv~ ·vv O.OOE+OO 6.54E-02 

Y-91m 2.95E-12 O.OOE+OO 1.14E-13 O.OOE+OO O.OOE+OO O.OOE+OO 8.68E-12 
Y-91 1.02E-04 O.OOE+OO 2.74E-06 O.OOE+OO O.OOE+OO O.OOE+OO 5.63E-02 
Y-92 5.88E-08 O.OOE+OO 1.72E-09 O.OOE+OO O.OOE+OO O.OOE+OO 1.03E-03 
Y-93 8.59E-07 O.OOE+OO 2.37E-08 O.OOE+OO O.OOE+OO O.OOE+OO 2.72E-02 
Zr-95 2.21E-05 7.08E-06 4.79E-06 O.OOE+OO 1.11E-05 O.OOE+OO 2.24E·02 
Zr-97 7.50E-07 1.51E-07 6.92E-08 O.OOE+OO 2.28E-07 O.OOE+OO 4.69E-02 
Nb-95 4.50E-06 2.50E-06 1.34E-06 O.OOE+OO 2.47E-06 O.OOE+OO 1.52E-02 
Mo-99 O.OOE+OO 2.77E-03 5.28E-04 O.OOE+OO 6.28E-03 O.OOE+OO 6.43E-03 

Tc-99m 4.53E-08 1.28E-07 1.63E-06 O.OOE+OO 1.94E-06 6.27E-08 7.57E-05 
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REMP DOSE FACTORS FOR ADULT AGE GROUP: DRINKING WATER (Page 2 of 2) 
mrem-Jiter/pCi-yr 

Tc-101 1.08E-22 1.56E-22 1.53E-21 O.OOE+DO 2.81E-21 7.98E-23 
Ru-103 1.34E-04 O.OOE+OO 5.77E-05 O.OOE+OO 5.11 E-04 O.OOE+OO 
Ru-105 1.73E-06 O.OOE+OO 6.82E-D7 O.OOE+OO 2.23E-05 O.OOE+OO 
Ru-106 2.01E-03 O.OOE+OO 2.54E-04 O.OOE+OO 3.87E-03 O.O.OE+OO 

Ag-110m 1.17E-04 1.08E-04 6.41E-05 O.OOE+OO 2.12E-04 O.OOE+OO 
Te-125m 7.05E-04 2.61E-04 7.91E-03 O.OOE+OO 
Te-127m 4.93E-03 1.76E-03 6.00E-04 1.26E-03 2.00E-02 O.OOE+OO 
Te-127 3.30E-05 1.18E-05 7.14E-06 2.44E-05 1.34E-04 O.OOE+OO 

Te-129m B.31E-03 3.10E-03 1.31 E-03 2.85E-03 3.47E-02 O.OOE+OO 
Te-129 2.27E-05 8.53E-06 5.53E-06 1.74E-05 9.54E-05 O.OOE+OO 

Te-131m 9.57E-04 4.68E-04 3.90E·04 7.41E-04 4.74E-03 O.OOE+OO 
Te-131 1.34E-14 1.01 E-14 2.63E-14 1.40E-13 O.OOE+OO 
Te-132 1.65E-03 1.07E-03 1.00E-03 1.18E-03 1.03E-02 O.OOE+OO 
1-130 2.82E-04 8.31E-04 3.28E·04 7.04E-02 1.30E-03 O.OOE+OO 
1-131 2.91E-03 4.16E-03 2.38E·03 1.36E+OO 7.13E-03 O.OOE+OO 
1-132 3.98E-06 1.D7E-05 3.73E-06 3.73E-04 1.70E-05 O.OOE+OO 
1-133 6.95E-04 1.21E-03 3.69E-04 1.78E-01 2.11E·03 O.OOE+OO 
1-134 5.97E-09 1.62E·08 5.81E-09 2.81E-07 2.58E-08 O.OOE+OO 
1-135 9.19E-05 2.41E-04 B.BBE-05 1.59E-02 3.86E-04 O.OOE+OO 

Cs-134 4.54E-02 1 .OBE-01 8.83E·02 O.OOE+OO 3.50E-02 1.16E-02 
Cs-136 4.63E-03 1.83E-02 1.32E-02 O.OOE+OO 1.02E-02 1.39E-03 
Cs-137 5.82E-02 7.96E-02 5.21E-02 O.OOE+OO 2.70E·02 8.9BE-03 
Cs-138 7.72E-12 1.52EM11 7.55E-12 O.OOE+OO 1.12E-11 1.11 E-12 
Ba-139 1.77E-07 5.17E-09 O.OOE+OO 1.18E-10 7.14E-11 
Ba-140 1.44E-02 1.81E-05 9.45E-04 O.OOE+OO 6.16E-06 
Ba-141 4.97E-17 3.76E-20 1.68E-18 O.OOE+OO 3.50E-20 2.13E-20 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 1.48E-06 7.48E-07 1.98E-07 O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 5.05E-10 2.30E-10 5.72E-11 O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 6.76E-06 4.57E-06 5.19E-07 . O.OOE+OO 2.12E-06 O.OOE+OO 
Ce-143 9.36E-07 6.92E-04 7.66E-OB O.OOE+OO 3.05E-07 O.OOE+OO 
Ce-144 3.56E-04 1.49E-04 1.91E-05 O.OOE+OO B.82E-05 O.OOE+OO 
Pr-143 6.55E-06 2.63E-06 3.24E-07 O.OOE+OO O.OOE+OO 
Pr-144 6.67E-21 2.77E-21 3.39E-22 O.OOE+OO 1.56E-21 O.OOE+OO 

4.45E-06 5.14E-06 3.08E-07 O.OOE+OO 3.01E-06 O.OOE+OO 
W-187 5.30E-05 4.43E-05 1.55E-05 O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 7.50E-07 7.37E-08 4.06E-08 O.OOE+OO 2.30E-07 O.OOE+OO 
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GI-LLI.%/' 
O.OOE+OO 
1.56E-02 
1.06E-03 
1.30E-01 
4.40E-02 
7.76E-03 
1.65E-02 
2.60E-03 
4.1BE-02 
1.71E-05 
4.65E-02 
4.53E-15 
5.06E-02 
7.15E-04 
1.10E-03 
2.00E-06 
1.09E-03 
1.41E-11 
2.72E-04 
1.89E-03 
2.08E-03 
1.54E-03 
6.50E-17 
3.13E-07 
2.97E-02 
O.OOE+OO 
O.OOE+OO 
5.49E-02 
1.68E-06 
1.75E-02 
2.59E-02 
1.20E-01 
2.B7E-02 
O.OOE+OO 
2.47E-02 
1.45E-02 
1.51E-02 
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mrem-m3/pCi-yr 

KIDNEY 

H-3 0 .OOE+OO 1.27E-03 1.27E·03 1.27E-03 1.27E-03 1.27E-03 1.27E-03 
C-14 1.82E-02 3.41E-03 3.41E-03 3.41E-03 3.41E-03 3.41E-03 3.41E-03 
Na-24 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
P-32 1.21E+01 7.05E-01 4.58E-01 O.OOE+OO O.OOE+OO O.OOE+OO 7.90E-01 
Cr-51 O.OOE+OO O.OOE+OO 3.13E-04 1.86E-04 7.14E-05 1.04E-02 
Mn-54 O.OOE+OO 4.38E-02 6.97E-03 O.OOE+OO 1.09E-02 1.55E+OO 8.56E-02 
Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Fe-55 2.54E-02 1.75E-02 4.07E-03 O.OOE+OO O.OOE+OO 7.44E-02 6.23E-03 
Fe-59 2.39E-02 . 5.64E-02 2.14E-02 O.OOE+OO O.OOE+OO 2.06E+OO 3.82E-01 
Co-58 O.OOE+OO 2.48E-03 3.24E-03 O.OOE+OO O.OOE+OO 1.45E+OO 1.66E-01 
Co-60 O.OOE+OO 1.17E-02 1.50E-02 O.OOE+OO O.OOE+OO 6.07E+OO 2.90E-01 
Nl-63 4.32E-01 3.15E-02 1.45E·02 O.OOE+OO O.OOE+OO 1.79E-01 1.34E-02 
Nl-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zn-65 3.69E-02 1.17E-01 5.30E-02 O.OOE+OO 7.85E-02 9.83E-01 6.08E-02 
Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 7.36E-01 3.21E-01 O.OOE+OO O.OOE+OO O.OOE+OO 9.06E-02 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 5.68E-01 O.OOE+OO 1.63E-02 O.OOE+OO O.OOE+OO 2.62E+OO 6.54E-01 
Sr-90 9.95E+01 O.OOE+OO 6.11E+OO O.OOE+OO O.OOE+OO 9.63E+OO 7.24E-01 
Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 7.94E-01 O.OOE+OO 2.13E-02 O.OOE+OO O.OOE+OO 2.93E+OO 6.61E-01 
Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 1.76E-01 5.64E-02 3.82E-02 O.OOE+OO 8.88E-02 2.90E+OO 2.46E-01 
Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nb-95 3.47E-02 1.93E-02 1.04E-02 O.OOE+OO 1.91E-02 1.24E+OO 2.56E-01 
Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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mrem-m3/pCi-yr 

Tc-101 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-103 3.41 E-03 O.OOE+OO 1.47E-03 O.OOE+OO 1.30E·02 1.13E+OO 2.47E-01 
Ru-105 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+Oq O.OOE+OO O.OOE+OO 
Ru-106 7.53E-02 O.OOE+OO 9.50E-03 O.OOE+OO 1.46E-01 1.02E+01 9.94E-01 

Ag-110m 1.23E-02 1.13E-02 6.75E-03 O.OOE+OO 2.23E-02 5.26E+OO 3.43E-01 
5.89E·03 2.73E-03 8.06E-04 1.81 E-03 2.14E-02 5.41 E-01 1.22E-01 

Te-127m 1.69E-02 7.71E-03 2.10E-03 4.39E-03 6.12E-02 1.28E+OO 2.00E-01 
Te-127 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Te-129m 2.50E-02 1.20E-02 4.06E-03 8.82E-03 9.37E-02 2.97E+OO 9.82E·01 
Te-129 1.28E-07 6.13E-08 3.18E-08 9.99E-08 4.80E-07 4.96E-03 4.02E-04 

Te-131m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1·130 O.OOE+OO O.OOE+OO . O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1·131 1.29E+OO 1.83E+OO 1.05E+OO 6.09E+02 3.13E+OO O.OOE+OO 3.21E-01 
1-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1·135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 3.89E-01 8.84E-01 7.59E-01 O.OOE+OO 3.00E-01 1.02E-01 1.08E-02 
Cs-136 4.32E-01 1.62E+OO 1.22E+OO O.OOE+OO 9.47E-01 1.33E-01 1.29E-01 
Cs-137 4.80E-01 6.23E-01 4.29E-01 O.OOE+OO 2.23E-01 7.54E-02 8.42E-03 
Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 4.63E-01 5.81E-04 3.04E-02 O.OOE+OO 1.98E-04 1.51E+01 2.59E+OO 
Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 5.27E-02 3.58E-02 4.04E-03 O.OOE+OO 1.66E-02 9.57E-01 3.18E-01 
Ce-143 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-144 3.84E+OO 1.60E+OO 2.06E-01 O.OOE+OO 9.48E-01 8.69E+OO 9.12E-01 
Pr-143 9.64E-02 3.86E-02 4.78E-03 O.OOE+OO 2.22E·02 2.89E+OO 2.06E+OO 
Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

9.39E-02 1.09E-01 6.50E-03 O.OOE+OO 6.34E-02 3.93E+OO 3.08E+OO 
W-187 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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REMP DOSE FACTORS FOR ADULT AGE GROUP: INHALATION- WEEKLY SAMPLING (Page 1 of 2) 
mrem-m3/pCi-yr 

H-3 O.OOE+OO 1.26E-03 1.26E-03 1.26E-03 1.26E-03 1.26E-03 
C-14 1.82E-02 3.41E-03 3.41E-03 3.41E-03 3.41 E-03 3.41E-03 
Na-24 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
P-32 1.56E+OO 9.14E-02 5.93E-02 O.OOE+OO O.OOE+OO O.OOE+OO 
Cr-51 O.OOE+OO O.OOE+OO 6.50E-05 2.49E-05 1.57E-02 
Mn-54 O.OOE+OO 3.99E-02 6.35E-03 O.OOE+OO 9.92E-03 1.41E+OO 
Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Fe-55 2.46E-02 1.70E-02 3.95E-03 O.OOE+OO O.OOE+OO 7.23E-02 
Fe-59 1.24E-02 2.93E-02 1.11E-02 O.OOE+OO O.OOE+OO 1.07E+OO 
Co-58 O.OOE+OO 1.64E-03 2.14E-03 O.OOE+OO O.OOE+OO 9.60E-01 
Co-60 O.OOE+OO 1.15E-02 1.48E-02 O.OOE+OO O.OOE+OO 5.98E+OO 
Ni-63 4.32E-01 3.14E-02 1.45E-02 O.OOE+OO O.OOE+OO 1.78E-01 
Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

3.27E-02 1.04E-01 4.70E-02 O.OOE+OO 6.96E-02 8.73E-01 
Zn-69 O.OOE+OO O.QOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 1.54E-01 6.71E-02 O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 3.19E-01 O.OOE+OO 9.15E-03 O.OOE+OO O.OOE+OO 1.47E+OO 
Sr-90 9.92E+01 O.OOE+OO 6.10E+OO O.OOE+OO O.OOE+OO 9.60E+OO 
Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 4.82E-01 O.OOE+OO 1.29E-02 O.OOE+OO O.OOE+OO 1.78E+OO 
Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 1.11E-01 3.57E-02 2.42E-02 O.OOE+OO 1.84E+OO 
zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nb-95 1.51E-02 8.38E-03 4.51E-03 O.OOE+OO 8.29E-03 5.41E-01 
Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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3.41E-03 
O.OOE+OO 
1.02E-01 
3.62E-03 
7.80E-02 
O.OOE+OO 
6.05E-03 
1.99E-01 
1.10E-01 
2.85E-01 
1.34E-02 
O.OOE+OO 
O.OOE+OO 
5.40E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.90E-02 
O.OOE+OO 
O.OOE+OO 
3.67E-01 
7.22E-01 
O.OOE+OO 
O.OOE·rOO 
O.OOE+OO 
O.OOE+OO 
4.01 E-01 
O.OOE+OO 
O.OOE+OO 
1.56E-01 
O.OOE+OO 
1.11E-01 
O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR ADULT AGE GROUP: INHALATION - WEEKLY SAMPLING (Page 2 of 2) 
mrem-m3/pCi-yr 

Tc-101 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-103 1.63E-03 O.OOE+OO ?.OOE-04 O.OOE+OO 6.20E-03 5.37E-01 
Ru-105 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 6.96E-02 O.OOE+OO 8.78E-03 O.OOE+OO 1.34E-01 9.42E+OO 

Ag-110m 1.09E-02 1.01E-02 6.00E-03 O.OOE+OO 1.99E-02 4.68E+OO 
Te-125m 3.56E-03 1.65E-03 4.87E-04 1.09E-03 1.29E-02 3.27E-01 
Te-127m 1.29E-02 5.90E-03 1.60E-03 3.36E-03 4.68E-02 9.82E-01 
Te-127 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Te-129m 1.05E-02 1.70E-03 3.70E-03 3.93E-02 1.25E+OO 
Te-129 5.35E-08 2.57E-08 1.33E-08 4.19E-08 2.01E-07 2.08E-03 

Te-131m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

2.52E-02 3.58E-02 2.05E-02 1.19E+01 6.13E-02 O.OOE+OO 
1-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE·~OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 3.74E-01 8.51E-01 7.30E-01 O.OOE+OO 2.88E-01 9.79E-02 
Cs-136 4.69E-02 1.76E-01 1.33E-01 O.OOE+OO 1.03E-01 1.44E-02 
Cs-137 4.79E-01 6.21E-01 4.28E-01 O.OOE+OO 2.22E-01 7.52E-02 
Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 4.72E-02 5.93E-05 3.10E-03 O.OOE+OO 2.02E-05 1.54E+OO 
Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-142 O.OOE+OO. O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 2.15E-02 1.46E-02 1.65E-03 O.OOE+OO 6.75E-03 3.90E-01 
Ce-143 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-144- 3.46E+OO 1.44E+OO 1.86E-01 O.OOE+OO 8.55E-01 7.84E+OO 
Pr-143 1.12E-02 4.49E-03 5.55E-04 O.OOE+OO 2.58E-03 3.36E-01 
Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nd-147 6.58E-03 7.60E-03 4.55E-04 O.OOE+OO 4.44E-03 2.75E-01 
W-187 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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O.OOE+OO 
1.17E-01 
O.OOE+OO 
9.18E-01 
3.05E-01 
7.37E-02 
1.53E-01 
O.OOE+OO 
4.12E-01 
1.69E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
6.28E-03 
O.OOE+OO 
O.OOE+OO 
O.O.OE+OO 
O.OOE+OO 
1.04E·02 
1.40E-02 
8.40E-03 
O.OOE+OO 
O.OOE+OO 
2.64E-01 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.29E-01 
O.OOE+OO 
8.23E-01 
2.39E-01 
O.OOE+OO 
2.16E-01 
O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR TEEN AGE GROUP: MILK (Page 1 of 2) 
mrem-liter/pCi-yr 

H-3 O.OOE+OO 4.24E-05 4.24E-05 4.24E-05 4.24E-05 4.24E-05 4.24E-05 
C-14 1.62E-03 3.25E-04 3.25E-04 3.25E-04 3.25E-04 3.25E-04 3.25E-04 
Na-24 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
P-32 1.00E-01 6.21E-03 3.88E-03 O.OOE+OO O.OOE+OO O.OOE+OO 8.42E-03 
Cr-51 O.OOE+OO O.OOE+OO 1.37E-06 7.61E-07 3.00E-07 1.96E-06 2.30E-04 
Mn-54 O.OOE+OO 2.35E-03 4.66E-04 O.OOE+OO 7.01E-04 O.OOE+OO 4.82E-03 
Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Fe-55 1.51E-03 1.07E-03 2.50E-04 O.OOE+OO O.OOE+OO 6.79E-04 4.63E-04 
Fe-59 2.28E-03 5.31E-03 2.05E-03 O.OOE+OO O.OOE+OO 1.68E-03 1.26E-02 
Co-58 O.OOE+OO 3.81E-04 8.79E-04 O.OOE+OO O.OOE+OO O.OOE+OO 5.26E-03 
Co-60 O.OOE+OO 1.12E-03 2.53E-03 O.OOE+OO O.OOE+OO O.OOE+OO 1.46E-02 
Nl-63 7.08E-02 5.00E-03 2.40E-03 O.OOE+OO O.OOE+OO O.OOE+OO 7.96E-04 
Nl-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zn-65 2.29E-03 7.95E-03 3.71E-03 O.OOE+OO 5.09E-03 O.OOE+OO 3.37E-03 
Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOEtOO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 1.11 E-02 5.20E-03 O.OOE+OO O.OOE+OO O.OOE+OO 1.64E-03 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.001:::+00 
Sr-89 1.71E-01 O.OOE+OO 4.90E-03 O.OOE+OO O.OOE+OO O.OOE+OO 2.04E-02 
Sr-90 3.32E+OO O.OOE+OO 8.20E-01 O.OOE+OO O.OOE+OO O.OOE+OO 9.32E-02 
Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 7.85E-05 O.OOE+OO 2.11E-06 O.OOE+OO O.OOE+OO O.OOE+OO 3.22E-02 
Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 1.61E-05 5.09E-06 3.50E-06 O.OOE+OO 7.48E-06 O.OOE+OO 1.17E-02 
Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nb-95 3.16E-06 1.75E-06 9.65E-07 O.OOE+OO 1.70E-06 O.OOE+OO 7.50E-03 
Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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Tc-101 
Ru-103 
Ru-105 
Ru-106 

Ag-110m 
Te-125m 
Te-127m 
Te-127 

Te-129m 
. Te-129 
Te-131m 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 

Cs-134 
Cs-136 
Cs-137 
Cs-138 
Ba-139 
Ba-140 
Ba-141 
Ba-142 
La-140 
La-142 
Ce-141 
Ce-143 
Ce-144 
Pr-143 
Pr-144 
Nd-147 
W-187 
Np-239 
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REMP DOSE FACTORS FOR TEEN AGE GROUP: MILK (Page 2 of 2) 
mrem-llter/pCI-yr 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
9.85E-05 O.OOE+OO 4.21E-05 O.OOE+OO 3.47E-04 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.56E-03 O.OOE+OO 1.97E-04 O.OOE+OO 3.01E-03 O.OOE+OO 
8.15E-05 7.72E-05 4.69E-05 O.OOE+OO 1.47E-04 O.OOE+OO 
1.50E-03 5.39E-04 2.00E-04 4.18E-04 O.OOE+OO O.OOE+OO 
3.82E-03 1.35E-03 4.54E-04 9.08E-04 1.55E-02 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
6.26E-03 2.32E-03 9.90E-04 2.02E·03 2.62E·02 O.OOE+OO 
1.72E-05 6.41E-06 4.18E-06 1.23E-05 7.22E-05 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.97E-03 2.76E-03 1.48E-03 8.05E-01 4.75E-03 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
3.34E-02 7.87E-02 3.65E-02 O.OOE+OO 2.50E-02 9.54E-03 
3.09E-03 1.22E-02 8.17E-03 O.OOE+OO 6.62E-03 1.04E-03 
4.48E-02 5.96E-02 2.08E-02 O.OOE+OO 2.03E-02 7.88E-03 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.02E-02 1.25E-06 6.57E-04 O.OOE+OO 4.24E-06 8.40E-06 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
5.10E-06 3.40E-06 3.91E-07 O.OOE+OO 1.60E·06 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O,OOE+OO 
2.77E-04 1.15E-04 1.49E-05 O.OOE+OO 6.85E-05 O.OOE+OO 
4.73E-06 1.89E-06 2.35E-07 O.OOE+OO 1.10E-06 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
3.31E-06 · 3.60E-06 2.15E-07 O.OOE+OO 2.11E-06 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

O.OOE+OO 
8.23E-03 
O.OOE+OO 
7.49E-02 
2.17E-02 
4.41E-03 
9.52E-03. 

· O.OOE+OO 
2.35E-02 
9.40E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
5.45E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
9.7BE-P4 
9.79E-04 
8.48E-04 
O.OOE+OO 
O.OOE+OO 
1.57E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
9.74E-03 
O.OOE+OO 
6.97E-02 
1.56E-02 
O.OOE+OO 
1.30E-02 
O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR TEEN AGE GROUP: LEAFY VEG. SAMPLES (Page 1 of 2) 
mrem-kg/pCi-yr 

H-3 O.OOE+OO 4.45E-06 4.45E-06 4.45E-06 4.45E-06 4.45E-06 

C-14 1.71E-04 3.41E-05 3.41E-05 3.41E-05 3.41E-05 3.41E-05 

Na-24 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
P-32 1.10E-02 6.84E-04 4.28E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Cr-51 O.OOE+OO O.OOE+OO 1.47E-07 . 8.19E-08 3.23E-08 2.11 E-07 

Mn-54 O.OOE+OO 2.47E-04 4.90E-05 O.OOE+OO 7.38E-05 O.OOE+OO 
Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Fe-55 1.59E-04 1.12E-04 2.62E-05 O.OOE+OO O.OOE+OO 7.13E-05 

Fe-59 2.43E-04 5.67E-04 2.19E-04 O.OOE+OO O.OOE+OO 1.79E-04 

Co-58 O.OOE+OO 4.04E-05 9.32E-05 O.OOE+OO O.OOE+OO O.OOE+OO 
Co-60 O.OOE+OO 1.18E-04 2.66E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Ni-63 7.43E-03 5.25E-04 2.52E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zn-65 2.41E-04 8.38E-04 3.91E-04 O.OOE+OO 5.36E-04 O.OOE+OO 
Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 1.21 E-03 5.67E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 O.OOE+OO 5.22E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-90 3.49E-01 O.OOE+OO 8.61 E-02 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 O.OOE+OO O.OOE·i·OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 8.34E-06 O.OOE+OO 2.24E-07 O.OOE+OO O.OOE+OO O.OOE+OO 
Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 1.71E-06 5.40E-07 3.71E-07 O.OOE+OO 7.94E-07 O.OOE+OO 
Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nb-95 3.38E-07 1.88E-07 1.03E-07 O.OOE+OO 1.82E-07 O.OOE+OO 
Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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4.45E-06 

3.41E-05 

O.OOE+OO 
9.28E-04 

2.48E-05 

5.07E-04 

O.OOE+OO 
4.87E-05 

1.34E-03 

5.57E-04 

1.54E-03 

8.36E-05 

O.OOE+OO 
O.OOE+OO 
3.55E-04 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.78E-04 

O.OOE+OO 
O.OOE+OO 
2.17E-03 

9.79E-03 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.42E-03 

O.OOE+OO 
O.OOE+OO 
1.25E-03 

O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR TEEN AGE GROUP: LEAFY VEG. SAMPLES (Page 2 of 2) 
mrem·kg/pCi-yr 

Tc-101 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-103 1.05E-05 O.OOE+OO 4.50E-06 O.OOE+OO 3.71E-05 O.OOE+OO 
Ru-105 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 1.64E-04 O.OOE+OO 2.07E-05 O.OOE+OO 3.17E-04 O.OOE+OO 

Ag-110m 8.59E-06 8.13E-06 4.94E-06 O.OOE+OO 1.55E-05 O.OOE+OO 
Te-125m 1.59E-04 5.73E-05 2.12E-05 4.44E-05 O.OOE+OO O.OOE+OO 
Te-127m 4.04E-04 1.43E-04 4.80E-05 9.60E-05 1.64E-03 O.OOE+OO 
Te-127 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Te-129m 6.71E-04 2.49E·04 1.06E-04 2.16E-04 2.81E-03 O.OOE+OO 
Te-129 1.84E-06 6.87E-07 4.4BE-07 1.32E-06 7.73E-06 O.OOE+OO 

Te-131m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-131 2.25E-04 3.16E-04 1.70E-04 9.21 E-02 5.43E-04 O.OOE+OO 
1-132 O.OOE·~OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 3.51E·03 8.27E-03 3.84E-03 O.OOE+OO 2.63E-03 1.00E-03 
Cs-136 3.42E·04 1.35E-03 9.04E-04 O.OOE+OO 7.33E-04 1.16E-04 
Cs-137 6.26E-03 2.18E-03 O.OOE+OO 2.13E-03 8.27E-04 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 1.13E-03 1.38E-07 7.28E-05 O.OOE+OO 4.69E-07 9.31E-07 
Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 5.47E-07 3.65E-07 4.19E-08 O.OOE+OO 1.72E-07 O.OOE+OO 
Ce-143 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-144 2.92E-05 1.21 E-05 1.57E-06 O.OOE+OO 7.21E-06 O.OOE+OO 
Pr-143 5.23E-07 2.09E-07 2.60E-08 O.OOE+OO 1.21E-07 O.OOE+OO 
Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nd-147 3.70E-07 4.02E-07 2.41 E-08 O.OOE+OO 2.36E-07 O.OOE+OO 
W-187 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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O.OOE+OO 
8.79E-04 
O.OOE+OO 
7.88E-03 
2.28E-03 
4.69E-04 
1.01E-03 
O.OOE+OO 
2.52E-03 
1.01E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
6.24E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

1.08E-04 
8.90E-05 
O.OOE+OO 
O.OOE+OO 
1.74E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.04E-03 
O.OOE+OO 
7.33E-03 
1.72E-03 
O.OOE+OO 
1.45E-03 
O.OOE+OO 
O.OOE+OO 
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H-3 
C-14 
Na-24 
P-32 
Cr-51 
Mn-54 
Mn-56 
Fe-55 
Fe-59 
Co-58 
Co-60 
Ni-63 
Ni-65 
Cu-64 
Zn-65 
Zn-69 
Br-83 
Br-84 
Br-85 
Rb-86 
Rb-88 
Rb-89 
Sr-89 

Sr-91 
Sr-92 
Y-90 

Y-91m 
Y-91 
Y-92 
Y-93 
Zr-95 
Zr-97 
Nb-95 
Mo-99 

Tc-99m 
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REMP DOSE FACTORS FOR TEEN AGE GROUP: FRUIT SAMPLES (Page 1 of 2) 
mrem-kgfpCi-yr 

O.OOE+OO 6.62E·05 6.62E-05 6.62E·05 6.62E-05 6.62E-05 
2.56E-03 5.12E-04 5.12E-04 5.12E-04 5.12E·04 5.12E-04 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
9.47E-03 5.87E-04 3.67E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 5.05E-07 2.81E-07 1.11E-07 7.22E-07 
O.OOE+OO 3.25E-03 6.45E-04 O.OOE+OO 9.71E-04 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
2.28E-03 1.62E-03 3.77E-04 O.OOE+OO O.OOE+OO 1.03E-03 
1.46E-03 3.40E-03 1.31E-03 O.OOE+OO O.OOE+OO 1.07E-03 
O.OOE+OO 3.40E·04 7.84E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 1.73E-03 3.90E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
1.11 E-01 7.87E-03 3.78E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
3.06E-03 1.06E-02 4.96E-03 O.OOE+OO 6.80E-03 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 2.02E-03 9.50E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.22E-01 O.OOE+OO 3.49E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
5.21E+OO O.OOE+OO 1.29E+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
6.22E-05 O.OOE+OO 1.67E-06 O.OOE+OO O.OOE+OO. O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.36E-05 4.28E-06 2.94E·06 O.OOE+OO 6.28E-06 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.58E-06 8.77E-07 4.83E-07 O.OOE+OO 8.50E-07 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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6.62E-05 
5.12E-04 
O.OOE+OO 
7.96E-04 
8.49E-05 
6.67E-03 
O.OOE+OO 
7.01E-04 
8.04E-03 
4.69E-03 
2.26E-02 
1.25E-03 
O.OOE+OO 
O.OOE+OO 
4.50E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.99E-04 
O.OOE+OO 
O.OOE+OO 
1.45E-02 
1.46E-01 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.55E-02 
O.OOE+OO 
O.OOE+OO 
9.87E-03 
O.OOE-1-00 
3.75E-03 
O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR TEEN AGE GROUP: FRUIT SAMPLES (Page 2 of 2) 
mrem-kg/pCi-yr 

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG 
Tc-101 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-103 5.58E-05 O.OOE+OO 2.39E-05 O.OOE+OO 1.97E-04 O.OOE+OO 
Ru-105 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 2.21E-03 O.OOE+OO 2.78E-04 O.OOE+OO 4.25E-03 O.OOE+OO 

Ag-110m 1.09E-04 1.03E-04 6.29E-05 O.OOE+OO 1.97E-04 O.OOE+OO 
Te-125m 1.18E-03 4.24E-04 1.57E-04 3.29E-04 O.OOE+OO O.OOE+OO 
Te-127m 4.16E-03 1.48E-03 4.95E-04 9.89E-04 1.69E-02 O.OOE+OO 
Te-127 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Te-129m 2.98E-03 1.11 E-03 4.71E-04 9.61E-04 1.25E-02 O.OOE+OO 
Te-129 8.19E-06 3.05E-06 1.99E-06 5.85E-06 3.44E-05 O.OOE+OO 

Te-131m O.OOE+OO O.OOE+OO O.OOE+.OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-131 2.09E-05 2.93E-05 1.57E-05 8.54E-03 5.04E-05 O.OOE+OO 
1-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
l-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 4.99E-02 1.17E-01 5.45E-02 O.OOE+OO · 3.73E-02 1.42E-02 
Cs-136 2.30E-04 9.03E-04 6.07E-04 O.OOE+OO 4.92E-04 7.75E-05 
Cs-137 7.03E-02 9.35E-02 3.26E-02 O.OOE+OO 3.18E-02 1.24E-02 
Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 6.92E-04 8.48E-08 4.46E-05 O.OOE+OO 2.88E-07 5.71E-07 
Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
sa-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 O,OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 2.33E-06 1.56E-06 1.79E-07 O.OOE+OO 7.32E-07 . O.OOE+OO 
Ce-143 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-144 3.79E-04 1.57E-04 2.04E-05 O.OOE+OO 9.36E-05 O.OOE+OO 
Pr-143 3.84E-07 1.53E-07 1.91E-08 O.OOE+OO 8.92E-08 O.OOE+OO 
Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nd-147 1.34E-07 1.46E-07 8.72E-09 O.OOE+OO 8.55E-08 O.OOE+OO 
W-187 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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GI-LLI 
O.OOE+OO 
4.66E-03 
O.OOE+OO 
1.06E-01 
2.91E-02 
3.48E-03 
1.04E-02 
O.OOE+OO 
1.12E-02 
4.48E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
5.79E-06 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.46E-03 
7.27E-05 
1.33E-03 
O.OOE+OO 
O.OOE+OO 
1.07E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.45E-03 
O.OOE+OO 
9.52E-02 
1.26E-03 
O.OOE+OO 
5.25E-04 
O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR TEEN AGE GROUP: MEAT SAMPLES (Page 1 of 2) 
mrem-kg/pCI-yr 

H-3 O.OOE+OO 6.87E-06 6.87E-06 6.87E-06 6.87E-06 6.87E-06 
C-14 2.64E-04 5.28E-05 5.28E-05 5.28E-05 5.28E-05 5.28E-05 
Na-24 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
P-32 6.80E-03 4.21E-04 2.64E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Cr-51 O.OOE+OO O.OOE+OO 1.42E-07 7.88E-08 3.11E-08 2.03E-07 
Mn-54 O.OOE+OO 3.67E-04 7.28E-05 O.OOE+OO 1.09E-04 O.OOE+OO 
Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Fe-55 2.42E-04 1.72E-04 4.01E-05 O.OOE+OO 1.09E-04 
Fe-59 2.80E-04 6.53E-04 2.52E-04 O.OOE+OO O.OOE+OO 2.06E-04 
Co-58 O.OOE+OO 5.19E-05 1.20E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Co-60 O.OOE+OO 1.81E-04 4.08E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Ni-63 1.15E-02 8.12E-04 3.90E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Ni-65 . O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O~OOE+OO 

Zn-65 3.54E-04 1.23E-03 5.73E-04 O.OOE+OO 7.86E-04 O.OOE+OO 
Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 9.21E-04 4.33E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 2.17E-02 O.OOE+OO 6.23E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-90 5.39E-01 O.OOE+OO 1.33E-01 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 1.03E-05 O.OOE+OO 2.76E-07 O.OOE+OO O.OOE+OO O.OOE+OO 
Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 2.16E-06 6.80E-07 4.68E-07 O.OOE+OO 1.00E-06 O.OOE+OO 
Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

3.60E-07 2.00E-07 1.10E-07 O.OOE+OO 1.93E-07 O.OOE+OO 
Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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6.87E-06 
5.28E-05 
O.OOE+OO 
5.72E-04 
2.38E-05 
7.52E-04 
O.OOE+OO 
7.43E-05 
1.54E-03 
7.16E-04 
2.36E-03 
1.29E-04 
O.OOE+OO 
O.OOE+OO 
5.20E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.36E-04 
O.OOE+OO 
O.OOE+OO 
2.59E-03 
1.51E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.23E-03 
O.OOE+OO 
O.OOE+OO 
1.57E-03 
O.OOE+OO 
8.54E-04 
O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR TEEN AGE GROUP: MEAT SAMPLES (Page 2 of 2) 
mrem-kg/pGI-yr 

Tc-101 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-103 1.17E-05 O.OOE+OO 4.98E-06 O.OOE+OO 4.11E-05 O.OOE+OO 
Ru-105 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 2.45E-04 O.OOE+OO 3.09E-05 O.OOE+OO 4.73E-04 O.OOE+OO 

Ag-110m 1.26E-05 1.19E-05 7.26E-06 O.OOE+OO 2.28E-05 O.OOE+OO 
Te-125m 1.96E-04 7.06E-05 2.62E-05 5.48E-05 O.OOE+OO O.OOE+OO 
Te-127m 5.53E-04 1.96E·04 6.58E-05 2.24E-03 O.OOE+OO 
Te-127 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Te-129m i.01E-04 2.60E-04 1.11 E-04 2.26E-04 2.93E-03 O.OOE+OO 
Te-129 1.93E-06 7.19E-07 4.69E-07 1.38E-06 8.09E-06 O.OOE+OO 

Te-131m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-131 6.78E-05 9.49E-05 5.10E-05 2.77E-02 1.63E-04 O.OOE+OO 
1-132 O.OOE+OO O.OOE+OO O.OOE·~OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 5.34E-03 1.26E-02 5.83E-03 O.OOE+OO 3.99E-03 1.53E-03 
Cs-136 1.95E-04 7.66E-04 5.15E-04 O.OOE+OO 4.17E-04 6.57E-05 
Cs-137 7.27E-03 9.67E-03 3.37E-03 O.OOE+OO 3.29E-03 1.28E-03 
Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 6.24E-04 7.65E-08 4.02E-05 O.OOE+OO 2.59E-07 5.14E-07 
Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO Q.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 5.64E-07 3.77E-07 4.33E-08 O.OOE+OO 1.77E-07 O.OOE+OO 
Ce-143 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-144 4.31E-05 1.78E-05 2.32E-06 O.OOE+OO 1.06E-05 O.OOE+OO 
Pr-143 3.06E-07 1.22E-07 1.52E-08 O.OOE+OO 7.11E-08 O.OOE+OO 
Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

1.73E-07 1.88E-07 1.12E-08 O.OOE+OO 1.10E-07 O.OOE+OO 
W-187 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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O.OOE+OO 
9.73E-04 
O.OOE+OO 
1.18E-02 
3.35E-03 
5.78E-04 
1.38E-03 
O.OOE+OO 
2.63E-03 
1.05E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.88E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.56E-04 
6.17E-05 
1.38E-04 
O.OOE+OO 
O.OOE+OO 
9.63E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.08E-03 
O.OOE+OO 
1.08E-02 
1.01E-03 
O.OOE+OO 
6.77E-04 
O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR TEEN AGE GROUP: FISH SAMPLES (Page 1 of 2} 
mrem-kg/pCl-yr 

,_;~·Nucuoe aoNF;_.;:, :·:.::.-~i~gRi:< '.,:.;:r,_~9P.x~:;~~ ~':~ta:x:B2t~&~;, *i:BIOJI~]!;i1lt.lE:~if~1J:~:9~t;;i'~ ~lt~9Jlliifi~;~ 
H-3 O.OOE+OO 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 
C-14 6.50E-05 1.30E-05 1.30E-05 1.30E-05 1.30E-05 1.30E-05 1.30E-05 
Na-24 1.21 E-05 1.21E-05 1.21 E-05 1.21 E-05 1.21 E-05 1.21 E-05 1.21 E-05 
P-32 4.21E-03 2.61E-04 1.63E-04 O.OOE+OO O.OOE+OO O.OOE+OO 3.54E-04 
Cr-51 O.OOE+OO O.OOE+OO 5.62E-08 3.12E-08 1.23E·08 8.02E-08 9.44E-06 
Mn-54 O.OOE+OO 9.42E-05 1.87E-05 O.OOE+OO 2.81 E-05 O.OOE+OO 1.93E-04 
Mn-56 O.OOE+OO 3.99E-09 7.09E-10 O.OOE+OO 5.05E-09 O.OOE+OO 2.63E-07 
Fe-55 6.04E-05 4.28E-05 9.99E-06 O.OOE+OO O.OOE+OO 2.72E-05 1.85E-05 
Fe-59 9.25E-05 2.16E-04 8.33E-05 O.OOE+OO O.OOE+OO 6.81E-05 5.10E-04 
Co-58 O.OOE+OO 1.54E-05 3.55E-05 O.OOE+OO O.OOE+OO O.OOE+OO 2.12E-04 
Co-60 O.OOE+OO 4.49E-05 1.01E-04 O.OOE+OO O.OOE+OO O.OOE+OO 5.85E-04 
Ni-63 2.83E-03 2.00E-04 9.60E-05 O.OOE+OO O.OOE+OO O.OOE+OO 3.18E-05 
Ni-65 1.63E-08 2.08E-09 9.48E-10 O.OOE+OO O.OOE+OO O.OOE+OO 1.13E-07 
Cu-64 O.OOE+OO 4.97E-07 2.34E-07 O.OOE+OO 1.26E-06 O.OOE+OO 3.85E-05 
zn-65 9.19E-05 3.19E-04 1.49E-04 O.OOE+OO 2.04E-04 O.OOE+OO 1.35E-04 
Zn-69 3.90E-15 7.42E-15 5.19E-16 O.OOE+OO 4.85E-15 O.OOE+OO 1.37E-14 
Br-83 O.OOE+OO O.OOE+OO 8.71E-10 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO 2.87E-20 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 4.59E-04 2.16E-04 O.OOE+OO O.OOE+OO O.OOE+OO 6.80E-05 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO. O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 6.94E-03 O.OOE+OO 1.99E-04 O.OOE+OO O.OOE+OO O.OOE+OO 8.27E-04 
Sr-90 1.33E-01 O.OOE+OO 3.28E-02 O.OOE+OO O.OOE+OO O.OOE+OO 3.73E-03 
Sr-91 2.24E-05 O.OOE+OO 8.92E-07 O.OOE+OO O.OOE+OO O.OOE+OO 1.02E-04 
Sr-92 1.05E-07 O.OOE+OO 4.49E-09 O.OOE+OO O.OOE+OO O.OOE+OO 2.68E+04 
Y-90 1.69E-07 O.OOE+OO 4.55E-09 O.OOE+OO O.OOE+OO O.OOE+OO 1.39E-03 

Y-91m 4.09E-18 O.OOE+OO 1.56E-19 O.OOE+OO O.OOE+OO O.OOE+OO 1.93E-16 
Y-91 3.18E-06 O.OOE+OO 8.52E-08 O.OOE+OO O.OOE+OO O.OOE+OO 1.30E-03 
Y-92 1.76E-10 O.OOE+OO 5.10E-12 O.OOE+OO O.OQE+OO O.OOE+OO 4.83E-06 
Y-93 1.18E-08 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 3.61E-04 
Zr-95 6.52E-07 2.06E-07 1.41E-07 O.OOE+OO 3.02E-07 O.OOE+OO 4.75E-04 
Zr-97 1.42E-08 2.80E-09 1.29E-09 O.OOE+OO 4.25E-09 O.OOE+OO 7.59E-04 
Nb-95 1.29E-07 7.15E-08 3.94E-08 O.OOE+OO 6.93E-08 O.OOE+OO 3.06E-04 
Mo-99 O.OOE+OO 7.50E-05 1.43E-05 O.OOE+OO 1.72E-04 O.OOE+OO 1.34E-04 

Tc-99m 3.35E-10 9.35E-10 1.21E-08 O.OOE+OO 1.39E-08 5.19E-10 6.14E-07 
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Tc-101 
Ru-103 
Ru-105 
Ru-106 

Ag-110m 
Te-125m 
Te-127m 
Te-127 

Te-129m 
Te-129 

Te-131m 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 

Cs-134 
Cs-136 
Cs-137 
Cs-138 
Ba-139 
Ba-140 
Ba-141 
Ba-142 
La-140 
La-142 
Ce-141 
Ce-143 
Ce-144 
Pr-143 
Pr-144 
Nd-147 
W-187 
Np-239 
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REMP DOSE FACTORS FOR TEEN AGE GROUP: FISH SAMPLES (Page 2 of 2) 
mrem-kg/pCi-yr 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
4.01E-06 O.OOE+OO 1.71E-06 O.OOE+OO 1.41 E-05 O.OOE+OO 
8.23E-09 O.OOE+OO 3.19E-09 O.OOE+OO 1.04E-07 O.OOE+OO 
6.26E-05 O.OOE+OO 7.89E-06 O.OOE+OO 1.21E-04 O.OOE+OO 
3.27E-06 3.10E-06 1.88E-06 O.OOE+OO 5.90E-06 O.OOE+OO 
6.06E-05 2.18E-05 8.09E-06 1.69E-05 O.OOE+OO O.OOE+OO 
1.54E-04 5.45E-05 1.83E-05 3.66E-05 6.23E-04 O.OOE+OO 
4.27E-07 1.51E-07 9.18E-08 2.94E-07 1.73E-06 O.OOE+OO 
2.55E-04 9.48E-05 4.04E-05 8.24E-05 1.07E-03 O.OOE+OO 
7.02E-07 2.62E-07 1.71E-07 5.02E-07 2.95E-06 O.OOE+OO 
2.24E-05 1.08E-05 8.97E-06 1.62E-05 1.12E-04 O.OOE+OO 
2.21E-24 O.OOE+OO O.OOE+OO 1.71E-24 9.68E-24 O.OOE+OO 
4.51E-05 2.86E-05 2.69E-05 3.01E-05 2.74E-04 O.OOE+OO 
4.29E-06 1.24E-05 4.96E-06 1.01E-03 1.91 E-05 O.OOE+OO 
8.59E-05 1.20E-04 6.46E-05 3.51E-02 2.07E-04 O.OOE+OO 
3.23E-09 8.44E-09 3.03E-09 2.84E-07 1.33E-08 O.OOE+OO 
1.45E-05 2.45E-05 7.48E-06 3.42E-03 4.30E-05 O.OOE+OO 
1.39E-14 1.33E-14 6.15E-13 5.82E-14 O.OOE+OO 
7.88E-07 2.03E-06 7.52E-07 1.30E-04 3.20E-06 O.OOE+OO 
1.34E-03 3.15E-03 1.46E-03 O.OOE+OO 1.00E-03 3.82E-04 
1.30E-04 5.13E-04 3.45E-04 O.OOE+OO 2.79E-04 4.40E-05 

2.38E-03 8.30E-04 O.OOE+OO 8.11E-04 3.15E-04 
4.56E-20 8.75E-20 4.37E-20 O.OOE+OO 6.46E-20 7.52E-21 
1.38E-11 9.74E-15 4.03E-13 O.OOE+OO 9.18E-15 6.71E-15 
4.30E-04 5.27E-08 2.77E-05 O.OOE+OO 1.79E-07 3.55E-07 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE·~OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
3.68E-08 1.81 E-08 4.81E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
8.36E-14 3.71E-14 9.25E-15 O.OOE+OO O.OOE+OO O.OOE+OO 
2.08E-07 1.39E-07 1.60E-08 O.OOE+OO 6.55E-08 O.OOE+OO 
2.27E-08 1.65E-05 1.85E-09 O.OOE+OO 7.41 E-09 O.OOE+OO 
1.11 E-05 4.60E-06 5.97E-07 O.OOE+OO 2.75E-06 O.OOE+OO 
1.99E-07 7.95E-08 9.91E-09 O.OOE+OO 4.62E-08 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.41E-07 1.53E-07 9.18E-09 O.OOE+OO 9.00E-08 O.OOE+OO 
1.16E-06 9.47E-07 3.32E-07 O.OOE+OO O.OOE+OO O.OOE+OO 
2.10E-08 1.98E-09 1.10E-09 O.OOE+OO 6.21E-09 O.OOE+OO 

O.OOE+OO 
3.35E-04 
6.64E-06 
3.00E-03 
8.70E-04 
1.79E-04 
3.83E-04 
3.29E-05 
9.59E-04 
3.84E-06 
8.63E-04 
O.OOE+OO 
9.05E-04 
9.54E-06 
2.38E-05 
3.68E-09 
1.86E-05 
4.86E-16 
2.25E-06 
3.92E-05 
4.13E-05 
3.39E-05 
3.97E-23 
1.23E-10 
6.64E-04 
O.OOE+OO 
O.OOE+OO 
1.04E-03 
1.13E-09 
3.98E-04 
4.97E-04 
2.79E-03 

O.OOE+OO 
5.53E-04 
2.56E-04 
3.18E-04 
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REMP DOSE FACTORS FOR TEEN AGE GROUP: DRINKING WATER (Page 1 of 2) 
mrem -liter/pCi-yr 

H-3 O.OOE+OO 5.41E-05 5.41E-05 5.41E-05 5.41E-05 5.41 E-05 5.41 E-05 
C-14 2.07E-03 4.14E-04 4.14E-04 4.14E-04 4.14E-04 4.14E-04 4.14E-04 
Na-24 6.74E-04 6.74E-04 6.74E-04 6.74E-04 6.74E-04 6.74E-04 6.74E-04 
P·32 1.37E-01 8.51E-03 5.33E-03 O.OOE+OO O.OOE+OO O.OOE+OO 1 .15E-02 
Cr-51 O.OOE+OO O.OOE+OO 1.81 E-06 1.01E·06 3.97E-07 2.59E-06 3.05E-04 
Mn-54 O.OOE+OO 3.01E-03 5.96E-04 O.OOE+OO 8.97E-04 O.OOE+OO 6.16E·03 
Mn-56 O.OOE+OO 3.20E-06 5.69E-07 O.OOE+OO 4.05E-06 O.OOE+OO . 2.11E-04 
Fe· 55 1 .93E-03 3.19E-04 O.OOE+OO O.OOE+OO 8.67E-04 5.91E-04 
Fe-59 2.97E-03 6.93E-03 2.68E-03 O.OOE+OO O.OOE+OO 2.19E-03 1.64E-02 
Co-58 O.OOE+OO 4.93E-04 1.14E-03 O.OOE+OO O.OOE+OO O.OOE+OO 6.80E-03 
Co-60 O.OOE+OO 1.43E-03 3.23E-03 O.OOE+OO O.OOE+OO O.OOE+OO 1.87E-02 
Ni-63 9.03E-02 6.37E-03 3.06E-03 O.OOE+OO O.OOE+OO O.OOE+OO 1.01E-03 
Ni-65 1.41 E-05 1.80E-06 8.20E-07 O.OOE+OO O.OOE+OO O.OOE+OO 9.76E-05 
Cu-64 O.OOE+OO 3.05E-05 1.43E-05 O.OOE+OO 7.71E-05 O.OOE+OO 2.36E·03 
Zn-65 2.93E·03 1.02E-02 4.75E-03 O.OOE+OO 6.52E-03 O.OOE+OO 4.31E·03 
Zn-69 9.65E-10 1.84E-09 1.29E-10 O.OOE+OO 1.20E-09 O.OOE+OO 3.39E-09 
Br-83 O.OOE+OO O.OOE+OO 9.02E-07 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO 5.81 E-12 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 1.49E-02 7.01E-03 O.OOE+OO O.OOE+OO O.OOE+OO 2.21E-03 
Rb-88 O.OOE+OO 3.06E-17 O.OOE+OO O.OOE+OO O.OOE+OO 2.62E-24 
Rb-89 O.OOE+OO 2.74E-19 1.94E-19 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 2.23E-01 O.OOE+OO 6.38E-03 O.OOE+OO O.OOE+OO O.OOE+OO 2.65E-02 
sr-90 4.23E+OO O.OOE+OO 1.05E+OO O.OOE+OO O.OOE+OO O.OOE+OO 1.19E-01 
Sr-91 1.71E-03 O.OOE+OO 6.82E-05 O.OOE+OO O.OOE+OO O.OOE+OO 7.78E-03 
Sr-92 7.23E-05 O.OOE+OO 3.08E-06 O.OOE+OO O.OOE+OO O.OOE+OO 1.84E-03 
Y-90 6.14E-06 O.OOE+OO 1.65E-07 O.OOE+OO O.OOE+OO O.OOE+OO 5.06E-02 

Y·91m 2.93E-12 O.OOE+OO 1.12E-13 O.OOE+OO O.OOE+OO O.OOE+OO 1.38E-10 
Y·91 1.02E-04 O.OOE+OO 2.73E·06 O.OOE+OO O.OOE+OO O.OOE+OO 4.18E-02 
Y-92 5.89E-08 O.OOE+OO 1.70E·09 O.OOE+OO O.OOE+OO O.OOE+OO 1.62E-03 
Y-93 8.57E-07 O.OOE+OO 2.35E-08 O.OOE+OO O.OOE+OO O.OOE+OO 2.62E-02 
Zr-95 2.09E-05 6.59E-06 4.53E-06 O.OOE+OO 9.69E-06 O.OOE+OO 1.52E-02 
Zr-97 7.39E-07 1.46E-07 6.73E-08 O.OOE+OO 2.22E-07 O.OOE+OO 3.96E-02 
Nb-95 4.15E-06 2.30E-06 1.27E·06 O.OOE+OO 2.23E-06 O.OOE+OO 9.85E-03 
Mo-99 O.OOE+OO 2.71E-03 5.17E·04 O.OOE+OO 6.20E-03 O.OOE+OO 4.86E-03 

Tc-99m 4.25E-08 1.19E-07 1.54E-06 O.OOE+OO 1.77E-06 6.58E-08 7.79E-05 
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REMP DOSE FACTORS FOR TEEN AGE GROUP: DRINKING WATER (Page 2 of 2) 
mrem-liter/pCi-yr 

Tc-101 1.07E-22 1.53E-22 1.50E-21 O.OOE+OO 2.76E-21 9.30E-23 
Ru-103 1.29E-04 O.OOE+OO 5.51E-05 O.OOE·~OO 4.54E-04 O.OOE+OO 
Ru-105 1.71E-06 O.OOE+OO 6.63E-07 O.OOE+OO 2.15E-05 O.OOE+OO 
Ru-106 2.00E-03 O.OOE·~OO 2.52E-04 O.OOE+OO 3.85E-03 O.OOE+OO 

Ag-110m 1.04E-04 9.88E-05 6.01E-05 O.OOE+OO 1.88E-04 O.OOE+OO 
Te-125m 1.94E-03 7.00E-04 2.60E-04 5.42E-04 O.OOE+OO O.OOE+OO 
Te-127m 4.92E-03 1.74E-03 5.85E-04 1.17E-03 1.99E-02 O.OOE+OO 
Te-127 3.31E-05 1.17E-05 7.12E-06 2.28E-05 1.34E-04 O.OOE+OO 

Te-129m 8.23E-03 3.05E-03 1.30E-03 2.66E-03 3.44E-02 O.OOE+OO 
Te-129 2.26E-05 8.43E-06 5.50E-06 1.62E-05 9.49E-05 O.OOE+OO 

Te-131m 9.43E-04 4.52E-04 3.77E-04 6.80E-04 4.72E-03 O.OOE+OO 
Te-131 3.17E-14 1.31E-14 9.90E-15 2.44E-14 1.39E-13 O.OOE+OO 
Te-132 1.60E·03 1.01E-03 9.54E-04 1.07E-03 9.72E-03 O.OOE+OO 
1-130 2.68E-04 7.75E-04 3.10E-04 6.32E-02 1.19E-03 O.OOE+OO 
1-131 2.86E-03 4.00E-03 2.15E-03 1.17E+OO 6.89E-03 O.OOE+OO 
1-132 3.82E-06 1.00E-05 3.59E-06 3.37E-04 1.58E-05 O.OOE+OO 
1-133 6.87E-04 1.17E-03 3.56E-04 1.63E-01 2.04E-03 O.OOE+OO 
1-134 5.75E-09 1.52E-08 5.47E-09 2.54E-07 2.40E-08 O.OOE+OO 
1-135 8.84E-05 2.27E-04 8.43E-05 1.46E-02 3.59E-04 O.OOE+OO 

Cs-134 4.27E-02 i.OOE-01 4.66E-02 O.OOE+OO 3.19E-02 1.22E-02 
Cs-136 4.27E-03 1.68E-02 1.13E-02 O.OOE+OO 9.14E-03 1.44E-03 
Cs-137 5.71E-02 7.60E-02 2.65E-02 O.OOE+OO 2.59E-02 1.00E-02 
Cs-138 7.58E-12 1.46E-11 7.28E-12 O.OOE+OO 1.07E-11 1.25E-12 
Ba-139 1.77E-07 1.24E-10 5.15E-09 O.OOE+OO 1.17E-10 8.57E-11 
Ba-140 1.41E·02 1.73E-06 9.08E-04 O.OOE+OO 5.86E-06 1.16E-05 
Ba-141 4.95E-17 1.65E-18 O.OOE+OO 3.43E-20 2.53E-20 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 1.44E-06 7.09E-07 1.89E-07 O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 4.93E-10 2.19E-10 5.46E-11 O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 6.71E-06 4.48E-06 5.15E-07 O.OOE+OO 2.11 E-06 O.OOE+OO 
Ce-143 9.31E-07 6.78E-04 7.57E-08 O.OOE+OO 3.04E-07 O.OOE+OO 
Ce-144 3.55E-04 1.47E-04 1.91E-05 O.OOE+OO 8.76E-05 O.OOE+OO 
Pr-143 6.51E-06 2.60E-06 3.24E-07 O.OOE+OO 1.51E-06 O.OOE+OO 
Pr-144 6.66E-21 2.72E-21 3.37E-22 O.OOE+OO 1.56E-21 O.OOE+OO 
Nd-147 4.64E-06 5.04E-06 3.02E-07 O.OOE+OO 2.96E-06 O.OOE+OO 
W-187 5.25E-05 4.28E-05 1.50E-05 O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 7.75E-07 7.31E-08 4.06E-08 O.OOE+OO 2.29E-07 O.OOE+OO 
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O.OOE+OO 
1.08E-02 
1.38E-03 

2.78E-02 
5.73E-03 
1.23E-02 
2.56E-03 
3.09E-02 
1.24E-04 
3.63E-02 
2.60E-15 
3.21E-02 
5.96E-04 
7.91E-04 
4.36E-06 
8.82E-04 
2.01E-10 
2.52E-04 
1.25E-03 
1.35E-03 
1.08E-03 
6.60E-15 
1.58E-06 
2.17E-02 
1.06E-22 

O.OOE+OO 
4.07E-02 
6.67E-06 
1.28E-02 
2.04E-02 
8.91E-02 

. 2.14E-02 
7.34E-24 
1.82E-02 
1.16E-02 
1.18E-02 
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iffN!J.¢'lfol~\tf I;it~;:~QN~1if~ ~!ii.Q€J3X~\T >->r.:aoov rHvRolo · · ··~r:mtf~'(;x!~:.~= ~~r2C@:~:~:i.DF :), -::c;;i~L.L._i, ~_;;-:;: 
H-3 O.OOE+OO 1.28E-03 1.28E-03 1.28E-03 1.28E-03 1.28E-03 1.28E-03 

C-14 2.60E-02 4.87E-03 4.87E-03 4.87E-03 4.87E-03 4.87E-03 4.87E-03 
Na-24 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
P-32 1.73E+01 1.00E·t·OO 6.55E-01 O.OOE+OO O.OOE+OO O.OOE+OO 8.49E-01 
Cr-51 O.OOE+OO O.OOE+OO 4.23E-04 2.35E-04 9.62E-05 6.56E-02 9.39E-03 
Mn-54 O.OOE+OO 5.66E-02 9.29E-03 O.OOE+OO 1.41E-02 2.20E+OO 7.39E-02 
Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Fe-55 3.45E-02 2.46E-02 5.72E-03 O.OOE+OO O.OOE+OO 1.28E-01 6.60E-03 
Fe-59 3.23E-02 7.51E-02 2.91E-02 O.OOE+OO O.OOE+OO 3.10E+OO 3.62E-01 
Co-58 O.OOE+OO 3.24E-03 4.34E-03 O.OOE+OO O.OOE+OO 2.10E+OO 1.49E-01 
Co-60 O.OOE+OO 1.54E-02 2.02E-02 O.OOE+OO O.OOE+OO 8.86E+OO 2.63E-01 
Nl-63 5.81 E-01 4.35E-02 1.98E-02 O.OOE+OO O.OOE+OO 3.07E-01 1.42E-02 
Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zn-65 4.39E-02 1.52E-01 7.10E-02 O.OOE+OO 9.83E-02 1.41 E+OO 5.31E-02 
Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO' 
Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 1.04E+OO 4.57E-01 O.OOE+OO O.OOE+OO O.OOE+OO 9.63E-02 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 8.12E-01 O.OOE+OO 2.33E-02 O.OOE+OO O.OOE+OO 4.52E+OO 
Sr-90 1.08E+02 O.OOE+OO 6.70E+OO O.OOE+OO O.OOE+OO 1.65E+o1 7.67E-01 
Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 1.13E+OO O.OOE+OO 3.04E-02 O.OOE+OO O.OOE+OO 5.04E+OO 7.02E-01 
Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 2.39E-01 7.51E-02 5.17E-02 O.OOE+OO 1.10E-01 4.41E+OO 2.44E-01 
Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nb-95 4.57E-02 2.54E-02 1.40E-02 O.OOE+OO 2.46E-02 1.85E+OO 2.39E-01 
Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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Tc-101 O.OOE+OO O.OOE+OO O.OOE-1-00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-103 4.70E-03 O.OOE+OO 2.00E-03 O.OOE+OO 1.66E-02 1.75E+OO 2.43E-01 
Ru-105 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 1.07E-01 O.OOE+OO 1.35E-02 O.OOE+OO 2.07E-01 1.75E+01 1.05E+OO 

Ag-110m 1.57E-02 1.49E-02 9.07E-03 O.OOE+OO 2.84E·02 7.66E+OO 3.10E-01 
Te-125m 8.42E-03 3.86E-03 1.15E-03 2.42E-03 O.OOE+OO 9.25E-01 1.29E-01 
Te-127m 2.41E-02 1.09E-02 2.92E-03 5.86E-03 8.74E-02 2.21E+OO 2.13E-01 
Te-127 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Te-129m 3.57E-02 1.69E-02 5.76E-03 1.17E-02 1.33E·01 5.06E+OO 1.04E+OO 
Te-129 1.82E-07 8.65E-08 4.51E-08 1.33E-07 6.81E-07 8.45E-03 4.14E-03 

Te-131m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

1.81E+OO 2.51E+OO 1.35E+OO 7.48E+02 4.29E+OO O.OOE+OO 3.31E-01 
1-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 5.24E-01 1.18E+OO 5.72E-01 O.OOE+OO 3.91E-01 1.53E-01 1.02E-02 
Cs-136 5.70E-01 2.14E+OO 1.51E+OO O.OOE+OO 1.22E+OO 1.96E-01 1.20E-01 
Cs-137 6.72E·01 8.50E-01 3.12E-01 O.OOE+OO 3.05E-01 1.21 E-01 8.50E-03 
Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 6.49E-01 7.95E-04 4.17E-02 O.OOE+OO 2.70E-04 2.41E+01 2.71E+OO 
Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 7.51E-02 5.02E-02 5.74E-03 O.OOE+OO 2.35E-02 1.62E+OO 3.34E·01 
Ce-143 O.OOE+OO O.OOE+OO O.OOE+OO , O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-144 5.46E+OO 2.26E+OO 2.93E-01 O.OOE+OO 1.35E+OO 1.49E+01 9.66E-01 
Pr-143 1.38E-01 5.47E·02 6.82E-03 O.OOE+OO 3.18E-02 4.98E+OO 2.20E+OO 
Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nd-147 1.40E-01 1.53E-01 9.14E-03 O.OOE+OO 8.95E-02 6.63E+OO 3.25E+OO 
W-187 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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NUCLIDE 

H-3 O.OOE+OO 1.27E-03 1.27E-03 1.27E-03 1.27E-03 1.27E-03 
C-14 2.60E-02 4.87E-03 4.87E-03 4.87E-03 4.87E-03 4.87E-03 
Na-24 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
P-32 2.24E+OO 1.30E-01 8.48E-02 O.OOE+OO O.OOE+OO O.OOE+OO 
Cr-51 O.OOE+OO O.OOE+OO 1.48E-04 8.18E-05 3.35E-05 2.29E-02 
Mn-54 O.OOE+OO 5.15E-02 8.47E-03 O.OOE+OO 1.28E-02 2.00E+OO 
Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Fe-55 3.35E-02 2.39E-02 5.56E-03 O.OOE+OO O.OOE+OO 1.24E-01 
Fe-59 1.68E-02 3.90E-02 1.51 E-02 O.OOE+OO O.OOE+OO 1.61E+OO 
Co-58 O.OOE+OO 2.14E-03 2.87E-03 O.OOE+OO O.OOE+OO 1.39E+OO 
Co-60 O.OOE+OO 1.51 E-02 1.99E-02 O.OOE+OO O.OOE+OO 8.73E+OO 
Ni-63 5.80E-01 4.34E-02 1.98E-02 O.OOE+OO O.OOE+OO 3.07E-01 
Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zn-65 3.89E-02 1.35E-01 6.30E-02 O.OOE+OO 8.73E-02 1.25E+OO 
Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 2.17E-01 9.57E-02 O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 4.56E-01 O.OOE+OO 1.31 E-02 O.OOE+OO O.OOE+OO 2.53E+OO 
Sr-90 1.08E+02 O.OOE+OO 6.68E+OO O.OOE+OO O.OOE+OO 1.65E+01 
Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

1.27E-03 
4.87E-03 
O.OOE+OO 
1.10E-01 
3.27E-03 
6.73E-02 
O.OOE+OO 
6.41E-03 
1.88E-01 
9.85E-02 
2.60E-01 
1.42E-02 
O.OOE+OO 
O.OOE+OO 
4.71E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.01E-02 
O.OOE+OO 
O.OOE+OO 
3.89E-01 
7.65E-01 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Y-91m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

J--Y_-_e1_--lr--6_.8_9E_-_o_1 --t-o_.o_o_E_+_oo_+-_1_.8_4_E_-o_z_t-_o_.o_o_E+_o_o_r-_o._oo_E_·I_·o_o--t_3_.o_a_E_+~ 4.26E-01 
Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO I O.OOE+OO 
Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 1.51E-01 4.76E-02 3.27E-02 O.OOE+OO 7.00E-02 2.79E+OO 1.55E-01 
Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nb-95 1.99E-02 1.11 E-02 6.07E-03 O.OOE+OO 1.07E-02 8.05E-01 1.04E-01 
Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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Tc-101 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-103 2.24E-03 O.OOE·t·OO 9.53E-04 O.OOE+OO 7.90E-03 8.33E-01 1.16E-01 
Ru-105 O.OOE+OO O.OOE·t·OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 9.91E-02 O.OOE+OO 1.25E-02 O.OOE+OO 1.92E-01 1.62E+01 9.66E-01 

Ag-110m 1.40E-02 1.32E·02 8.07E-03 O.OOE+OO 2.53E-02 6.82E+OO 2.75E-01 
Te-125m 5.09E-03 2.34E-03 6.96E-04 1.46E-03 O.OOE+OO 5.59E-01 7.82E-02 
Te-127m 1.84E-02 8.34E-03 2.23E-03 4.48E-03 6.68E-02 1.69E+OO 1.63E-01 
Te-127 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Te-129m 1.50E-02 7.08E-03 2.42E-03 4.92E-03 5.58E-02 2.12E+OO 4.35E-01 
Te-129 7.63E-08 3.63E-08 1.89E-08 5.57E-08 2.85E-07 3.54E-03 1.74E-03 

Te-131m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-131 3.54E-02 4.91E-02 2.64E-02 1.46E+01 8.40E-02 O.OOE+OO 6.49E-03 
1-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 5.04E·01 1.13E+OO 5.51E-01 O.OOE+OO 3.76E-01 1.47E-01 9.79E-03 
Cs-136 6.19E-02 2.33E-01 1.64E-01 O.OOE+OO 1.33E-01 2.14E-02 1.31 E-02 
Cs-137 6.71E-01 8.48E-01 3.11E-01 O.OOE+OO 3.04E-01 1.21 E-01 8.48E-03 
Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 6.61E-02 8.10E-05 4.26E-03 O.OOE+OO 2.76E-05 2.46E+OO 2.77E-01 
Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 3.06E-02 2.04E-02 2.34E-03 O.OOE+OO 9.57E-03 6.61 E-01 1.36E-01 
Ce-143 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-144 4.93E+OO 2.04E+OO 2.65E-01 O.OOE+OO 1.22E+OO 1.35E+01 8.71E-01 
Pr-143 1.60E-02 6.35E-03 O.OOE+OO 3.69E-03 5.78E-01 2.55E-01 
Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nd-147 9.81E-03 1.07E-02 6.40E-04 O.OOE+OO 6.27E-03 4.64E-01 2.28E-01 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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REMP DOSE FACTORS FOR CHILD AGE GROUP: MILK (Page 1 of 2) 
mrem-liter/pCI-yr 

H-3 O.OOE+OO 6.70E-05 6.70E-05 6.70E-05 6.70E-05 6.70E-05 6.70E-05 
C-14 3.99E-03 7.99E-04 7.99E-04 7.99E-04 7.99E-04 7.99E-04 7.99E-04 
Na•24 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
P-32 2.47E-01 1.16E-02 9.52E-03 O.OOE+OO O.OOE+OO O.OOE+OO 6.83E-03 
Cr-51 O.OOE+OO O.OOE+OO 2.79E-06 1.55E-06 4.24E-07 2.83E-06 1.48E-04 
Mn-54 O.OOE+OO 3.52E-03 9.36E-04 O.OOE+OO 9.86E-04 O.OOE+OO 2.95E-03 
Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Fe-55 3.79E-03 2.01E-03 6.23E-04 O.OOE+OO O.OOE+OO 1.14E-03 3.72E-04 
Fe-59 5.28E-03 8.54E-03 4.25E-03 O.OOE+OO O.OOE+OO 2.48E-03 8.89E-03 
Co-58 O.OOE+OO 5.82E-04 1.78E-03 O.OOE+OO O.OOE+OO O.OOE+OO 3.40E-03 
Co-60 O.OOE+OO 1.74E-03 5.14E-03 O.OOE+OO O.OOE+OO O.OOE+OO 9.66E-03 
Ni-63 1.78E-01 9.50E-03 6.04E-03 O.OOE+OO O.OOE+OO O.OOE+OO 6.40E-04 
Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zn-65 4.50E-03 1.20E-02 7.45E-03 O.OOE+OO 7.55E-03 O.OOE+OO 2.10E-03 
Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 2.05E-02 1.26E-02 O.OOE+OO O.OOE+OO O.OOE+OO 1.32E-03 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 4.24E-01 O.OOE+OO 1.21 E-02 O.OOE-i-00 O.OOE+OO O.OOE+OO 1.64E-02 
Sr-90 5.61E+OO O.OOE+OO 1.42E+OO O.OOE+OO O.OOE+OO O.OOE+OO 7.56E-02 
Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 1.94E-04 O.OOE+OO 5.19E-06 O.OOE+OO O.OOE+OO O.OOE+OO 2.58E-02 
Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 3.75E-05 8.23E-06 7.33E-06 O.OOE+OO 1.18E-05 O.OOE+OO 8.59E-03 
Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nb-95 7.14E-06 2.78E-06 1.99E-06 O.OOE+OO 2.61 E-06 O.OOE+OO 5.14E-03 
Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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REMP DOSE FACTORS FOR CHILD AGE GROUP: MILK (Page 2 of 2) 
mrem-liter/pCi-yr 

Tc-101 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-103 2.33E-04 O.OOE+OO 8.95E-05 O.OOE+OO 5.86E-04 O.OOE+OO 
Ru-105 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 3.85E-03 O.OOE+OO 4.80E-04 O.OOE+OO 5.19E-03 O.OOE+OO 

Ag-110m 1.77E-04 9.55E-05 O.OOE+OO 2.23E-04 O.OOE+OO 
Te-125m 3.67E-03 9.96E-04 4.90E-04 1.03E-03 O.OOE+OO O.OOE+OO 
Te-127m 9.42E·03 2.53E-03 1.12E-03 2.25E-03 2.68E-02 O.OOE+OO 
Te-127 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Te-129m 1.54E-02 4.31E-03 2.39E-03 4.97E-03 4.53E-02 O.OOE+OO 
Te-129 4.24E-05 1.18E-05 1.01E-05 3.03E-05 1.24E-04 O.OOE+OO 

Te-131m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO. 

Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOEi·OO 
1-131 4.78E-03 4.80E-03 2.73E-03 1.59E+OO 7.89E-03 O.OOE+OO 
1-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 7.71E-02 1.26E-01 2.67E-02 O.OOE+OO 3.92E-02 1.41E-02 
Cs-136 6.98E-03 1.92E-02 1.24E-02 O.OOE+OO 1.02E-02 1.52E-03 
Cs-137 1.08E-01 1.03E-01 1.52E-02 O.OOE+OO 3.37E-02 1.21E-02 
Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 2.46E-02 2.16E-05 1.44E-03 O.OOE+OO 7.02E-06 1.29E·05 
Ba-1~1 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 1.26E-05 6.26E-06 9.30E-07 O.OOE+OO 2.74E-06 O.OOE+OO 
Ce-143 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

6.83E-04 2.14E-04 3.65E-05 O.OOE+OO 1.19E-04 O.OOE+OO 
1.17E-05 3.52E-06 5.81E-07 O.OOE+OO O.OOE+OO 

Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nd-147 8.11E-06 6.57E-06 5.09E-07 O.OOE+OO 3.61E-06 O.OOE+OO 
W-187 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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O.OOE+OO 
6.02E-03 
O.OOE+OO 
5.98E-02 
1.42E-02 
3.54E-03 
7.62E-03 
O.OOE+OO 
1.88~-02 

2.64E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.28E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
6.82E-04 
6.74E-04 
6.47E-04 
O.OOE+OO 
O.OOE+OO 
1.25E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
7.81E-03 
O.OOE+OO 
5.58E-02 
1.26E-02 
O.OOE+OO 
1.04E-02 
O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR CHILD AGE GROUP: LEAFY VEG. (Page 1 of 2) 
mrem-kg/pCi-yr 

,;;_NUG.LIDETt Wi~!L~ONE t;~; ~~M;~JVER 'Y~'~ ~}T,soov';~} ~;\'i,MYRoio};i: ~tKIDNEYt~~': ;~\tSS_~UNG \ii ~ttr~I~LLI )5 
H-3 O.OOE+OO 5.28E-06 5.28E-06 5.28E-06 5.28E-06 5.28E-06 5.28E-06 

C-14 3.15E-04 6.29E-05 6.29E-05 6.29E-05 6.29E-05 6.29E-05 6.29E-05 
Na-24 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
P-32 2.04E-02 9.56E-04 7.88E-04 O.OOE+OO O.OOE+OO O.OOE+OO 5.65E-04 
Cr-51 O.OOE+OO O.OOE+OO 2.26E-07 1.25E-07 3.42E-08 2.29E-07 1.20E-05 
Mn-54 O.OOE+OO 2.78E-04 7.39E-05 O.OOE+OO 7.78E-05 O.OOE+OO 2'.33E-04 
Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Fe-55 2.99E-04 1.58E-04 4.91E-05 O.OOE+OO O.OOE+OO 8.96E-05 2.94E-05 
Fe-59 4.22E-04 6.84E-04 3.40E-04 O.OOE+OO O.OOE+OO 1.98E-04 7.12E-04 
Co-58 O.OOE+OO 4.63E-05 1.42E-04 O.OOE+OO O.OOE+OO O.OOE+OO 2.70E-04 
Co-60 O.OOE+OO 1.37E-04 4.05E-04 O.OOE+OO O.OOE+OO O.OOE+OO 7.62E-04 
Ni-63 1.40E-02 7.49E-04 4.76E-04 O.OOE+OO O.OOE+OO O.OOE+OO 5.04E-05 
Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zn-65 3.55E-04 9.46E-04 5.89E-04 O.OOE+OO 5.96E-04 O.OOE+OO 1.66E-04 
Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 1.68E-03 1.03E-03 O.OOE+OO O.OOE+OO O.OOE+OO 1.08E-04 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 3.39E-02 O.OOE+OO 9.67E-04 O.OOE+OO O.OOE+OO O.OOE+OO 1.31E-03 
Sr-90 4.42E-01 O.OOE+OO 1.12E-01 O.OOE+OO O.OOE+OO O.OOE+OO 5.95E-03 
Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 1.55E-05 O.OOE+OO 4.14E-07 O.OOE+OO O.OOE+OO O.OOE+OO 2.06E-03 
Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 2.98E-06 6.56E-07 5.84E-07 O.OOE+OO 9.39E-07 O.OOE+OO 6.84E-04 
Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nb-95 5.74E-07 2.23E-07 1.60E-07 O.OOE+OO 2.10E-07 O.OOE+OO 4.13E-04 
Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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For Information Only 

Tc-101 
Ru-103 
Ru-105 
Ru-106 

Ag-110m 
Te-125m 
Te-127m 
Te-127 

Te-129m 
Te-129 

Te-131m 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 

Cs-134 
Cs-136 
Cs-137 
Cs-138 
Ba-139 
Ba-140 
Ba-141 
Ba-142 
La-140 
La-142 
Ce-141 
Ce-143 
Ce-144 
Pr-143 

Nd-147 
W-187 
Np-239 
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REMP DOSE FACTORS FOR CHILD AGE GROUP: LEAFY VEG. (Page 2 of 2) 
mrem-kg/pCi-yr 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.87E-05 O.OOE+OO 7.18E-06 O.OOE+OO 4. ?OE-05 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
3.04E-04 O.OOE+OO 3.79E-05 O.OOE+OO 4.10E-04 O.OOE+OO 
1.40E-05 9.44E-06 7.55E-06 O.OOE+OO 1.76E-05 · O.OOE+OO 
2.93E-04 7.94E-05 3.91E-05 8.22E-05 O.OOE+OO O.OOE+OO 
7.47E-04 2.01E-04 8.86E-05 1.79E-04 2.13E-03 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.24E-03 3.46E-04 1.93E-04 4.00E-04 3.64E-03 O.OOE+OO 
3.41E-06 9.53E-07 8.10E-07 2.43E-06 9.98E-06 O.OOE+OO 
O.OOE+OO O.OOE·rOO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
4'.10E-04 4.13E-04 2.34E-04 1.36E-01 6.77E·04 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
6.08E-03 9.97E-03 2.10E-03 O.OOE+OO 3.09E-03 1.11 E-03 
5.80E-04 1.59E-03 1.03E-03 O.OOE+OO 8.49E-04 1.27E-04 
8.50E-03 8.14E-03 1.20E-03 O.OOE+OO 2.65E-03 9.54E-04 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
2.05E-03 1.79E-06 1.19E-04 O.OOE+OO 5.84E-07 1.07E-06 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.01E-06 5.04E-07 7.48E-08 O.OOE+OO 2.21E-07 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
5.39E-05 1.69E-05 2.88E-06 O.OOE+OO 9.36E-06 O.OOE+OO 
9.71E-07 2.92E-07 4.82E-08 O.OOE+OO 1.58E-07 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
6.81E-07 5.52E-07 4.27E-08 O.OOE+OO 3.03E-07 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

GI-LLI 
O.OOE+OO 
4.83E-04 
O.OOE+OO 
4.72E-03 · 
1.12E-03 
2.83E-04 
6.05E-04 
O.OOE+OO 
1.51E-03 
2.12E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.67E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
5.38E-05 
5.60E-05 
5.10E-05 
O.OOE+OO 
O.OOE+OO 
1 .04E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
6.29E-04 
O.OOE+OO 
4.41E-03 
1.05E-03 
O.OOE+OO 
8.74E-04 
O.OOE+OO 
O.OOE+OO 



For Information Only 

H-3 
C-14 
Na-24 
P-32 
Cr-51 
Mn-54 
Mn-56 
Fe-55 
Fe-59 
Co-58 
Co-60 
Ni-63 
Ni-65 
Cu-64 
Zn-65 
Zn-69 

Br-85 
Rb-86 
Rb-88 
Rb-89 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
Y-90 

Y-91m 
Y-91 
Y-92 
Y-93 
Zr-95 
Zr-97 
Nb-95 
Mo-99 

Tc-99m 
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REMP DOSE FACTORS FOR CHILD AGE GROUP: FRUIT {Page 1 of 2) 
mrem-kg/pCi-yr 

O.OOE+OO 1.05E-04 1.05E-04 1.05E-04 1.05E-04 1.05E-04 
6.29E-03 1.26E-03 1.26E-03 1.26E-03 1.26E-03 1.26E-03 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
2.34E-02 1.09E-03 9.00E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 1.03E-06 5.72E-07 1.56E-07 1.05E-06 
O.OOE+OO 4.87E-03 1.30E-03 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
5.73E-03 3.04E-03 9.42E-04 O.OOE+OO O.OOE+OO 1.72E-03 
3.38E-03 5.47E-03 2.72E-03 O.OOE+OO O.OOE+OO 1.59E-03 
O.OOE+OO 5.20E-04 1.59E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 2.69E-03 7.94E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
2.79E-01 1.50E-02 9.51E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
6.01E-03 1.60E-02 9.96E-03 O.OOE+OO 1.01E-02 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE·~OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 3.75E-03 2.31E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
3.01E-01 O.OOE+OO 8.61E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
8.80E+OO O.OOE+OO 2.23E+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.54E-04 O.OOE+OO 4.11 E-06 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
3.15E-05 6.92E-06 6.16E-06 O.OOE+OO 9.91E-06 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
3.57E-06 1.39E-06 9.94E-07 O.OOE+OO 1.31 E-06 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

1.05E-04 
1.26E-03 
O.OOE+OO 
6.46E-04 
5.47E-05 
4.09E-03 
O.OOE+OO 
5.63E-04 
5.69E-03 
3.03E-03 
1.49E-02 
1.01E-03 
O.OOE+OO 
O.OOE+OO 
2.81E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.41 E-04 
O.OOE+OO 
O.OOE+OO 
1.17E-02 
1.19E-01 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.05E-02 
O.OOE+OO 
O.OOE+OO 
7.22E-03 
O.OOE+OO 
2.57E-03 
O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR CHILD AGE GROUP: FRUIT (Page 2 of 2) 
mrem-kgfpCi-yr 

Tc-101 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-1 03 1.32E-04 O.OOE+OO 5.08E-05 O.OOE+OO 3.33E-04 O.OOE+OO 
Ru-105 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 5.43E-03 O.OOE+OO 6.78E-04 O.OOE+OO 7.34E-03 O.OOE+OO 

Ag-110m 2.37E-04 1.60E-04 1.28E-04 O.OOE+OO 2.98E-04 O.OOE+OO 
2.89E-03 7.84E-04 3.86E-04 8.12E-04 O.OOE+OO O.OOE+OO 
1.03E-02 2.76E-03 1.22E-03 2.45E-03 2.93E-02 O.OOE+OO 

Te-127 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-129m 7.34E-03 2.05E-03 1.14E-03 2.37E-03 2.16E-02 O.OOE+OO 
Te-129 2.02E-05 5.64E-06 4.80E-06 1.44E-05 5.91E-05 O.OOE+OO 

Te-131m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-130 O.OOE+OO o:ooE+oo O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-131 5.07E-05 5.10E-05 2.90E-05 1.69E-02 8.37E-05 O.OOE+OO 
1-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O:OOE+OO O.OOE+OO 
1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 1.15E-01 1.89E-01 3.99E-02 O.OOE+OO 5.86E-02 2 .. 10E-02 
Cs-136 5.18E·04 1.42E-03 9.22E-04 O.OOE+OO 7.59E-04 1.13E-04 
Cs-137 1.69E-01 1.62E-01 2.39E-02 O.OOE+OO 5.28E-02 1.90E-02 
Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 1.67E-03 1.47E-06 9.76E-05 O.OOE+OO 4.77E-07 8.73E-07 
Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

5.74E-06 2.86E-06 4.25E-07 O.OOE+OO 1.26E-06 O.OOE+OO 
Ce-143 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-144 9.34E-04 2.93E-04 4.99E-05 O.OOE+OO 1.62E-04 O.OOE+OO 
Pr-143 9.51E-07 2.86E-07 4.72E-08 O.OOE+OO 1.55E·07 O.OOE+OO 
Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nd-147 3.29E-07 2.66E-07 2.06E-08 O.OOE+OO 1.46E-07 O.OOE+OO 
W-187 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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O.OOE+OO 
3.42E-03 
O.OOE+OO 
8.45E-02 
1.91E-02 
2.79E-03 
8.31E-03 
O.OOE+OO 
8.96E-03 
1.26E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.54E-06 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.02E-03 
5.01E-05 
1.02E-03 
O.OOE+OO 
O.OOE+OO 
8.47E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.57E-03 
O.OOE+OO 
7.64E-02 
1.03E-03 · 
O.OOE+OO 
4.22E-04 
O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR CHILD AGE GROUP: MEAT (Page 1 of 2) 
mrem-kg/pCi-yr 

H-3 O.OOE+OO 8.30E-06 8.30E-06 8.30E-06 8.30E-06 8.30E-06 
C-14 4.96E-04 9.92E-05 9.92E-05 9.92E-05 9.92E-05 9.92E-05 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
P-32 1.28E-02 6.00E-04 4.94E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Cr-51 O.OOE+OO O.OOE+OO 2.21E-07 1.23E-07 3.36E-08 2.24E-07 
Mn-54 O.OOE+OO 4.20E-04 1.12E-04 O.OOE+OO 1.18E-04 O.OOE+OO 
Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Fe-55 4.65E-04 2.47E-04 7.64E-05 O.OOE+OO O.OOE+OO 1.39E-04. 
Fe-59 4.96E-04 8.02E-04 4.00E-04 O.OOE+OO O.OOE+OO 2.33E-04 
Co-58 O.OOE+OO 6.07E-05 1.86E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Co-60 O.OOE+OO 2.15E-04 6.35E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Nl-63 2.20E-02 1.18E-03 7.50E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zn-65 5.31E-04 1.41E-03 8.79E-04 O.OOE+OO 8.91E-04 O.OOE+OO 
Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 1.31 E-03 8.04E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 4.11E-02 O.OOE+OO 1.17E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-90 6.96E-01 O.OOE+OO 1.76E-01 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O .. OOE+OO O.OOE+OO O.OOE+OO 
Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 1.95E-05 O.OOE+OO 5.21E-07 O.OOE+OO O.OOE+OO O.OOE+OO 
Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 3.83E-06 8.42E-07 7.49E-07 O.OOE+OO 1.21E-06 O.OOE+OO 
Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nb-95 6.21E-07 2.42E-07 1.73E-07. O.OOE+OO 2.27E-07 O.OOE+OO 
Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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8.30E-06 
9.92E-05 
O.OOE+OO 
3.54E-04 
1.17E-05 
3.52E-04 
O.OOE+OO 
4.57E-05 
8.35E-04 
3.54E-04 

7.95E-05 
O.OOE+OO 
O.OOE+OO 
2.48E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
8.41E-05 
O.OOE+OO 
O.OOE+OO 
1.59E-03 
9.38E-03 

. O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.59E-03 
O.OOE+OO 
O.OOE+OO 
8.78E-04 
O.OOE+OO 
4.47E-04 
O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR CHILD AGE GROUP: MEAT (Page 2 of 2) 
mrem·kg/pCi-yr 

N~lfgrng,;~, BQN~~iit uvER}~f ~~ : t.sooy~~; f;~~THYRofmi ~t ~roNeY;1~ ~i:;., LuNG::il' ~:'t: _GJ-u~Cff.;i':W 
Tc-101 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-1 03 2.11 E-05 O.OOE+OO 8.1 OE-06 O.OOE+OO 5.30E-05 O.OOE+OO 5.45E-04 
Ru-105 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 4.62E-04 O.OOE+OO 5.76E-05 O.OOE+OO 6.24E-04 O.OOE+OO 7.19E-03 

Ag-110m 2.09E-05 1.41E-05 1.13E-05 O.OOE+OO 2.63E-05 O.OOE+OO 1.68E-03 
Te-125m 3.68E-04 9.98E-05 · 4.91E-05 1.03E-04 O.OOE+OO O.OOE+OO 3.55E-04 
Te-127m 1.04E-03 2.81 E-04 1.24E-04 2.49E-04 2.97E-03 O.OOE+OO 8.45E-04 
Te-127 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Te-129m 1.32E-03 3.69E-04 2.05E-04 4.26E-04 3.88E-03 O.OOE+OO 1.61 E-03 
Te-129 3.64E-06 1.02E-06 8.63E-07 2.59E-06 1.06E-05 O.OOE+OO 2.26E-04 

Te-131m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-131 1.26E-04 7.19E-05 4.18E-02 2.08E-04 O.OOE+OO 1.13E-05 
1-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-135 O.OOE-!:fJO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 9.42E-03 1.55E-02 . 3.26E-03 O.OOE+OO 4.79E-03 1.72E-03 8.33E-05 
Cs-136 3.36E-04 9.24E-04 5.98E-04 O.OOE+OO 4.92E-04 7.34E-05 3.25E-05 
Cs-137 1.34E-02 1.28E-02 1.89E-03 O.OOE+OO 4.18E-03 1.50E-03 8.03E-05 
Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO ·o.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 1.15E-03 1.01 E-06 6.73E-05 O.OOE+OO 3.29E-07 6.02E-07 5.84E-04 
sa-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 1.06E-06 5.30E-07 7.87E-08 O.OOE+OO 2.32E-07 O.OOE+OO 6.61E-04 
Ce-143 O.OOE+OO O.OOE+OO O.OOHOO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-144 8.12E-05 2.55E-05 4.33E-06 O.OOE+OO 1.41E-05 O.OOE+OO 6.64E-03 
Pr-143 5.80E-07 1.74E-07 2.88E-08 O.OOE+OO 9.43E-08 O.OOE+OO 6.25E-04 
Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nd-147 3.24E-07 2.62E-07 2.03E-08 O.OOE+OO 1.44E-07 O.OOE+OO 4.15E-04 
W-187 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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REMP DOSE FACTORS FOR CHILD AGE GROUP: FISH (Page 1 of 2) 
mrem-kg/pCi-yr 

H-3 O.OOE+OO 1.40E-06 1.40E-06 1.40E-06 1.40E-06 1.40E-06 1.40E-06 
C-14 8.35E-05 1.67E-05 1.67E-05 1.67E-05 1.67E-05 1.67E-05 1.67E-05 
Na-24 1.32E-05 1.32E-05 1.32E-05 1 .. 32E-05 1.32E-05 1.32E-05 1.32E-05 
P-32 5.42E-03 2.54E-04 2.09E-04 O.OOE+OO O.OOE+OO O.OOE+OO 1.50E-04 
Cr-51 O.OOE+OO O.OOE+OO 5.99E-08 3.32E-08 9.08E-09 6.07E-08 3.18E-06 
Mn-54 O.OOE+OO 7.37E-05 1.96E-05 O.OOE+OO 2.07E-05 O.OOE+OO 6.18E-05 
Mn-56 O.OOE+OO 3.64E-09 8.21E-10 O.OOE+OO 4.40E-09 O.OOE+OO 5.27E-07 
Fe-55 7.93E-05 4.21 E-05 1.30E-05 O.OOE+OO O.OOE+OO 2.38E-05 7.79E-06 
Fe-59 1.12E-04 1.81E-04 9.04E-05 O.OOE+OO O.OOE+OO 5.26E-05 1.89E-04 
Co-58 O.OOE+OO 1.23E-05 3.76E-05 O.OOE+OO O.OOE+OO O.OOE+OO 7.17E-05 
Co-60 O.OOE+OO 3.65E-05 1.08E-04 O.OOE+OO O.OOE+OO O.OOE+OO 2.02E-04 
Ni-63 3.71E-03 1.99E-04 1.26E-04 O.OOE+OO O.OOE+OO O.OOE+OO 1.34E-05 
Ni-65 2.08E-08 1.96E-09 1.14E-09 O.OOE+OO O.OOE+OO O.OOE+OO 2.40E-07 
Cu-64 O.OOE+OO 4.56E-07 2.76E-07 O.OOE+OO 1.10E-06 · O.OOE+OO 2.14E-05 
Zn-65 9.43E-05 2.51E-04 1.56E-04 O.OOE-1·00 1.58E-04 O.OOE+OO 4.41E-05 
Zn-69 5.01E-15 7.23E-15 6.69E-16 O.OOE+OO 4.39E-15 O.OOE+OO 4.56E-13 
Br-83 O.OOE+OO O.OOE+OO 1.12E-09 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO 3.40E-20 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 4.45E-04 2.74E-04 O.OOE+OO O.OOE+OO O.OOE+OO 2.87E-05 

· Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 8.98E-03 O.OOE+OO 2.57E-04 O.OOE+OO O.OOE+OO O.OOE+OO 3.48E-04 
Sr-90 1.17E-01 O.OOE+OO 2.97E-02 O.OOE+OO O.OOE+OO O.OOE+OO 1.58E-03 
Sr-91 2.87E-05 O.OOE+OO 1.09E-06 O.OOE+OO O.OOE+OO O.OOE+OO 6.35E-05 
Sr-92 1.34E-07 O.OOE+OO 5.39E-09 O.OOE+OO O.OOE+OO O.OOE+OO 2.55E-06 
Y-90 2.19E-07 O.OOE+OO 5.86E-09 O.OOE+OO O.OOE+OO O.OOE+OO 6.23E-04 

Y-91m 5.22E-18 O.OOE+OO 1.90E-19 O.OOE+OO O.OOE+OO O.OOE+OO 1.02E-14 
Y-91 4.10E-06 O.OOE+OO 1.10E-07 O.OOE+OO O.OOE+OO O.OOE+OO 5.47E-04 
Y-92 2.26E-10 O.OOE+OO 6.47E-12 O.OOE+OO O.OOE+OO O.OOE+OO 6.53E-06 
Y-93 1.52E-08 O.OOE+OO 4.16E-10 O.OOE+OO O.OOE+OO O.OOE+OO 2.26E-04 
Zr-95 7.92E-07 1.74E-07 1.55E-07 O.OOE+OO 2.49E-07 O.OOE+OO 1.82E-04 
Zr-97 1.80E-08 2.60E-09 1.54E-09 O.OOE+OO 3.74E-09 O.OOE+OO 3.94E-04 
Nb-95 1.52E-07 5.93E-08 4.23E-08 O.OOE+OO 5.57E-08 O.OOE+OO 1.10E-04 
Mo-99 O.OOE+OO 7.13E-05 1.76E-05 O.OOE+OO 1.52E-04 O.OOE+OO 5.90E-05 

Tc-99m 4.02E-10 7.88E-10 1.31E-08 O.OOE+OO 1.14E-08 4.00E-10 4.48E-07 
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tJtijMG!JDE 
Tc-101 
Ru-103 
Ru-105 
Ru-106 

Ag-110m 
Te-125m 
Te-127m 
Te-127 

Te-129m 
Te-129 

Te-131m 
Te.,131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 

Cs-134 
Cs-136 
Cs-137 
Cs-138 
Ba-139 
Ba-140 
Ba-141 
Ba-142 
La-140 
La-142 
Ce-141 
Ce-143 
Ce-144 
Pr-143 
Pr-144 
Nd-147 
W-187 
Np-239 
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REMP DOSE FACTORS FOR CHILD AGE GROUP: FISH (Page 2 of 2) 
mrem"kg/pCi -yr 
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O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
4.96E-06 O.OOE+OO 1.91E-06 O.OOE+OO 1.25E-05 O.OOE+OO 
1.05E-08 O.OOE+OO 3.81E-09 O.OOE+OO 9.23E-08 O.OOE+OO 
8.06E-05 O.OOE+OO 1.01E-05 O.OOE+OO 1.09E-04 O.OOE+OO 
3.71E-06 2.50E-06 2.00E-06 O.OOE+OO 4.67E-06 O.OOE+OO 
7.77E-05 2.11E-05 1.04E-05 2.18E-05 O.OOE+OO O.OOE+OO 
1.98E-04 5.33E-05 2.35E-05 4.74E-05 5.65E-04 O.OOE+OO 
5.48E-07 1.48E-07 1.18E-07 3.80E-07 1.56E-06 O.OOE+OO 
3.29E-04 9.19E-05 5.11E-05 1.06E-04 9.67E-04 O.OOE+OO 
9.06E-07 2.53E-07 2.15E-07 6.46E-07 2.65E-06 O.OOE+OO 
2.85E-05 9.87E-06 1.05E-05 2.03E-05 9.55E-05 O.OOE+OO 
2.84E-24 O.OOE+OO O.OOE+OO 2.17E-24 8.59E-24 O.OOE+OO 
5.63E-05 2.49E-05 3.01E-05 3.63E-05 2.31E-04 O.OOE+OO 
5.24E-06 1.06E-05 5.46E-06 1.17E-03 1.58E-05 O.OOE+OO 
1.09E-04 1.10E-04 6.22E-05 3.62E-02 1.80E-04 O.OOE+OO 
3.99E-09 7.33E-09 3.37E-09 3.40E-07 1.12E-08 O.OOE+OO 
1.84E-05 2.27E-05 8.59E-06 4.22E-03 3.7BE-05 O.OOE+OO 
1.72E-14 3.20E-14 1.47E-14 7.36E-13 4.89E-14 O.OOE+OO 
9.75E-07 1.75E-06 8.30E-07 1.55E-04 2.69E-06 O.OOE+OO 
1.61E-03 2.65E-03 5.58E-04 O.OOE+OO 8.20E-04 2.94E-04 
1.54E-04 4.23E-04 2)4E-04 O.OOE+OO 2.25E-04 3.36E-05 
2.26E-03 2.16E-03 3.19E-04 O.OOE+OO 7.04E-04 2.53E-04 
5.77E-20 8.03E-20 5.09E-20 O.OOE+OO 5.65E-20 6.08E-21 
1.78E-11 9.49E-15 5.15E-13 O.OOE+OO 8.29E-15 5.58E-15 
5.43E-04 4.76E-07 3.17E-05 O.OOE+OO 1.55E-07 2.84E-07 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
4.61E-08 1.61E-08 5.43E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
1.06E-13 3.36E-14 1.05E-14 O.OOE+OO O.OOE+OO O.OOE+OO 
2.68E-07 1.34E-07 1.99E-08 O.OOE+OO 5.86E-08 O.OOE+OO 
2.91E-08 1.58E-05 2.29E-09 O.OOE+OO 6.63E-09 O.OOE+OO 
1.43E-05 4.49E-06 7.64E-07 O.OOE+OO 2.48E-06 O.OOE+OO 
2.58E-07 7.74E-08 1.28E-08 O.OOE+OO 4.19E-08 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.81 E-07 1.46E-07 1.13E-08 O.OOE+OO 8.03E-08 O.OOE+OO 
1.47E-06 8.72E-07 3.91E-07 O.OOE+OO O.OOE+OO O.OOE+OO 
2.70E-08 1.94E-09 1.36E-09 O.OOE+OO 5.60E-09 O.OOE+OO 

.';'9.!t!I.tt~:~i::· 
O.OOE+OO 
1.28E-04 
6.85E-06 
1.25E-03 
2.98E-04 
7.50E-05 
1.60E-04 
2.14E-05 
4.01E-04 
5.64E-05 
4.00E-04 
1.49E-23 
2.51E-04 
4.96E-06 
9.75E-06 
8.62E-09 
9.15E-06 
2.12E-14 
1.34E-06 
1.43E-05 
1.49E-05 
1.35E-05 
3.70E-20 
1.03E-09 
2.75E-04 
O.OOE+OO 
O.OOE+OO 
4.49E-04 
6.67E-09 
1.67E-04 
2.31E-04 
1.17E-03 
2.78E-04 
O.OOE+OO 
2.32E-04 
1.23E-04 
1.43E-04 
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REMP DOSE FACTORS FOR CHILD AGE GROUP: DRINKING WATER (Page 1 of 2) 
mrem-liter/pCi~yr 

·Nuc~rP.·~~~:It~~~······-soNE\~:{~~ ii~~}:JVER · ~W%I{~.9PY VfH¥J!9)R .. · K:i:i~f{§Y~J~;; · · · Lu~~~~:u;·i: ·· Gl-i..Li7f\'·~: 
H-3 O.OOE+OO 1.04E-04 1.04E-04 1.04E-04 1.04E-04 1.04E-04 1.04E-04 

C-14 6.17E-03 1.23E-03 1.23E-03 1.23E-03 1.23E-03 1.23E-03 1.23E-03 
Na-24 1.70E-03 1.70E-03 1.70E-03 1.70E-03 1.70E-03 1.70E-03 
P-32 4.11 E-01 1.92E-02 1.58E-02 O.OOE+OO O.OOE+OO O.OOE+OO 1.13E-02 

O.OOE+OO O.OOE+OO 4.48E-06 2.49E-06 6.80E-07 4.54E-06 2.38E-04 
Mn-54 O.OOE+OO 5.45E-03 1.45E-03 O.OOE+OO 1.53E-03 O.OOE+OO 4.57E-03 
Mn-56 O.OOE+OO 6.77E-06 1.53E-06 O.OOE+OO 8.18E-06 O.OOE+OO 9.81E-04 
Fe-55 5.86E-03 3.11E-03 9.64E-04 O.OOE·t·OO O.OOE+OO 1.76E-03 5.76E-04 
Fe-59 8.35E-03 1.35E-02 6.73E-03 O.OOE+OO O.OOE+OO 3.92E-03 1.41E-02 
Co-58 O.OOE+OO 9.14E-04 2.80E-03 O.OOE+OO O.OOE+OO O.OOE+OO 5.33E-03 
Co-60 O.OOE+OO 2.70E-03 7.95E-03 O.OOE+OO O.OOE+OO O.OOE+OO 1.49E-02 
Nl-63 2.74E-01 1.47E-02 9.33E-03 O.OOE+OO O.OOE+OO O.OOE+OO 9.89E-04 
Ni-65 4.17E-05 3.93E-06 2.29E-06 O.OOE+OO O.OOE+OO O.OOE+OO 4.81E-04 
Cu-64 O.OOE+OO 6.49E-05 3.92E-05 O.OOE+OO 1.57E-04 O.OOE+OO 3.05E-03 
Zn-65 6.98E-03 1.86E-02 1.16E-02 O.OOE+OO 1.17E-02 O.OOE+OO 3.26E-03 
Zn-69 2.87E-09 4.15E-09 3.84E-10 O.OOE+OO 2.52E-09 O.OOE+OO 2.62E-07 
Br-83 O.OOE+OO O.OOE+OO 2.69E-06 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO 1.59E-11 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 3.35E-02 2.06E-02 O.OOE+OO O.OOE+OO O.OOE+OO 2.16E-03 
Rb-88 O.OOE+OO 6.83E-17 4.74E-17 O.OOE+OO O.OOE+OO O.OOE+OO 3.35E-18 
Rb-89 O.OOE+OO 5.84E-19 5.19E-19 O.OOE+OO O.OOE+OO O.OOE+OO 5.09E-21 
Sr-89 6.69E-01 O.OOE+OO 1.91E-02 O.OOE+OO O.OOE+OO O.OOE+OO 2.59E-02 
Sr-90 8.67E+OO O.OOE+OO 2.20E+OO O.OOE+OO O.OOE+OO O.OOE+OO 1.17E-01 
Sr-91 5.10E-03 O.OOE+OO 1.93E·04 O.OOE+OO O.OOE+OO O.OOE+OO 1.13E-02 
Sr-92 2.14E-04 O.OOE+OO 8.58E-06 O.OOE+OO O.OOE+OO O.OOE+OO 4.05E-03 
Y-90 1.84E-05 O.OOE+OO 4.93E-07 O.OOE+OO O.OOE+OO O.OOE+OO 5.24E-02 

Y-91m 8.67E-12 O.OOE+OO 3.16E-13 O.OOE+OO O.OOE+OO O.OOE+OO 1.70E-08 
Y-91 3.05E-04 O.OOE+OO 8.16E-06 O.OOE+OO O.OOE+OO O.OOE+OO 4.07E-02 
Y-92 1.75E-07 O.OOE+OO 5.01E-09 O.OOE+OO O.OOE+OO O.OOE+OO 5.06E-03 
Y-93 2.55E-06 O.OOE+OO 7.01E-08 O.OOE+OO O.OOE+OO O.OOE+OO 3.81E-02 
Zr-95 5.88E·05 1.29E-05 1.15E-05 O.OOE+OO 1.85E-05 O.OOE+OO 1.35E-02 

2.18E-06 3.15E-07 1.86E-07 O.OOE+OO 4.52E-07 O.OOE+OO 4.77E-02 
Nb-95 1.14E-05 3.16E-06 O.OOE+OO 4.16E-06 O.OOE+OO 8.18E-03 
Mo-99 O.OOE+OO 5.98E-03 1A8E-03 O.OOE+OO 1.28E-02 O.OOE+OO 4.95E-03 

Tc-99m 1.18E-07 2.32E-07 3.84E-06 O.OOE+OO 3.37E-06 1.18E-07 1.32E-04 
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REMP DOSE FACTORS FOR CHILD AGE GROUP: DRINKING WATER (Page 2 of 2) 
mrem-liter/pCi-yr 
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Tc-101 3.19E-22 3.34E-22 4.23E-21 O.OOE+OO 5.70E-21 1.77E-22 1.06E-2f 
Ru-1 03 3. ?OE-04 O.OOE+OO 1.42E-04 O.OOE+OO 9.30E-04 o:ooE+OO 9.55E-03 
Ru-105 5.05E-06 O.OOE+OO 1.83E-06 O.OOE+OO 4.44E-05 O.OOE+OO 3.30E-03 
Ru-106 5.96E-03 O.OOE+OO 7.44E-04 O.OOE+OO 8.05E-03 O.OOE+OO 9.27E-02 

Ag-110m 2.75E-04 1.85E-04 1.48E-04 O.OOE+OO 3.45E-04 O.OOE+OO 2.21E-02 
Te-125m 5.78E-03 1.57E-03 7.71E-04 1.62E-03 O.OOE+OO O.OOE+OO 5.58E-03 
Te-127m 1.47E-02 3.96E-03 1.74E-03 3.51E-03 4.19E-02 O.OOE+OO 1.19E-02 
Te-127 9.87E-05 2.66E-05 2.12E-05 6.83E-05 2.81E-04 O.OOE+OO 3.86E-03 

Te-129m 2.46E-02 6.86E-03 3.82E-03 7.92E-03 7.22E-02 O.OOE+OO 3.00E-02 
Te-129 6.76E-05 1.89E-05 1.61E-05 4.83E-05 1.98E-04 O.OOE+OO 4.21E-03 

Te-131m 2.78E-03 9.62E-04 1.02E-03 1.98E-03 9.31E-03 O.OOE+OO 3.90E-02 
Te-131 9.43E-14 2.87E-14 2.80E-14 7.21E-14 2.85E-13 O.OOE+OO 4.95E-13 
Te-132 4.63E-03 2.05E-03 2.48E-03 2.99E-03 1.90E-02 O.OOE+OO 2.06E-02 
1-130 7.60E-04 1.54E-03 7.91E-04 1.69E-01 2.29E-03 O.OOE+OO 7.18E-04 
1-131 8.40E-03 8.45E-03 4.80E-03 2.79E+OO 1.39E-02 O.OOE+OO 7.52E-04 
1-132 1.10E-05 2.02E-05 9.27E-06 9.35E-04 3.0BE-05 O.OOE+OO 2.37E-05 
1-133 2.02E-03 2.50E-03 9.47E-04 4.65E·01 4.17E-03 O.OOE+OO 1.01E-03 
1-134 1.65E-08 3.06E-08 1.41 E-08 7.05E-07 4.69E-08 O.OOE+OO 2.03E-08 
1-135 2.54E-04 4.56E-04 2.16E-04 4.04E-02 ?.OOE-04 O.OOE+OO 3.48E-04 

Cs-134 1.19E-01 1.96E-01 4.13E-02 O.OOE+OO 6.07E-02 2.18E-02 1.06E-03 
Cs-136 1.17E-02 3.21E-02 2.08E-02 O.OOE+OO 1.71E-02 2.55E-03 1.13E-03 
Cs-137 1.67E-01 1.60E-01 2.36E-02 O.OOE+OO 5.20E-02 1.87E-02 1.00E-03 
Cs-138 2.23E-11 3.10E-11 1.96E-11 O.OOE+OO 2.18E-11 2.34E·12 1.43E-11 
Ba-139 5.27E-07 1.53E-08 O.OOE+OO 2.46E-10 1.65E-10 3.04E-05 
Ba-140 4.12E-02 3.61E-05 2.41E-03 O.OOE+OO 1.18E-05 2.15E-05 2.09E-02 
Ba-141 1.48E-16 8.26E-20 4.80E-18 O.OOE+OO 7.15E-20 4.86E-19 8.41E-17 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 4.19E-06 1.46E-06 4.94E-07 O.OOE+OO O.OOE+OO O.OOE+OO 4.08E-02 
La-142 1.44E-09 4.60E-10 1.44E-10 O.OOE+OO O.OOE+OO O.OOE+OO 9.12E-05 
Ce-141 2.00E-05 9.99E-06 1.48E-06 O.OOE+OO 4.38E-06 O.OOE+OO 1.25E-02 
Ce-143 2.77E-06 1.50E-03 2.18E-07 O.OOE+OO 6.30E-07 O.OOE+OO 2.20E-02 
Ce-144 1.06E-03 3.32E-04 5.65E-05 O.OOE+OO 1.84E-04 O.OOE+OO 8.66E-02 
Pr-143 1.95E-05 5.87E-06 9.69E-07 O.OOE+OO 3.18E-06 O.OOE+OO 2.11E-02 
Pr-144 2.00E-20 6;18E-21 O.OOE+OO 3.27E-21 O.OOE+OO 1.33E-17 
Nd-147 1.38E-05 1.12E-05 8.65E-07 O.OOE+OO 6.13E-06 O.OOE+OO 1.77E-02 
W-187 1.54E-04 9.14E-05 4.10E-05 O.OOE+OO O.OOE+OO O.OOE+OO 1.2BE-02 
Np-239 2.31E-06 1.66E-07 1.17E-07 O.OOE+OO 4.80E-07 O.OOE+OO 1.23E-02 
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H-3 O.OOE+OO 1.13E·03 1.13E-03 1.13E-03 1.13E-03 1.13E-03 1.13E-03 

C-14 3.59E-02 6.73E-03 6.73E-03 6.73E-03 6.73E-03 6.73E-03 6.73E-03 
Na-24 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
P-32 2.38E+01 1.05E+OO 9.03E-01 O.OOE+OO O.OOE+OO O.OOE+OO 3.86E-01 
Cr-51 O.OOE+OO O.OOE+OO 4.83E-04 2.68E-04 7.61E-05 5.32E-02 3.39E-03 
Mn-54 O.OOE+OO 4.75E-02 1.05E-02 O.OOE+OO 1.11E-02 1.74E-02 2.53E-02 
Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Fe-55 4.89E-02 2.60E-02 8.02E-03 O.OOE+OO O.OOE+OO 1.15E-01 2.96E-03 
Fe-59 4.20E-02 6.79E-02 3.39E-02 O.OOE+OO O.OOE+OO 2.58E+OO 1.44E-01 
Co-58 O.OOE+OO 2.77E-03 4.94E-03 O.OOE+OO O.OOE+OO 1.73E+OO 5.37E-02 
Co-60 O.OOE+OO 1.34E-02 2.30E-02 O.OOE+OO O.OOE+OO 7.18E+OO 9.78E-02 
Ni-63 8.22E-01 4.63E-02 2.80E-02 O.OOE+OO O.OOE+OO 2.75E-01 6.33E-03 
Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zn-65 4.84E-02 1.29E-01 8.00E-02 O.OOE+OO 8.13E-02 1.13E+OO 1.86E-02 
Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO Q.OOE+OO O.OOE+OO O.OOE+OO 
Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 1.08E+OO 6.23E-01 O.OOE+OO O.OOE+OO O.OOE+OO 4.35E-02 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 1.12E+OO O.OOE+OO 3.22E-02 O.OOE+OO O.OOE+OO 4.03E+OO 3.13E-01 
Sr-90 1.01E+02 O.OOE+OO 6.46E+OO O.OOE+OO O.OOE+OO 1.48E·t01 3.44E-01 
sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 1.57E+OO O.OOE+OO 4.19E-02 O.OOE+OO O.OOE+OO 4.51E+OO 3.16E-01 
Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 3.11E-01 6.85E-02 6.06E-02 O.OOE+OO 9.76E-02 3.66E+OO 1.00E-01 
Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nb-95 5.79E-02 2.26E-02 1.61E-02 O.OOE+OO 2.12E-02 1.51E+OO 9.12E-02 
Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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Tc-101 O.OOE+OO O.OOE+OO. O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-103 6.24E-03 O.OOE+OO 2.40E-03 O.OOE+OO 1.57E-02 1.48E+OO 1.00E-01 
Ru-105 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 1.48E-01 O.OOE+OO 1.84E-02 O.OOE+OO 2.00E-01 1.56E+01 4J38E-01 

Ag-110m 1.91E-02 1.29E-02 1.04E-02 O.OOE+OO 2.41E-02 6.21E+OO 1.14E-01 
Te-125m 1.16E-02 4.01E-03 1.58E-03 3.32E-03 O.OOE+OO 8.23E-01 5.83E-02 
Te-127m 3.32E-02 1.14E-02 · 4.04E-03 8.11E-03 8.51E-02 1.98E+OO 9.54E-02 
Te-127 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Te-129m 4.92E-02 1.75E-02 7.80E·03 1.62E-02 1.29E-01 4.51E+OO 4.66E-01 
Te-129 2.50E-07 8.96E-08 6.11E-08 1.83E-07 6.58E-07 7.52E-03 6.53E-02 

Te-131m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-131 2.46E+OO 2.46E+OO 1.39E+OO 8.30E+02 4.03E+OO O.OOE+OO 1.45E-01 
1-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.ODE+OO O.OOE+OO O.OOE+OO 
1~134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 6.79E-01 1.06E+OO 2.34E-01 O.OOE+OO 3.45E-01 1.26E-01 4.01E-03 
Cs-136 7.20E-01 1.89E+OO 1.28E+OO O.OOE+OO 1.06E+OO 1.61 E-01 4.62E-02 
Cs-137 9.09E-01 8.27E-01 1.29E-01 O.OOE+OO 2.83E-01 1.04E-01 3.63E-03 
Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 8.77E-01 7.68E-04 5.13E-02 O.OOE+OO 2.50E-04 2.07E+01 1.21E+OO 
Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE·t-00 
Ce-141 1.04E-01 5.17E-02 7.67E-03 O.OOE+OO 2.26E-02 1.44E+OO 1.50E-01 
Ce-143 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-144 7.57E+OO 2.37E+OO 4.04E-01 O.OOE+OO 1.31E+OO 1.34E+01 4.34E-01 
Pr-143 1.90E-01 5.72E-02 9.41 E-03 O.OOE+OO 3.09E-02 4.46E+OO 1.00E·I·OO 
Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nd-147 1.93E-01 1.56E-01 1.21 E-02 O.OOE+OO 8.57E-02 5.85E+OO 1.46E+OO 
W-187 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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H-3 O.OOE+OO 1.13E-03 1.13E-03 1.13E-03 1.13E-03 
C-14 3.59E-02 6.73E-03 6.73E-03 6.73E-03 6.73E-03 6.73E-03 
Na-24 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
P-32 3.09E+OO 1.35E-01 1.17E-01 O.OOE+OO O.OOE+OO O.OOE+OO S.OOE-02 
Cr-51 O.OOE+OO O.OOE+OO 1.68E-04 9.33E-05 2.65E-05 1.85E-02 1.18E-03 
Mn-54 O.OOE+OO 4.33E-02 9.58E-03 O.OOE+OO 1.01E-02 1.59E-02 2.31 E-02 
Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Fe-55 4.75E-02 2.52E-02 7.79E-03 O.OOE+OO O.OOE+OO 1.11 E-01 2.87E-03 
Fe-59 2.18E-02 3.53E-02 1.76E-02 O.OOE+OO O.OOE+OO 1.34E+OO 7.46E-02 
Co-58 O.OOE+OO 1.83E-03 3.27E-03 O.OOE+OO O.OOE+OO 1.14E+OO 3.56E-02 
Co-60 O.OOE+OO 1.32E-02 2.27E-02 O.OOE+OO O.OOE+OO 7.08E+OO 9.63E-02 
Nl-63 8.21E-01 4.63E-02 2.80E-02 O.OOE+OO O.OOE+OO 2.75E-01 6.33E-03 
Nl-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zn-65 4.30E-02 1.14E-01 7.10E-02 O.OOE+OO 7.21E-02 1.01 E+OO 1.65E-02 
Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 2.26E-01 1.30E-01 O.OOE+OO O.OOE+OO O.OOE+OO 9.10E-03 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 6.29E-01 O.OOE+OO 1.81 E-02 O.OOE+OO O.OOE+OO 2.26E+OO 1.75E-01 
Sr-90 1.01E+02 O.OOE+OO 6.44E+OO O.OOE+OO O.OOE+OO 1.48E+01 3.43E-01 
Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 O.OOE+OO O.OOE+OO O.OOE1·00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 9.53E-01 O.OOE+OO 2.54E-02 O.OOE+OO O.OOE+OO 2.74E+OO 1.92E-01 
Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 O.OOE+OO O.OOE+OO O.QOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 1.97E-01 4.34E-02 3.84E-02 O.OOE+OO 6.19E-02 2.32E+OO 6.34E-02 
Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nb-95 2.52E-02 9.83E-03 7.02E-03 O.OOE+OO 9.24E-03 6.58E-01 3.97E-02 
Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Page 15 of 16 



For Information Only 

Attachment J 
ODCM-QA-008 
Revision 19 
Page 71 of 86 

REMP DOSE FACTORS FOR CHILD AGE GROUP: INHALATION· WEEKLY SAMPLING (Page 2 of 2) 
mrem-m3/pCl-yr 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-103 2.97E-03 O.OOE+OO 1.14E-03 O.OOE+OO 7.48E-03 7.04E·01 4.76E-02 
Ru-105 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 1.37E-01 O.OOE+OO 1.70E-02 O.OOE+OO 1.85E-01 1.44E+01 4.32E·01 

Ag-110m 1.70E-02 1.15E-02 9.23E-03 O.OOE+OO 2.14E-02 5.53E+OO 1.01 E-01 
Te-125m 7.02E-03 2.43E-03 9.53E-04 2.01E·03 O.OOE+OO 4.98E-01 3.52E-02 
Te-127m 2.54E-02 8.74E-03 3.09E-03 6.20E·03 6.51E-02 1.51E+OO 7.30E-02 
Te-127 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Te-129m 2.06E-02 7.36E-03 3.27E-03 6.80E·03 5.41E-02 1.89E+OO 1.95E-01 
Te-129 1.05E-07 3.76E-08 2.56E-08 7.68E-08 2.76E-07 3.15E·03 2.74E-02 

Te-131m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-131 4.81E-02 4.81E-02 2.73E-02 1.62E+01 7.88E-02 O.OOE+OO 2.84E-03 
1-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 6.53E-01 1.02E+OO 2.25E-01 O.OOE+OO 3.31E-01 1.21 E-01 3.86E-03 
Cs-136 7.83E·02 2.06E-01 1.40E-01 O.OOE+OO 1.15E-01 1.75E-02 · 5.03E-03 
Cs-137 9.07E-01 8.25E-01 1.28E-01 O.OOE+OO 2.82E-01 1.04E-01 3.62E-03 
Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 8.95E·02 7.83E-05 5.23E-03 O.OOE+OO 2.55E-05 2.11E+OO 1.23E-01 
Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 4.23E-02 2.11E-02 O.OOE+OO 9.21E-03 5.86E-01 6.10E-02 
Ce-143 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-144 6.83E+OO 2.13E+OO 3.65E-01 O.OOE+OO 1.18E·t·OO 1.21 E+01 3.92E-01 
Pr-143 2.21E-02 6.64E-03 1.09E-03 O.OOE+OO 3.59E-03 5.18E-01 1.16E-01 
Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nd-147 1.35E-02 1.o9E-02 8.49E-04 O.OOE+OO 6.00E-03 4.09E-01 1.02E-01 
W-187 O.OOE+OO o.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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H-3 O.OOE+OO 1.02E-04 1.02E-04 1.02E-04 1.02E-04 1.02E-04 1.02E-04 

C-14 7 .82E-03 1.67E-03 1.67E-03 1.67E-03 1.67E-03 1.67E-03 1.67E-03 
Na-24 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
P-32 5.09E-01 2.99E-02 1.97E-02 O.OOE+OO O.OOE+OO O.OOE+OO 6.89E-03 
Cr-51 O.OOE+OO O.OOE+OO 4.43E-06 2.89E-06 6.31E-07 5.62E-06 1.29E-04 
Mn-54 O.OOE+OO 6.54E-03 1.48E-03 O.OOE+OO 1.45E-03 O.OOE+OO 2.40E-03 
Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Fe-55 4.58E-03 2.96E-03 7.91E-04 O.OOE+OO O.OOE+OO 1.45E-03 3.76E-04 
Fe-59 9.85E-03 1.72E-02 6.78E-03 O.OOE+OO O.OOE+OO 5.09E-03 8.22E-03 
Co-58 O.OOE+OO 1.16E-03 2.91E-03 O.OOE+OO O.OOE+OO O.OOE+OO 2.90E-03 
Co-60 O.OOE+OO 3.56E-03 8.41E-03 O.OOE+OO O.OOE+OO O.OOE+OO 8.47E-03 
Ni-63 2.09E-01 1.29E-02 7.26E-03 O.OOE+OO O.OOE+OO O.OOE+OO 6.43E-04 
Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zn-65 6.04E-03 2.07E-02 9.55E-03 O.OOE+OO 1.00E-02 O.OOE+OO 1.75E-02 
Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO · O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 5.21E-02 O.OOE+OO O.OOE+OO O.OOE+OO 1.33E-03 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 8.06E-01 O.OOE+OO 2.31E-02 O.OOE+OO O.OOE+OO O.OOE+OO 1.66E-02 
Sr-90 6.10E+OO O.OOE+OO 1.55E+OO O.OOE+OO O.OOE+OO O.OOE+OO 7.62E-02 
Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m O.OOE+OO O.OOE+OO O.O.OE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 3.64E-04 O.OOE+OO 9.70E-06 O.OOE+OO O.OOE+OO O.OOE+OO 2.61E-02 
Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 6.65E-05 1.62E-05 1.15E-05 O.OOE+OO 1.75E-05 O.OOE+OO 8.07E-03 
Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nb-95 1.33E-05 5.49E-06 3.17E-06 O.OOE+OO 3.93E-06 O.OOE+OO 4.63E-03 
Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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REMP DOSE FACTORS FOR INFANT AGE GROUP: MILK (Page 2 of 2} 
mrem-liter/pCi-yr 

Tc-101 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-103 4.71E-04 O.OOE+OO 1.58E-04 O.OOE+OO 9.81E-04 O.OOE+OO 
Ru-105 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 7.92E-03 O.OOE+OO 9.90E-04 O.OOE+OO 9.37E-03 O.OOE+OO 

Ag-11 Om 3.27E-04 2.39E-04 1.58E-04 O.OOE+OO 3.41 E-04 O.OOE+OO 
Te-125m 7.51E-03 2.51E-03 1.01E-03 2.53E-03 O.OOE+OO O.OOE+OO 
Te-127m 1.91E-02 6.32E-03 2.31E-03 5.51E-03 4.69E-02 O.OOE+OO 
Te-127 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Te-129m 3.17E-02 1.09E-02 4.88E-03 1.22E-02 7.92E-02 O.OOE+OO 
Te-129 8.99E-05 3.10E-05 2.10E-05 7.54E-05 2.24E-04 O.OOE+OO 

Te-131m O.OOE+OO O.OOE·I·OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
I-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-131 9.97E-03 1.17E-02 5.17E-03 3.86E+OO 1.37E-02 O.OOE+OO 
1-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 1.24E-01 2.32E-01 2.34E-02 O.OOE+OO 5.96E-02 2.44E-02 
Cs-136 1.36E-02 4.01 E-02 1.50E-02 O.OOE+OO 1.60E-02 3.27E-03 
Cs-137 1.72E-01 2.02E-01 1.43E-02 O.OOE+OO 2.19E-02 
Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 5.06E-02 5.06E-05 2.61E-03 O.OOE+OO 1.20E-05 3.11E-05 
Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 2.49E-05 1.52E-05 1.79E-06 O.OOE+OO 4.68E-06 O.OOE+OO 
Ce-143 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-144 9.79E-04 4.01E-04 5.48E-05 O.OOE+OO 1.62E-04 O.OOE+OO 
Pr-143 2.42E-05 9.06E-06 1.20E-06 O.OOE+OO 3.37E-06 O.OOE+OO 
Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nd-147 1.61E-05 1.65E-05 1.01 E-06 O.OOE+OO 6.37E-06 O.OOE+OO 
W-187 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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O.OOE+OO 
5.73E-03 
O.OOE+OO 
6.02E-02 
1.24E-02 
3.58E-03 
7.69E-03 
O.OOE+OO 
1.89E-02 
7.19E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.19E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
6.29E-04 
6.09E-04 
6.30E-04 
O.OOE+OO 
O.OOE+OO 
1.24E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
7.84E-03 
O.OOE+OO 
5.62E-02 
1.28E-02 
O.OOE+OO 
1.05E-02 
O.OOE+OO 
O.OOE+OO 
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REMP DOSE FACTORS FOR INFANT AGE GROUP: DRINKING WATER (Page 1 of 2) 
mrem-llter/pCi-yr 

0f~KQ_g~i_p~ :~a~ONE ... ::·~~;/.':,.·. i!IilliVER: 
-'.""':'l-''1~----·· 

;;~~t(?§.§PY -- )i~!~~YRQID 'fl1i!S:ti1~EY ~~~~l~!J.NG 
H-3 O.OOE+OO 1.02E-04 1.02E-04 1.02E-04 1.02E-04 1.02E-04 

C-14 7.82E-03 1.67E-03 1.67E-03 1.67E-03 1.67E-03 1.67E-03 
Na-24 1.91E-03 1.91E-03 1.91E-03 1.91E-03 1.91 E-03 1.91E-03 
P-32 5.48E-01 3.22E-02 2.12E-02 O.OOE+OO O.OOE+OO O.OOE+OO 
Cr-51 O.OOE+OO O.OOE+OO 4.60E-06 3.00E-06 6.55E-07 5.83E-06 
Mn-54 O.OOE-t·OO 6.56E-03 1.49E-03 O.OOE+OO 1.45E-03 O.OOE+OO 
Mn-56 O.OOE·t-00 1.07E-05 1.85E-06 O.OOE+OO 9.22E-06 O.OOE+OO 
Fe-55 4.59E-03 2.96E-03 7.92E-04 O.OOE+OO O.OOE+OO 1.45E-03 
Fe-59 1.01E-02 1.76E-02 6.94E-03 O.OOE+OO O.OOE+OO 5.21E-03 
Co-58 O.OOE+OO 1.18E-03 2.95E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
Co-60 O.OOE+OO 3.56E-03 8.41E·03 O.OOE+OO O.OOE+OO O.OOE+OO 
Ni-63 2.09E-01 1.29E-02 7.26E-03 O.OOE+OO O.OOE+OO O.OOE+OO 
Ni-65 5.72E·05 6.47E-06 2.94E-06 O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO 1.04E-04 4.83E-05 O.OOE+OO 1.77E-04 O.OOE+OO 
Zn-65 6.06E-03 2.08E-02 9.59!=-03 O.OOE+OO 1.01E-02 O.OOE+OO 
Zn-69 3.96E-09 7.13E-09 5.31E-10 O.OOE+OO 2.96E-09 O.OOE+OO 
Br-83 O.OOE+OO O.OOE+OO 3.69E-06 O.OOE~·OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO 1.99E-11 O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 5.51E-02 2.72E-02 O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-88 O.OOE+OO 1.16E-16 6.35E-17 O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO 9.23E-19 6.36E-19 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 8.23E-01 O.OOE+OO 2.36E-02 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-90 6.10E+OO O.OOE+OO 1.55E+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-91 6.87E·03 O.OOE+OO 2.49E-04 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 2.94E-04 O.OOE+OO 1.09E-05 O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 2.52E-05 O.OOE+OO 6.75E-07 O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m 1.19E-11 O.OOE+OO 4.06E-13 O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 3.71E-04 O.OOE+OO 9.87E-06 O.OOE+OO O.OOE+OO O.OOE+OO 
Y-92 2.41E-07 O.OOE+OO 6.77E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 3.52E-06 O.OOE+OO 9.59E-08 O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 6.76E-05 1.65E-05 1.17E-05 O.OOE+OO 1.78E-05 O.OOE+OO 
Zr-97 2.99E-06 5.12E-07 2.34E-07 O.OOE+OO 5.16E-07 O.OOE+OO 
Nb-95 1.37E-05 5.65E-06 3.27E-06 O.OOE+OO 4.05E-06 O.OOE+OO 
Mo-99 O.OOE+OO 9.89E-03 1.93E-03 O.OOE+OO 1.48E-02 O.OOE+OO 

Tc-99m 1.59E-07 3.28E-07 4.23E-06 O.OOE+OO 3.53E-06 1.72E-07 
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?p~r~lfLLI 
1.02E-04 
1.67E-03 
1.91E-03 
7.41 E-03 
1.34E-04 
2.41E-03 
9.74E-04 
3.76E-04 
8.42E-03 
2.95E-03 
8.48E-03 
6.43E-04 
4.93E-04 
2.14E-03 
1.76E-02 
5.82E-07 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.41 E-03 
1.13E-16 
3.14E-19 
1.69E-02 
7.62E-02 
8.14E-03 
3.17E-03 
3.48E-02 
3.97E-08 
2.66E-02 
4.60E-03 
2.78E-02 
8.21E-03 
3.27E-02 
4.77E-03 
3.26E-03 
9.53E-05 
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REMP DOSE FACTORS FOR INFANT AGE GROUP: DRINKING WATER (Page 2 of 2) 
mrem·liter/pCi-yr 

Tc-101 4.38E-22 5.52E-22 5.46E·21 O.OOE+OO 6.56E-21 3.01E-22 
Ru-103 4.84E-04 O.OOE+OO 1.62E-04 O.OOE+OO 1.01 E-03 O.OOE+OO 
Ru-105 6.89E-06 O.OOE+OO 2.32E-06 O.OOE+OO 5.07E-05 O.OOE+OO 
Ru-106 7.95E-03 O.OOE+OO 9.92E-04 O.OOE+OO 9.40E-03 O.OOE+OO 

Ag-110m 3.28E-04 2.40E-04 1.59E-04 O.OOE+OO 3.43E-04 O.OOE+OO 
Te-125m 7.64E-03 2.56E-03 1.03E-03 O.OOE+OO O.OOE+OO 
Te-127m 1.92E-02 6.38E-03 2.33E-03 5.56E-03 4.74E-02 O.OOE+OO 
Te-127 1.36E-04 4.54E-05 2.91E-05 1.10E-04 3.31E-04 O.OOE+OO 

Te-129m 3.27E-02 1.12E-02 5.03E-03 1.25E-02 8.17E-02 O.OOE+OO 
Te-129 9.28E-05 3.20E-05 2.17E-05 2.31E-04 O.OOE+OO 

Te-131m 3.80E-03 1.53E-03 1.26E-03 3.10E-03 1.05E-02 O.OOE+OO 
Te-131 1.29E-13 4.78E-14 3.63E-14 1.15E-13 3.31E-13 O.OOE+OO 
Te-132 6.17E-03 3.06E-03 2.85E-03 4.51E-03 1.91E-02 O.OOE+OO 
1-130 1.01E-03 2.22E-03 8.92E-04 2.49E-01 2.44E-03 O.OOE+OO 
1-131 1.13E-02 1.34E-02 5.88E-03 4.39E+OO 1.56E-02 O.OOE+OO 
1-132 . 1.47E-05 2.99E-05 1.06E-05 1.40E-03 3.34E-05 O.OOE+OO 
1-133 2.77E-03 4.03E-03 1.18E-03 7.32E-01 4.73E-03 O.OOE+OO 
1-134 2.21E-08 4.54E-08 1.61 E-08 1.06E-06 5.07E-08 O.OOE+OO 
1-135 3.41 E-04 6.79E-04 2.48E-04 6.08E-02 7.57E-04 O.OOE+OO 

Cs-134 1.24E-01 2.32E-01 2.34E-02 O.OOE+OO 5.97E-02 2.45E-02 
Cs-136 1.48E-02 4.34E-02 1.62E-02 O.OOE+OO 1.73E-02 3.54E-03 
Cs-137 1.72E-01 2.02E-01 1.43E-02 O.OOE+OO 5.41E-02 2.19E-02 
Cs-138 3.04E-11 4.94E-11 2.40E-11 O.OOE+OO 2.47E-11 
Ba-139 7.25E-07 4.81E-10 2.10E-08 O.OOE+OO 2.89E-10 2.91E-10 
Ba-140 5.49E-02 5.49E-05 2.83E-03 O.OOE+OO 1.30E-05 3.37E-05 
Ba-141 2.03E-16 6.40E-18 O.OOE+OO 8.36E-20 8.45E-20 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

5.66E-06 2.23E-06 5.74E-07 O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 1.96E-09 7.20E-10 1.72E-10 O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 2.57E-05 1.57E-05 1.84E-06 O.OOE+OO 4.83E-06 O.OOE+OO 
Ce-143 3.80E-06 2.52E-03 2.87E-07 O.OOE+OO 7.34E-07 O.OOE+OO 
Ce-144 9.82E-04 4.02E-04 5.50E-05 O.OOE+OO 1.62E-04 O,OOE+OO 
Pr-143 2.62E-05 9.78E-06 1.30E-06 O.OOE+OO 3.63E-06 O.OOE+OO 
Pr-144 2.74E-20 1.06E-20 1.38E-21 O.OOE+OO 3.85E-21 O.OOE+OO 
Nd-147 ,1.77E-05 1.82E-05 1.11 E-06 O.OOE+OO 7.00E-06 O.OOE+OO 
W-187 2.10E-04 1 .46E-04 5.05E-05 O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 3.16E-06 2.83E-07 1.60E-07 O.OOE+OO 5.64E-07 O.OOE+OO 
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9.38E-20 
5.89E-03 
2.74E-03 
6.03E-02 
1.24E-02 
3.64E-03 
7.76E-03 
2.85E-03 
1.95E-02 
7.41 E-03 

. 2.58E-02 

1.13E-02 
4.76E-04 
4.77E-04 
2.42E-05 
6.81E-04 
4.69E-08 
2.46E-04 
6.30E-04 
6.59E-04 
6.30E-04 
7.90E-11 
4.59E-05 
1.35E-02 
2.48E-15 
1.52E-24 
2.62E-02 
1.22E-04 
8.10E-03 
1.47E-02 
5.64E-02 
1.38E-02 
4.94E-16 
1.15E-02 
8.59E-03 
8.17E-03 
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REMP DOSE FACTORS FOR INFANT AGE GROUP: INHALATION -QUARTERLY SAMPLING (Page 1 of 2) 
mrem-m3/pCi-yr 

H-3 O.OOE+OO 6.51E-04 6.51E-04 6.51E-04 6.51E-04 6.51E-04 
C-14 2.65E-02 5.31E-03 5.31E-03 5.31E-03 5.31E-03 5.31 E-03 5.31E-03 
Na-24 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
P-32 1.86E+01 1.03E+OO 7.08E-01 O.OOE+OO O.OOE+OO O.OOE+OO 1.47E-01 
Cr-51 O.OOE+OO O.OOE+OO 2.80E·04 1.80E-04 4.14E-05 1.12E-03 
Mn-54 O.OOE+OO 2.80E-02 5.51E-03 O.OOE+OO 5.51E-03 1.11E+OO 7.81E-03 
Mn-56 _O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Fe-55 2.04E-02 1.21 E-02 3.44E-03 O.OOE+OO O.OOE+OO 8.98E-02 1.13E-03 
Fe-59 2.76E-02 4.78E-02 1.93E-02 O.OOE+OO O.OOE+OO 2.06E+OO 5.03E-02 
Co-58 O.OOE+OO 1.91E-03 2.84E-03 O.OOE+OO O.OOE+OO 1.21E+OO 1.74E-02 
Co-60 O.OOE+OO 1.20E-02 ·o.OOE+OO O.OOE+OO 4.58E+OO 3.24E-02 
Ni-63 3.39E-01 2.05E-02 1.16E-02 O.OOE+OO O.OOE+OO 2.09E-01 2.42E-03 
Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zn-65 2.20E-02 7.12E-02 3.54E-02 O.OOE+OO 3.70E-02 7.36E-01 5.85E-02 
Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-83 O.OOE+OO O.OOE+PO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 1.04E+OO 4.80E-01 O.OOE+OO O.OOE+OO O.OOE+OO 1.65E-02 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE·~OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 7.43E-01 O.OOE+OO 2.13E-02 O.OOE+OO O.OOE+OO 3.79E+OO 1.20E-01 
Sr-90 4.10E+01 O.OOE+OO 2.60E+OO O.OOE+OO O.OOE+OO 1.13E+01 1.31 E-01 
Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 1.01E+OO O.OOE+OO 2.69E-02 O.OOE+OO O.OOE+OO 4.21E+OO 1.21 E-01 
Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 1.89E-01 4.57E-02 3.33E-02 O.OOE+OO 5.09E-02 2.87E+OO 3.56E-02 
Zr-97 O.OOE+OO o.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nb-95 3.86E-02 1.58E-02 9.32E-03 O.OOE+OO 1.16E-02 1.18E+OO 3.12E-02 
Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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REMP DOSE FACTORS FOR INFANT AGE GROUP: INHALATION- QUARTERLY SAMPLING (Page 2 of 2) 
mrem-m3/pCi-yr 

Nu¢qpj;~; B(lltlf~i: --~(Q:§r{:· .. i;~qgy,. 'fHr~Q.fo '(ifl'RN~Y ;;~~[YNG \'i\f0.QJ~LLI 
Tc-101 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-103 4.50E-03 O.OOE+OO 1.52E-03 O.OOE+OO 9.48E-03 1.23E+OO 3.60E-02 
Ru-105 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 9.46E-02 O.OOE+OO 1.19E-02 O.OOE+OO 1.16E-01 1.26E+01 1.7BE-01 

Ag-110m 1.13E-02 8.20E-03 5.67E-03 O.OOE+OO 1.24E-02 4.16E+OO 3.75E-02 
Te-125m 8.21E-03 3.43E-03 1.14E-03 2.80E-03 O.OOE+OO 7.70E-01 2.23E-02 
Te-127m 2.23E-02 9.23E-03 2.77E-03 6.51E-03 5.01E-02 1.75E+OO 3.65E-02 
Te-127 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Te-129m 3.62E-02 1.56E-02 5.71E-03 1.40E-02 8.15E-02 4.31E+OO 1.77E-01 
Te-129 2.02E-07 8.90E-08 4.81E-08. 1.73E-07 4.49E-07 7.6BE-03 6.75E-02 

Te-131m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-131 3.79E-02 4.44E-02 1.96E-02 1.48E+01 5.18E-02 O.OOE+OO 1.06E-03 
1-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 4.13E-01 7.33E-01 7.77E-02 O.OOE+OO 1.99E-01 B.31E-02 1.39E-03 
Cs-136 5.34E-01 1.49E+OO 5.85E-01 O.OOE+OO 6.24E-01 1.30E-01 1.58E-02 
Cs-137 5.50E-01 6.14E-01 4.56E-02 O.OOE+OO 1.73E-01 7.15E-02 1.34E-03 
Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 6.64E-01 6.64E-04 3.44E-02 O.OOE+OO 1.59E-04 1.89E+01 4.55E-01 
Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La.-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 7.33E-02 4.41E-02 5.26E-03 O.OOE+OO 1.39E-02 1.37E+OO 5.70E-02 
Ce-143 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-144 3.57E+OO 1.35E+OO 1.97E-01 O.OOE+OO 6.01 E-01 1.10E+01 1.66E-01 
Pr-143 1.44E-01 5.39E-02 7.20E-03 O.OOE+OO 2.03E-02 4.46E+OO 3.84E-01 
Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nd-147 1.41E-01 1.45E-01 8.91E-03 O.OOE+OO 5.61E-02 5.74E+OO 5.56E-01 
W-187 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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REMP DOSE FACTORS FOR INFANT AGE GROUP: INHALATION~ WEEKLY SAMPLING (Page 1 of 2) 
mrem-m3/pCi-yr 

NQq!J[§:~L . . . BO~~§J~~~.;~ . uv~B.;~~f~ t· T.BOD'(~~ j~~.JHYROiQj~~ ~'i) KIDNEY,~~i1J i~~'}LUNG <Sf ~%.1:<31-LLI irr 
H-3 O.OOE+OO 6.47E-04 6.47E-04 6.47E-04 6.47E-04 6.47E-04 6.47E-04 

C-14 2.65E-02 5.31E-03 5.31E-03 5.31E-03 5.31E-03 5.31E-03 5.31E-03 
Na-24 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
P-32 2.41E+OO 1.33E-01 9.17E-02 O.OOE+OO O.OOE+OO O.OOE+OO 1.91E-02 
Cr-51 O.OOE+OO O.OOE+OO 9.76E-05 6.28E-05 1.44E-05 1.40E-02 3.90E-04 
Mn-54 O.OOE+OO 2.55E-02 5.02E-03 O.OOE+OO 5.02E-03 1.01E+OO 7.11E-03 
Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Fe-55 1.98E-02 1.18E-02 3.34E-03 O.OOE+OO O.OOE+OO 8.72E-02 1.10E-03 
Fe-59 1.43E-02 2.48E-02 1.00E-02 O.OOE+OO O.OOE+OO 1.07E+OO 2.62E-02 
Co-58 O.OOE+OO 1.26E-03 1.88E-03 O.OOE+OO O.OOE+OO 8.04E-01 1.15E-02 
Co-60 O.OOE+OO 8.03E-03 1.18E-02 O.OOE+OO O.OOE+OO 4.51 E+OO 3.20E-02 
Ni-63 3.39E-01 2.04E-02 1.16E-02 O.OOE+OO O.OOE+OO 2.09E-01 2.42E-03 
Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zn-65 1.95E-02 6.32E-02 3.14E-02 O.OOE+OO 3.28E-02 6.53E-01 5.19E-02 
Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 2.17E-01 1.00E-01 O.OOE+OO O.OOE+OO O.OOE+OO 3.46E-03 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 4.17E-01 O.OOE+OO 1.20E-02 O.OOE+OO O.OOE+OO 2.13E+OO 6.71E-02 
Sr-90 4.09E+01 O.OOE+OO 2.59E+OO O.OOE+OO O.OOE+OO 1.12E+01 1.31 E-01 
Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Y-91m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 6.13E-01 O.OOE+OO 1.63E-02 O.OOE+OO O.OOE+OO 2.55E+OO 7.33E-02 
Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Zr-95 1.20E-01 2.89E-02 2.11E-02 O.OOE+OO 3.23E-02 1.82E+OO 2.25E-02 
Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nb-95 1.68E-02 6.89E-03 4.05E-03 O.OOE+OO 5.06E-03 5.13E·01 1.36E-02 
Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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REMP DOSE FACTORS FOR INFANT AGE GROUP: INHALATION- WEEKLY SAMPLING (Page 2 of 2) 
mrem-m3/pCi-y1· 

Tc-101 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-1 03 2.14E-03 O.OOE+OO 7.22E-04 O.OOE+OO 4.51E-03 1.71 E-02 
Ru-105 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE·~OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 8.74E-02 O.OOE·I·OO 1.09E-02 O.OOE+OO 1.07E-01 1.16E+01 1.65E-01 

Ag-110m 1.01E-02 7.29E-03 5.05E-03 O.OOE+OO 1.10E-02 3.70E+OO 3.34E-02 
Te-125m 2.07E-03 6.86E-04 1.69E-03 O.OOE+OO 4.66E-01 1.35E-02 
Te-127m 1.70E-02 7.06E-03 2.12E-03 4.98E-03 3.84E-02 1.34E+OO 2.79E-02 
Te-127 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE·~OO . O.OOE+OO O.OOE+OO O.OOE+OO 

Te-129m 1.52E-02 6.55E-03 2.39E-03 5.88E-03 3.42E-02 1.81E+OO 7.42E-02 
Te-129 8.47E-08 3.73E-08 2.02E-08 7.25E-08 1.88E-07 3.22E-03 2.83E-02 

Te-131m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-131 3.79E-02 4.44E-d2 1.96E-02 1.48E+01 5.18E-02 O.OOE+OO 1.06E-03 
1-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1-135 O.OOE+OO · O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Cs-134 3.97E-01 7.05E-01 7.47E-02 O.OOE+OO 7.99E-02 1.34E-03 
Cs-136 5.81E-02 1.62E-01 6.36E-02 O.OOE+OO 6.78E-02 1.41 E-02 1.72E-03 
Cs-137 5.49E-01 6.12E-01 4.55E-02 O.OOE+OO 1.72E-01 7.13E·02 1.33E-03 
Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-139 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-140 6.77E-02 6.77E-05 3.50E-03 O.OOE+OO 1.62E-05 1.93E+OO 4.64E-02 
Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-140 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-141 2.99E-02 1.80E-02 2.14E-03 O.OOE+OO 5.66E-03 5.57E-01 2.32E-02 
Ce-143 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ce-144 3.22E+OO 1.22E+OO 1.78E-01 O.OOE+OO 5.42E-01 9.93E+OO 1.50E-01 
Pr-143 1.67E-02 6.26E-03 8.35E-04 O.OOE+OO 2.36E-03 5.17E-01 4.45E-02 
Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Nd-147 9.90E-03 1.01 E-02 O.OOE+OO 3.93E-03 4.02E-01 3.89E-02 
W-187 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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REMP DOSE FACTORS FOR ADULT AGE GROUP: SHORELINE/SEDIMEN.TTOTAL BODY AND SKIN DOSE 
mrem-kgfpCi-yr 

H-3 O.OOE+OO O.OOE+OO Ru-103 6.91 E-07 8.06E-07 
C-14 O.OOE+OO O.OOE+OO Ru-105 8.64E-07 9.79E-07 

Na-24 4.80E-06 5.57E-06 Ru-106 2.88E-07 3.46E-07 
O.OOE+OO O.OOE+OO Ag-110m 3.46E-06 4.03E-06 

Cr-51 4.22E-08 4.99E-08 Te-125m 6.72E-09 9.22E-09 
Mn-54 1.11 E-06 1.31 E-06 Te-127m 2.11E-10 2.50E-10 
Mn-56 2.11 E-06 2.50E-06 Te-127 1.92E-09 2.11 E-09 
Fe-55 O.OOE+OO O.OOE+OO Te-129m 1.48E-07 1.73E-07 
Fe-59 1.54E-06 1.80E-06 Te-129 1.36E-07 1.61E-07 
Co-58 1.34E-06 1.57E-06 Te-131m 1.61E-06 1.90E-06 
Co-60 3.26E-06 3.84E-06 Te-131 4.22E-07 4.99E-04 
Ni-63 O.OOE+OO O.OOE+OO Te-132 3.26E-07 3.84E-07 
Ni-65 7.10E-07 8.26E-07 1-130 2.69E-06 3.26E-06 
Cu-64 3.05E-07 3.26E-07 1-131 5.38E-07 6.53E-07 
Zn-65 7.68E-07 8.83E-07 1-132 3.26E-06 3.84E-06 
Zn-69 O.OOE+OO O.OOE+OO 1-133 7.10E-07 8.64E-07 
Br-83 1.23E-08 1.79E-08 1-134 3.07E-06 3.65E-06 
Br-84 2.30E-06 2.69E-06 1-135 2.30E-06 2.69E-06 
Br-85 O.OOE+OO O.OOE+OO Cs-134 2.30E-06 2.69E-06 
Rb-86 1.21E-07 1.38E-07 Cs-136 2.88E-06 3.26E-06 
Rb-88 6.72E-07 7.68E-07 Cs-137 8.06E-07 9.41E-07 
Rb-89 2.88E-06 3.46E-06 cs-1sa 4.03E-06 4.61E-06 
Sr-89 1.08E-10 1.25E-10 Ba-139 4.61E-07 5.18E-b7 
Sr-90 O.OOE+OO O.OOE+OO Ba-140 4.03E-07 4.61E-07 
Sr-91 1.59E-06 Ba-141 8.26E-07 9.41E-07 
Sr-92 1.73E-06 1.92E-06 Ba-142 1.52E-06 1.73E-06 
Y-90 4.22E-10 4.99E-10 La-140 2.88E-06 3.26E-06 

Y-91m 7.30E-07 8.45E-07 La-142 2.88E-06 3.46E-06 
Y-91 4.61E-09 5.18E-09 Ce-141 1.06E-07 1.19E-07 
Y-92 3.07E-07 3.65E-07 Ce-143 4.22E-07 4.80E-07 
Y-93 1.09E-07 1.50E-07 Ce-144 6.14E-08 7.10E-08 
Zr-95 9.60E-07 1.11E-06 Pr-143 O.OOE+OO O.OOE·~OO 

Zr-97 1.06E-06 1.23E-06 Pr-144 3.84E-08 4.42E-08 
Nb-95 9.79E-07 1.15E-06 Nd-147 1.92E-07 2.30E-07 
Mo-99 3.65E-07 4.22E-07 W-187 5.95E-07 6.91 E-07 

Tc-99m 1.84E-07 2.11E-07 Np-239 1.82E-07 2.11E-07 
Tc-101 5.18E-07 
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REMP DOSE FACTORS FOR TEEN AGE GROUP:SHORELJNE/SEOIMENT TOTAL BODY AND SKIN DOSE 
mrem-kg/pCi-yr 

·,. NUci!j'Q1}i::: T:ijg~O:x:.~>. $li!Ntft:· f.J[{Jf:!P.i: :}:[~Q.PY ;::~$JSIN 
H-3 O.OOE+OO O.OOE+OO Ru-103 3.86E-06 4.50E-06 

C-14 O.OOE+OO O.OOE+OO Ru-105 4.82E-06 5.47E-06 
Na-24 2.68E-05 3.11E-05 Ru-106 1.61 E-06 1.93E-06 
P-32 O.OOE+OO O.OOE+OO Ag-110m 1.93E-05 2.25E-05 
Cr-51 2.36E-07 2.79E-07 Te-125m 3.75E-08 5.15E-08 
Mn-54 6.22E-06 7.29E-06 Te-127m 1.18E-09 1.39E-09 
Mn-56 1.18E-05 1.39E-05 Te-127 1.07E-08 1.18E-08 
Fe-55 O.OOE+OO O.OOE+OO Te-129m 8.25E-07 9.65E-07 
Fe-59 8.58E-06 1.01 E-05 Te-129 7.61 E-07 9.00E-07 
Co-58 7.50E-06 8.79E-06 Te-131m 9.00E-06 1.06E-05 
Co-60 1.82E-05 2.14E-05 Te-131 2.36E-06 2.79E-03 
Ni-63 O.OOE+OO O.OOE+OO Te-132 1.82E-06 2.14E-06 
Ni-65 3.97E-06 4.61E-06 1-130 1.50E-05 1.82E-05 
Cu-64 1.70E-06 1.82E-06 1-131 3.00E-06 3.64E-06 
Zn-65 4.29E-06 4.93E-06 1-132 1.82E-05 2.14E-05 
Zn-69 O.OOE+OO O.OOE+OO 1-133 3.97E-06 4.82E-06 
Br-83 6.86E-08 9.97E-08 1-134 1.72E-05 2.04E-05 
Br-84 1.29E-05 1.50E-05 1-135 1.29E-05 1.50E-05 
Br-85 O.OOE+OO O.OOE+OO cs-134 1.29E-05 1.50E-05 
Rb-86 6.75E-07 7.72E-07 Cs-136 1.61E-05 1.82E-05 
Rb-88 3.75E-06 4.29E-06 Cs-137 4.50E-06 5.25E-06 
Rb-89 1.61 E-05 1.93E-05 Cs-138 2.25E-05 2.57E-05 
Sr-89 6.00E-10 6.97E-10 Ba-139 2.57E-06 2.89E-06 
Sr-90 O.OOE+OO O.OOE+OO Ba-140 2.25E-06 2.57E-06 
Sr-91 7.61 E-06 8.90E-06 Ba-141 4.61 E-06 5.25E-06 
Sr-92 9.65E-06 1.07E-05 Ba-142 8.47E-06 9.65E-06 
Y-90 2.36E-09 2.79E-09 La-140 1.61 E-05 1.82E-05 

Y-91m 4.07E-06 4.72E-06 La-142 1.61E-05 1.93E-05 
Y-91 2.57E-08 2.89E-08 Ce-141 5.90E-07 6.65E-07 
Y-92 1.72E-06 2.04E-06 Ce-143 2.36E-06 2.68E-06 
Y-93 6.11 E-07 8.36E-07 Ce-144 3.43E-07 3.97E-07 
Zr-95 5.36E-06 6.22E-06 Pr-143 O.OOE+OO O.OOE+OO 
Zr-97 5.90E-06 6.86E-06 Pr-144 2.14E-07 2.47E-07 
Nb-95 5.47E-06 6.43E-06 Nd-147 1.07E-06 1.29E-06 
Mo-99 2.04E-06 2.36E-06 W-187 3.32E-06 3.86E-06 

Tc-99m 1.03E-06 1.18E-06 Np-239 1.02E-06 1.1BE-06 
Tc-101 2.89E-06 3.22E-06 
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REMP DOSE FACTORS FOR CHILD AGE GROUP: SHORELINE/SEDIMENT TOTAL BODY AND SKIN DOSE 
mrem-kg/pCi-yr 

NUCEIDE ' i~~f}'~oox~I §JSm .\ ·;:~&ucLioE('' -r:;:ij:§ov :~r 1¥~( sK'i'NY:. 
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H-3 ci.OOE+OO O.OOE+OO Ru-103 8.06E-07 9.41 E-07 
C-14 O.OOE+OO O.OOE+OO Ru-105 1.01 E-06 1.14E-06 
Na-24 5.60E-06 6.50E-06 Ru-106 3.36E-07 4.03E-07 
P-32 O.OOE+OO O.OOE+OO Ag-110m 4.03E-06 4.70E-06 
Cr-51 4.93E-08 5.82E-08 Te-125m 7.84E-09 1.08E-08 
Mn-54 -1.30E-06 1.52E-06 Te-127m 2.46E-10 2.91E-10 
Mn-56 2.46E-06 2.91E-06 Te-127 2.24E-09 2.46E-09 
Fe-55 O.OOE+OO O.OOE+OO Te-129m 1.72E-07 2.02E-07 
Fe-59 1.79E-06 2.11E-06 Te-129 1.59E-07 1.88E-07 
Co-58 1.57E-06 1.84E-06 Te-131m 1.88E-06 2.22E-06 
Co-60 3.81E-06 4.48E-06 Te-131 4.93E-07 5.82E-04 
Ni-63 O.OOE+OO O.OOE+OO Te-132 3.81E-07 4.48E-07 
Ni-65 8.29E-07 9.63E-07 1-130 3.14E-06 3.81E-06 
Cu-64 3.56E-07 3.81 E-07 1-131 6.27E-07 7.62E-07 
Zn-65 8.96E-07 1.03E-06 1-132 3.81 E-06 4.48E-06 
Zn-69 O.OOE+OO O.OOE+OO 1-133 8.29E-07 1.01 E-06 
Br-83 1.43E-08 2.08E-08 1-134 3.58E-06 4.26E-06 
Br-84 2.69E-06 3.14E-06 1-135 2.69E-06 3.14E-06 
Br-85 O.OOE+OO O.OOE+OO Cs-134 2.69E-06 3.14E-06 
Rb-86 1.41E-07 1.61 E-07 Cs-136 3.36E-06 3.81 E-06 
Rb-88 7.84E-07 8.96E-07 Cs-137 9.41E-07 1.10E-06 
Rb-89 3.36E-06 4.03E-06 Cs-138 4.70E-06 5.38E-06 
Sr-89 1.25E-10 1.46E-10 Ba-139 5.38E-07 6.05E-07 
Sr-90 O.OOE+OO O.OOE+OO Ba-140 4.70E-07 5.38E-07 
Sr-91 1.59E-06 1.86E-06 Ba-141 9.63E-07 1.10E-06 
Sr-92 2.02E-06 2.24E-06 Ba-142 1.77E-06 2.02E-06 
Y-90 4.93E-10 5.82E-10 La-140 3.36E-06 3.81E-06 

Y-91m 8.51E-07 9.86E-07 La-142 3.36E-06 4.03E-06 
Y-91 5.38E-09 6.05E-09 Ce-141 1.23E-07 1.39E-07 
Y-92 3.58E-07 4.26E-07 Ce-143 4.93E-07 5.60E-07 
Y-93 1.28E-07 1.75E-07 Ce-144 7.17E-08 8.29E-08 
Zr-95 1.12E-06 1.30E-06 Pr-143 O.OOE+OO O.OOE+OO 
Zr-97 1.23E-06 1.43E-06 Pr-144 4.48E-08 5.15E-08 
Nb-95 1.14E-06 1.34E-06 Nd-147 2.24E-07 2.69E-07 
Mo-99 4.26E-07 4.93E-07 W-187 6.94E-07 8.06E-07 

Tc-99m 2.15E-07 2.46E-07 Np-239 2.13E-07 2.46E-07 
Tc-101 6.05E-07 6.72E-07 

Page 3 of 3 
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CONSOLIDATED DOSE CALCULATIONS 

Attachment M 
0 DCM-QA-008 
Revision 19 
Page 83 of 86 

Equations 1 -4 in Section 6.0 of ODCM-QA-008 consolidate the methodology of Regulatory 
Guide (RG) 1.109 (Ref. 3.1 ). Equations 1, 3, and 4 are related to Equation A-1 of Appendix A to 
Revision 1 of RG 1.1 09. This equation is a generalized equation for calculating the radiation 
dose to man via liquid effluent pathways. Equation A-1 is expressed as follows: 

Where 

Ralpj 

1 Uap 

Dafpj 

is the annual dose to organ j of an individual of age group a from nuclide i via 
pathway p, in mrem/yr; 

is the concentration of nuclide i in the media of pathway p, in pCi/1, pCi/kg, or 
pCi/m2

; 

is the exposure time or intake rate {usage) associated with pathway p for age 
group a, in 1/yr, hr/yr or kg/yr (as appropriate); and 

is the dose factor, specific to age group a, radionuclide i, pathway p, and 
organ j. It represents the dose due to the intake of a radionuclide, in 
mrem/pCi, or from exposure to a given concentration of a radionuclide in 
sediment, in mrem per hr/pCi per m2• 

C1p of Equation A-1 corresponds to the RESREMP, and RalpJ corresponds to DREMPIING• DREMPrrs, 
and DREMPJsKIN of Equations 1, 3, and 4. · 

The major differences between Equation A-1 and Equations 1, 3 and 4 of Section 6.0 of 
ODCM-QA-008 are as follows: 

1. As shown in EC-ENVR-1 027 (Ref. 3.13), the dose factors (DcALCIING. DcALcrrs, and 
DeALe/sKIN) of Equations 1, 3, and 4 in Section 6.0 of ODCM-QA-008 incorporate both the 
usage factor, Uap. and the dose factor, DalpJ found in equation A-1 from RG 1.1 09. 

2. DcALcrrs, & DcALC/SKIN of Equations 3 and 4 from the ODCM have been modified by an 
assumed area density {80 kg/m2> for the first two inches of sediment to accommodate 
activity concentrations for sediment expressed in pCi/kg. 

3. In addition to the variables already discussed, all three of the ODCM equations incorporate 
the variable FsAMP to account for consumption periods (e.g., water and fish) or exposure 
times (shoreline sediment) less than one year. This is necessary because the dose 
factors, Da1p1• from RG 1.109 used by EC-ENVR-1 027 for the derivation of DcALCIING. 
DcALcrrs. & DeALe/SKIN are based on continuous intakes or exposures over a one-year 
period. However, activity concentrations for REMP samples may represent consumption 
or exposure periods of a week, two weeks, a month, a quarter, or in exceptional cases 
periods of other duration less than one year. 

Page 1 of 4 
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4. As shown in EC-ENVR-1027, the dose factors of Equation 1 for certain media monitored 
by the REMP, such as monthly composited drinking water samples, incorporate an 
additional factor not included in Equation A-1. This additional factor calculates the dose 
from activity concentrations that might be consumed at the midpoint of the compositing 
period rather than the end of the period. 

Equation 1 in Section 6.0 of ODCM-QA-008 may also be used to determine doses associated 
with the airborne exposure pathway resulting from the ingestion of such foods as milk, fruits, 
and vegetables. The use of Equation 1 for this purpose is similar to the intended use of 
Equation C-13 in Appendix C of RG 1.109 (Ref. 3.1 ). Equation C-13 is expressed as follows: 

D c e) "' 1. l'f " 11/cll/ FcF< Lf cL< J Dja r, = ~D F IijaLUa gCi(r,fJ)+Ua i (r,fJ)+Ua I r,fJ)+Ua I I l\fJ) 
I 

Where 

D1a(r, e) is the annual dose to organ j of an individual of age group a from the 
dietary intake of atmospherically released radionuclides, in mrem/yr for 
sector eat distance r, 

c, is the concentration of nuclide i in produce, milk, meat or leafy 
vegetables, in pCi/1 or pCi/kg for sector eat distance r, 

Ua are the ingestion rates of produce, milk, meat, or leafy vegetables, 
respectively for individuals in age group a, in 1/yr or kg/yr (as appropriate); 

DFiifa is the dose conversion factor for the ingestion of nuclide i, organ j and age 
group a, in mrem/pCi; and 

fg,J are fractions that may be assumed to represent the portion of the total of 
that food product that is radiologically contaminated which is consumed 
during the period of interest. 

C1 of Equation C-13 corresponds to the RESREMP. and DFiifa corresponds to DREMP/ING, of 
Equation 1 as it applies to food products containing radionuclides from the airborne pathw~y. 

The major differences between Equation C-13 and Equation 1 of Section 6.0 of ODCM-QA-008 
are as follows: 

1. Equation C-13 was formulated to calculate the total dose from the consumption of various 
foods (produce, milk, meat, and leafy vegetables) and radionuclides simultaneously, 
whereas Equation 1 is intended to calculate the doses separately for each item of food 
and each radionuclide. 

2. Equation C-13, similar to Equation A-1 discussed above, states usage factors and other 
factors for ingestion separately while equation 1 has incorporated these factors into the 
dose factors presented in the tables of Attachments H through L of ODCM~QA-008. This 

. is shown in EC-ENVR-1027 (Ref. 3.16) 

Page 2 of 4 
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3. In addition to the variables already discussed for Equation C-13, Equation 1 of the ODCM 
incorporates the variable FsAMP to account for consumption periods (e.g.,.milk and 
produce) less than one year. This is necessary because the dose factors, DFiua. from RG 
1.109 used by EC-ENVR-1 027 for the derivation of DcALCIING are based on continuous 
intakes over a one year period. However, activity concentrations for REMP samples may 
represent consumption or exposure periods of a week, two weeks, a month, a quarter, or 
in exceptional cases periods of other duration less than one year. 

Equation 2 in Section 6.0 of ODCM-QA-008 may also be used to determine doses associated 
with the inhalation of radionuclides. The use of Equation 2 for this purpose is similar to the 
intended use of Equation C-4 in Appendix C of RG 1.109 (Ref. 3.1 ). Equation C-4 is expressed 
as follows: 

Where 

is the annual dose in mrem/yr associated with inhalation of all 
radionuclides, to organ j of an individual in age group a 

is the inhalation rate in m3/yr for the appropriate age group 

is the annual average ground-level concentration of nuclide i in air in 
sector e at distance r, in pCi/m3 

is the dose conversion factor for the inhalation of nuclide i, organ j and 
age group a, in mrem/pCi; · 

%i of Equation C-4 corresponds to the RESREMP. and DFAua corresponds to DREMP/INH. of Equation 
2 as it applies to the inhalation of air containing radionuclides. 

The major differences between Equation C-4 and Equation 2 of Section 6.0 of ODCM-QA-008 
are as follows: 

1. Equation C-4 was formulated to calculate the total dose from inhalation of multiple 
radionuclides at different concentrations simultaneously, whereas Equation 2 is intended 
to calculate the doses separately for each radionuclide and concentration. 

2. Equation C-4 states breathing rates for inhalation separately, while Equation 2 has 
incorporated these into the dose factors presented in the tables of Attachments H through 
L of ODCM-QA-008. This is shown in EC-ENVR-1027 (Ref. 3.16) 

Page 3 of 4 
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3. In addition to the variables already discussed for equation C-4, Equation 2 of the ODCM 
incorporates the variable FsAMP to account for consumption inhalation periods less than 
one year. This is necessary because the dose factors, DFAua. from RG 1.109 used by 
EC-ENVR-1 027 for the derivation of DcALC/INH is based on continuous inhalation over a 
one-year period. However, activity concentrations for REMP air samples may represent 
inhalation periods of a week, a quarter, or in exceptional cases periods of other duration 
less than one year. 

4. As shown in EC-ENVR-1027, the dose factors of Equation 2 incorporate an additional 
factor not included in Equation C-4. This additional factor calculates the dose from activity 
concentrations that might be consumed at the midpoint of a quarterly com positing period 
rather than the end of the period. 

Page4 of4 
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1) Revise definition 5.1 (fnsignificant Effluent Pathway}. Current definition 
does not correct\y define 1he re1erenced eff\uen~ pathway. 

2) Incorporate PCAF 2005-1535 

3) Update "Chemistry Support Supervisor-SSES" title to "Chemistry Support 
Supervisor't 

4) Miscelraneous typographical corrections. 

The Changes to ODCM-OA·009 above have been determined to not decrease 
the level of effluent control or the accuracy and/or reliability of dose carcurations 
or setpoint determinations as required by 10CRF20.1302, 40CFR190~ 
1 OCRF50.36a, and 1 OCFRSO, Appendix J. 
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1. PURPOSE 

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

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

2. POLICY/DISCUSSION 

2.1 Evaluation and Monitoring Criteria for Effluent Pathways 

2.1.1 Potential effluent pathways will be evaluated on a case-by-case 
basis. The evaluation wm include identification of systems which 
are normally non-radioactive (as described in the FSAR) but could 
possibly become radioactive through interfaces with radioactive 
systems (Reference: NRC IE BuUetin No. 804 10). The evaluation 
will determine the significance of any potential effluent pathways 
and extent of sampling and/or monitoring required. The frequency 
of sampling or monitoring will be determined based on the 
potential for contamination, the potential for inadvertent releasest 
the potential levels of contamination and releases, and the 
potential impact on station offsite doses. 

2.1 .2 Results of sampling and/or evaluation will be used to classify 
systems into one of the fol\owing ca1egories: 

a. Not an Effluent Pathway 

b. Insignificant Effluent Pathway 

c. Significant Effluent Pathway 

d. Systems with NRC 1/E Bulletin 80-10 Applicability 

Listings of systems classified as Insignificant or Significant 
Effluent Pathways or have 80-10 applicability are provided in 
Attachments A, B, and C, respectively. 
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2.1.3 Certain holding tanks for liquids and/or sludges that are not 
physically connected to radioactivefy contaminated systems also 
cou~d become radioactively contaminated if they were to receive 
and concentrate radioactive materiars from undetectable to 
detectable levels. All such tanks/vessels that receive/collect 
materials that have been in the station's Radiologically ControUed 
Areas, that altow these materials to contact liquidst and from 
which the liquid contents of the tanks could be released to the 
environment should be considered as 80-10 systems. 

All 80-1 0 systems shall be sampled and analyzed for radioactivity 
periodically in accordance with station procedures. If an 80-1 0 
system becomes radioactively contaminated, a Condition Report 
(CR) shall be initiated. Further use of the system shall be 
evaluated and documented in Operability Assessments in 
response to the CR. 

Compensatory measures, if any. shall be subject to 50.59 
screening and/or evaluation. 

If the resolution of the Condition Report is to continue operation of 
the system as contaminated (i.e., "use-as-is~'), this shall require 
the performance of a 50.59 screening and/or evaluation. 

2. 1.4 Positively detected radioactive material in samples collected from 
all airborne and waterborne offsite release pathways will be 
reported in the Radioactive Effluent Release Report. 

2.2 ~ow-Level Radioactivity in the Sewage Treatment Plant (STP) 

2.2.1 Sewage processing facilities, such as the SSES sewage treatment 
plant, can under certain unusual conditions become contaminated 
with Hcensee generated radioactive materials (NRC IN 88-22). 

2.2.2 Sewage treatment plant sludge is typically shipped to, and 
disposed of at, an offsite facility. The foHowing guidelines have 
been established to support the disposal of sewage treatment 
sludge: 

a. Sludge coJiected for disposal at an offsite facility should be 
sampled and analyzed to environmental LLD criteria, to 
quantify any radioactivity present above natura~ 
background levels prior to free release. 
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b. When sludge is determined to be contaminated with 
radionuclides generated from SSES operations, which 
have half-lives sufficiently long to make hold-up for decay 
impractical, the following options should be considered: 

(1) Dispose of the s!udge as low level radioactive 
waste. 

(2) Obtain a special permit pursuant to the 
requirements of 1 o CFR 20.2002. 

c. The sewage treatment plant liquid effluent should be 
sampled monthly for radioactivity. 

2.2.3 A common source term for radionuclides identified in the STP is 
when individuals who work on-site have been subjected to the 
medical administration of radio-pharmaceuticals for diagnostic or 
therapeutic purposes. In these cases, normal biofogical 
elimination processes can easily result in levels of radioactivity in 
sewage treatment plant solutions and suspensions that are within 
the detection capabilities of the associated sampling and analysis 
program. Naturally occurring background radioisotopes and 
weapons testing fallout radioisotopes may also be identified in 
STP effluents or sludge. The radionuclides referenced above 
(naturally occurring, weapons testing fallout, medical) can be 
e\iminated from consideration (regarding radioactive liquid effluent 
compliance or free release of sludge) once a determination has 
been made and documented that the source of the radjonuclides 
is not due toSSES operations (i.e., licensee byproduct material}. 

3. REFERENCES 

3.1 10CFR20.2002, Method for Obtaining Approval of Proposed Disposal 
Procedures 

3.2 10CFR20 Appendix B, Annual Limits on Intake (ALis) and Derived 
Concentrations (DACs) of Radionuclides for Occupational Exposure; Effluent 
Concentrations; Concentrations for Release to Sewerage 

3.3 10CFR50 Appendix I, Numerical Guides for Design Objectives and Limiting 
Conditions for Operation to Meet the Criterion "As Low as is Reasonably 
Achievable" for Radioactive Material in Light-water Cooled Nuclear Power 
Reactor Effluents 

3.4 10CFR50.59, Changes, Tests, and Experiments 
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3.5 NRC lE Bulletin No. 80ft 1 Or Contamination of Nonradioactive System and 
Resulting Potential for Unmonltoredt UncontroiJed Release of Radioactivity to 
Environment 

3.6 FSAR Sectlon 11.2, Liquid Waste Management Systems 

3.7 FSAR Section 11.3, Gaseous Waste Management Systems 

3.8 ODCM-QA-003, Effluent Monitor Setpoints 

3.9 PPL Calculation EC-ENVR-1 OOBt Unmonitored Release Analysis: Systems 
Jdentified in PLI-77223 

3.10 Safety Evaluation NL-92-007~ Operation of LLRWHF at SSES 

3.11 Safety Evaluation NL-95-001, Refueling Outage Decay Heat Removar and Tie-In 
of the SDHR Temporary Cooling Equipment 

3.12 Safety Evaluation NL-95-015, Operation of the Sewage Treatment P~ant with 
Sfudge Activity Above Environmental LLDs 

3.13 PLI-77223, Letter from D. L. Hagan to K. E. Shank, "Potential Unmonitored 
Release Assessmenf' 

3. i 4 NDAP-QA-1180, Radiological Effluent Monitoring and Control 

3.15 NRC Generic Letter No. 91-18, Revision 1; Information to Licensees Regarding 
NRC rnspection Manual Section on Resolution of Degraded and Nonconforming 
Conditions, October 8, 1997 

3.16 Condition Report #95876 

3.17 Unit 1 and Unit 2 Technical Requirements Manual 

3.18 PU-86027, Insignificant Pathway- Noble Gas Entrained in Liquid Effluent 

3.19 Condition Report #457463 and Action Request #457461 

3.20 NRC IN 88-22 
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4. RESPONSIBILITIES 

4.1 Manager - Plant Chemistry 

4.1.1 Ensures adequacy and correctness of dose and effluent policy 
statements. 

4.1.2 Ensures effluent pathways are properly evaluated based on 
calculations or other appropriate methods. 

5. DEFINITIONS 

5.1 Insignificant Effluent Pathway- Evaluation and/or periodic sampling demonstrate 
that the pathway may contain radioactive effluents, howevert these effluents may 
not be reasonabJy expected to exceed the appropriate Unrestricted Area EC 
value (fractional ECs summed when appropriate) listed in Table 2 of Appendix B 
to 1 0 CFR 2:0. A release pathway which fans in this category will be sampled 
periodically. 

5.2 ECL- Effluent Concentration Lim~t as defined in 10CFR20, Appendix B. 

5.3 Not An Effluent Pathway· Realistic evafuation {e.g., engineering design, system 
operation, radionuclide inventory) demonstrates that the pathway has no 
potential for release of radioactive material. Although not required, periodic 
sampling may at times be periormed to confirm the result of the evaluation. 

5.4 Significant Effluent Pathway- Evaluation and/or periodic sampling demonstrate 
that the pathway may contain radioactive effluentst and these effluents may be 
reasonably expected to exceed 1 0 times the appropriate Unrestricted Area EC 
value (fractional ECs summed when appropriate) listed in Table 2 of Appendix B 
to 10 CFR 20. Significant Effluent Pathways are not always sampled 
continuously. They will be sampled and/or monitored continuously except where 
TRO Action Statements atlow something different. Monitoring will occur in 
accordance with TR requiremen1s. 

5.5 80-1 0 Systems are those systems considered as non-radioactive (or described 
as non-radioactive in the FSAR), which could become radioactive through 
interfaces with radioactive systems (a non-radioactive system 1hat could become 
contaminated due to leakaget valving errors, or other operating conditions in the 
radioactive systems). These normaUy non-radroactive systems are considered 
80-1 0 Systems in accordance with NRC IE BuUetin 80-1 0 if they have both a 
potential for radioactive contamination and a release pathway to the 
environment. Monitoring systems or sample analysis must be capable of 
detec\lng the Effluent lower Limits oi Detection (llDs) reierenced in the TRM. 
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6. PROCEDURE 

Chemistry Support shaU perform dose calculations as required to support classification 
of effluent pathways. Use may be made of incoming requests for revision of the ODCM, 
or other relevant information that may be received from Nuclear Engineering or other 
PPL Susquehanna, LLC groups. 

7. RECORDS 

None 
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SYSTEMS CLASSIFfED AS INSIGNIFICANT EFFLUENT PATHWAY 

SYSTEM NO. DESCRIPTION REFERENCE 

0378 Condensate Storage and Transfer 1 

0370 Refueling Storage and Transfer 1 

048 RFPT Lube Oil 1 

095 H2 Seal Oil 1 

093 Main Turbine Lube Oil 1 

0990 Sewage Treatment Plant 2 

040 Batch Lube Oil Tank 3 

-- Noble Gas Entrained in Liquid Effluent 4 

Notes: 

1. PPL Calculation EC-ENVH··1 008 

2. Sewage treatment plant is designed to be operated as a non~radioactive system. 
Classification as an insignificant Effluent Pathway is in accordance with Safety 
Evaluation NL-95-015 

3. PLJ-77223 

4. PLI-86027 dated July 24, 1998, Insignificant Efftuent Pathway- Noble Gas Entrained in 
Liquid Efftuent 

Page 1 of 1 
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SYSTEMS CLASSIFIED AS SIGNIFICANT EFFLUENT PATHWAY 

SYSTEM NO. DESCRIPTION REFERENCE 

069 Liquid Waste Management Systems 1 

068 Solid Radwaste Processing Systems 3 

072 Offgas System 2 

012F Unit 1 and Unit 2 Reactor Building Vents 2 

0128 Unit 1 and Unit 2 Turbine Building Vents 2 

070 Standby Gas Treatment System Vent 2 

Notes: 

1 . SSES FSAR Chapter 11.2 

2. SSES FSAR Chapter 11.3 

3. SSES FSAR Chapter 11.4 

Page 1 of 1 
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SYSTEMS WITH NRC liE BULLETIN 80·10 APPLLICABILITY 

SYSTEM NO. DESCRIPTION REFERENCE 

011 Service Water (F/P HTX Discharge) 1 

016 AHA Service Water 1 

018 Instrument Air 1 

019 Service Air 1 

022 Makeup Demineralizers 1 

027 Station Auxiliary Boiler/Auxiliary Steam 1 

011 Shutdown Decay Heat Removal Service Water 3 

042 Circulating Water 1 

054 Emergency Service Water 1 

086 Low Level Radwaste Handling Facility 2 

1. PLI-77223 

2. Saiety Evaluation NL-92-007, Rev. 2t Operation of LLRWHF at SSES 

3. Safety Evaluation NL-95·001, Rev. 2 

Page 1 of 1 



VENTING or PURGING
PPL Rev. 0 3.6.1

SUSQUEHANNA - UNIT 1 TRM / 3.6-1 EFFECTIVE DATE 8/31/1998

3.6 Containment

3.6.1 VENTING or PURGING

TRO  3.6.1 VENTING or PURGING of the primary containment shall be
performed only with the following conditions established:

1. Both Standby Gas Treatment Systems shall be OPERABLE in
accordance with LCO 3.6.4.3 “Standby Gas Treatment (SGT)
System” and whenever the purge system is in use during
MODE 1, 2, or 3, only one of the SGT System trains may be
used.

2. LCO 3.3.6.1 “Primary Containment Isolation
Instrumentation” Function 2.e “SGTS Exhaust Radiation -
High” shall be OPERABLE.

APPLICABILITY: Whenever primary containment VENTING or PURGING is in
progress.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. VENTING and PURGING
requirements not met.

A.1 Suspend all VENTING and
PURGING of the primary
containment.

Immediately

TECHNICAL REQUIREMENT SURVEILLANCE

SURVEILLANCE FREQUENCY

TRS  3.6.1.1 Verify that the requirements of TRO 3.6.1
“VENTING and PURGING” are met.

Within 4 hours
prior to start
of VENTING or
PURGING of the
primary
containment

AND

12 hours
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3.11 Radioactive Effluents 

3.11.1 Liquid Effluents 

3.11 .1.1 Liquid Effluents Concentration 

Liquid Effluents Concentration 
3.11 .1.1 

TRO 3.11.1.1 The concentration of radioactive material released in liquid 
effluents to UNRESTRICTED AREAS (See FSAR Section 2.1.1.3) 
shall be limited to 10 times the concentrations specified in 
Appendix B, Table 2, Column 2 to 10CFR 20.1001-20.2402 for 
radionuclides other than dissolved or entrained noble gases. 
For dissolved or entrained noble gases, the concentration 
shall be limited to 2E-4 f!Cilml total activity. 

APPLICABILITY: At all times. 

ACTIONS 

---------------------------------------------------------- N 0 T E -----------------------------------------------------------
1. The provisions of TRO 3.0.4 are not applicable. 

CONDITION 

A. Concentration of 
radioactive material 
released in liquid 
effluents to 
UNRESTRICTED AREAS 
(See FSAR Section 
2.1.1.3) exceeds the 
limits specified in 
TRO 3.11 .1.1 

SUSQUEHANNA- UNIT 1 

REQUIRED ACTION 

A 1. Restore the concentration 
to within the above 
limits 

COMPLETION TIME 

Immediately 

TRM/3.11-1 EFFECTIVE DATE 03/31/2006 
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TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE 

TRS 3.11.1.1.1 The radioactivity content of each batch of 
radioactive liquid waste shall be 
determined by sampling and analysis in 
accordance with Table 3.11 .1.1-1 . The 
results of pre-release analyses shall be 
used with the calculational methods and 
parameters in the ODCM to assure that the 
concentration at the point of release is 
maintained within the limits of TRO 
3.11.1.1 

Liquid Effluents Concentration 
3.11 .1.1 

FREQUENCY 

Prior to each 
release 

TRS 3.11.1.1.2 Post release analyses of samples composited According to 
from batch releases shall be performed in the ODCM 
accordance with Table 3.11.1.1-1. The 
results of the previous post-release 
analyses shall be used with the 
calculational methods and parameters in the 
ODCM to assure that the concentrations at 
the point of release were maintained within 
the limits of TRO 3.11.1.1 

SUSQUEHANNA- UNIT 1 TRM I 3.11-2 EFFECTIVE DATE 8/31/1998 
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TABLE 3.11.1.1-1 

Liquid Effluents Concentration 
3.11 .1.1 

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM 

Lower Limit 
Minimum of Detection 

Liquid Release Sampling Analysis Type of Activity (LLD) 
Type Frequency Frequency Analysis (!lCilml) 

Batch Waste Prior to Prior to release Principal Gamma 5E-7 
Release Tanks Release Each Batch Emitters 

Each Batch 
1-131 1E-6 

Prior to 31 days Dissolved and 1E-5 
Release Entrained Gases 
One Batch per (Gamma Emitters) 
month 
Prior to 31 days H-3 1E-5 
Release Composite<al 
Each Batch 

Gross Aleha 1E-7 
Prior to 92 days Sr-89, Sr-90 5E-8 
Release Composite<al 
Each Batch 

Fe-55 1E-6 

(a) Minimum frequency for initiation of required analysis. 

SUSQUEHANNA- UNIT 1 TRM I 3.11-3 EFFECTIVE DATE 8/31/1998 
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3.11 Radioactive Effluents 

3.11.1 Liquid Effluents 

3.11.1.2 Liquid Effluents Dose 

Liquid Effluents Dose 
3.11.1.2 

TRO 3.11.1.2 The dose or dose commitment to a MEMBER OF THE PUBLIC from 
radioactive materials in liquid effluents released from each 
reactor unit to UNRESTRICTED AREAS shall be limited: 

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

b. During any calendar year to less than or equal to 3.0 
mrems to the total body and to less than or equal to 
10 mrems to any organ. 

APPLICABILITY: At all times. 

ACTIONS 

--------------------------------------------------------- N 0 T E ----------------------------------------------------------
1. The provisions of TRO 3.0.4 are not applicable. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Calculated dose from 
the release of 
radioactive materials 
in liquid effluents 
exceeding any of the 
above limits 

SUSQUEHANNA- UNIT 1 

A 1. Prepare and submit a 
Special Report to the 
Commission 

TRM I 3.11-4 

Within 30 days 

EFFECTIVE DATE 03/31/2006 
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TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE 

TRS 3.11 .1.2.1 Determine cumulative dose contributions 
from liquid effluents for the current 
calendar quarter and the current calendar 
year in accordance with methodology and 
parameters in the ODCM 

SUSQUEHANNA- UNIT 1 TRM I 3.11-5 

Liquid Effluents Dose 
3.11.1.2 

FREQUENCY 

31 days 

EFFECTIVE DATE 8/31/1998 
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3.11 Radioactive Effluents 

3.11.1 Liquid Effluents 

3.11.1.3 Liquid Waste Treatment System 

Liquid Waste Treatment System 
3.11.1 .3 

TRO 3.11.1.3 The appropriate portions of the Liquid Radwaste Treatment 
System, as described in the ODCM, shall be OPERABLE. 
Appropriate portions of the Liquid Waste Treatment System 
shall be used to reduce the radioactive materials in liquid 
effluent, prior to their discharge, when projected doses due 
to liquid effluent releases from each reactor unit to 
UNRESTRICTED AREAS would exceed 0.06 mrem to the total 
body or 0.2 mrem to any organ in a 31 day period. 

APPLICABILITY: At all times 

ACTIONS 

--------------------------------------------------------- N 0 T E ----------------------------------------------------------

1. The provisions of TRO 3.0.4 are not applicable. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Liquid effluent 
releases being 
discharged without 
treatment and in 
excess of the TRO 
limit. 

SUSQUEHANNA- UNIT 1 

A 1. Prepare and submit a 
Special Report to the 
Commission 

TRM I 3.11-6 

30 days 

EFFECTIVE DATE 03/31/2006 
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Liquid Waste Treatment System 

3.11.1 .3 

TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE FREQUENCY 

TRS 3.11 .1.3.1 Project doses due to liquid releases from 31 days 
each reactor unit to UNRESTRICTED AREAS in 
accordance with the methodology and 
parameters in the ODCM. 

T R S 3. 11 . 1 . 3. 2 ----------------------------N 0 T E -----------------------------
Not required to be performed if the liquid 
radwaste system has been utilized to 
process radioactive liquid during the 
previous 92 days 

Demonstrate the Liquid Radwaste (LRW) 92 days 
Treatment System OPERABLE by operating 
LRW Treatment System equipment for at least 10 
minutes. 

SUSQUEHANNA- UNIT 1 TRM/3.11-7 EFFECTIVE DATE 8/31/1998 
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3.11 Radioactive Effluents 

3.11.1 Liquid Effluents 

Liquid Radwaste Effluent Monitoring Instrumentation 
3.11.1.4 

3.11.1.4 Liquid Radwaste Effluent Monitoring Instrumentation 

TRO 3.11.1.4 The Radioactive Liquid Radwaste Effluent Monitoring Instrumentation 
channels shown in Table 3.11.1.4-1 shall be OPERABLE with their setpoints 
established in accordance with the ODCM to ensure that the alarm/trip will 
occur prior to exceeding the limits of TRO 3.11.1.1. 

APPLICABILITY: At all times. 

ACTIONS 

----------------------------------------------------------- N 0 T E --------------------------------------------------------
1. Separate condition entry is allowed for each channel 

2. The provisions of TRO 3.0.4 are not applicable 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more radioactive A.1 Suspend the release of Immediately 
liquid effluent monitoring radioactive liquid effluents 
instrumentation alarm/trip monitored by the affected 
channels setpoint less channel 
conservative than the limits 
allowed by TRO 3.11.1.1 

OR 

A.2 Declare the channel Immediately 
inoperable 

(continued) 

SUSQUEHANNA- UNIT 1 TRM I 3.11-8 EFFECTIVE DATE 08/31/1998 
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ACTIONS (continued) 

CONDITION 

B. Liquid Radwaste releases 8.1 
are necessary and Effluent 
Line Gross Radioactivity 
Monitoring Instrumentation 
inoperable. AND 

8.2 

AND 

8.3 

AND 

8.4 

C. Liquid Radwaste releases C.1 
are not in progress and the 
Gross Radioactivity 
Monitoring instrumentation 
is inoperable because the 
inoperable channel is 
caused by a discharge 
valve interlock in an 
off-normal condition or not 
functioning. 

SUSQUEHANNA- UNIT 1 

Liquid Radwaste Effluent Monitoring Instrumentation 
3.11.1.4 

REQUIRED ACTION COMPLETION TIME 

Analyze at least two Prior to initiating each 
independent samples in release. 
accordance with 
TRO 3.11.1.1 

Independently determine Prior to initiating each 
release rates for samples release. 
analyzed per Action 8 .1 

Pertormand independently Prior to initiating each 
verify discharge valve lineup release. 

Restore monitoring 30 days 
instrumentation 

Maintain at least one isolation Within 1 hour of 
valve closed between each securing from release 
source of release and the or discovery of 
liquid radwaste discharge inoperable 
valve. instrument. 

(continued) 

TRM I 3.11-9 EFFECTIVE DATE 10/09/2012 
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ACTIONS (continued) 

CONDITION 

D. Liquid Radwaste releases 
are necessary and Effluent 
Line or Cooling Tower 
Slowdown Flow Monitoring 
Instrumentation inoperable. 

E. Liquid Radwaste releases 
are not in progress and 
cooling tower blowdown 
flow monitoring 
instrumentation is 
inoperable because the 
inoperable channel is a 
discharge valve interlock in 
an off-normal condition or 
not functioning . 

F. Required Action and 
Associated Completion 
Time of Conditions B, C, D, 
orE not met. 

SUSQUEHANNA- UNIT 1 

D.1 

AND 

D.2 

E.1 

F.1 

AND 

F.2 

Liquid Radwaste Effluent Monitoring Instrumentation 
3.11.1.4 

REQUIRED ACTION COMPLETION TIME 

Estimate Flow Rate. Once per 4 hours 
during releases. 

Restore Monitoring 30 days 
Instrumentation. 

Maintain at least one isolation Within 1 hour of 
valve closed between each securing release or 
source of release and the discovery of 
liquid radwaste discharge inoperable 
valve. instrument. 

----------------N 0 T E ----------------
Only applicable to Conditions 
Band D 
----------------------------------------
Effluent releases via this Immediately 
pathway may continue (up to 
45 days from initial TRO entry) 
provided that Required 
Actions 8.1, 8.2, 8.3 and D.1 
are performed as applicable 
(within associated Completion 
Times). Otherwise, suspend 
release of radioactive 
effluents via this pathway 

In the next 
Explain why the inoperability Radioactive Effluent 
was not corrected in a timely Release Report per 
manner. TS Section 5.6 

TRM I 3.11-10 EFFECTIVE DATE 10/09/2012 
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Liquid Radwaste Effluent Monitoring Instrumentation 

3.11.1.4 

TECHNICAL REQUIREMENT SURVEILLANCE 

---------------------------------------------------------- N 0 T E ---------------------------------------------------------
Refer to Table 3.11.1.4-1 to determine which TRSs apply for each Monitoring Function. 

SURVEILLANCE 

TRS 3.11.1.4.1 Perform CHANNEL CHECK. 

TRS 3.11.1.4.2 Perform CHANNEL CHECK including a 
source check. 

TRS 3.11.1.4.3 Perform CHANNEL FUNCTIONAL TEST 

TRS 3.11.1.4.4 Perform CHANNEL CALIBRATION 

SUSQUEHANNA- UNIT 1 TRM/3.11-11 

FREQUENCY 

24 hours 

Prior to commencing 
release 

92 days 

24 months 

EFFECTIVE DATE 08/31/1998 
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Liquid Radwaste Effluent Monitoring Instrumentation 

3.11.1.4 

TABLE 3.11.1.4-1 
LIQUID RADWASTE EFFLUENT MONITORING INSTRUMENTATION 

FUNCTION 
REQUIRED 
CHANNELS 

SURVEILLANCE 
REQUIREMENTS 

1. GROSS RADIOACTIVITY MONITORS PROVIDING AUTOMATIC TERMINATION OF RELEASE 

a. Liquid Radwaste Effluent Line 

2. FLOW RATE MEASUREMENT DEVICES 

a. Liquid Radwaste Effluent Line 

b. Cooling Tower Slowdown 

(a) Only required when performing batch releases. 

SUSQUEHANNA- UNIT 1 TRM I 3.11-12 

1 

1 

1 

TRS 3.11.1.4.2 
TRS 3.11.1.4.3 
TRS 3.11.1.4.4 

TRS 3.11.1.4.1 <al 
TRS 3.11 .1.4.3 
TRS 3.11.1.4.4 

TRS 3.11.1.4.1 <al 
TRS 3.11 .1.4.3 
TRS 3.11.1.4.4 

EFFECTIVE DATE 08/31/1998 
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Radioactive Liquid Process Monitoring Instrumentation 

3.11.1 .5 

3.11 Radioactive Effluents 

3.11.1 Liquid Effluents 

3.11.1.5 Radioactive Liquid Process Monitoring Instrumentation 

TRO 3.11.1.5 The Radioactive Liquid Process Monitoring Instrumentation channels shown 
in Table 3.11 .1.5-1 shall be OPERABLE with their setpoints established in 
accordance with the ODCM to ensure the alarm will occur prior to exceeding 
the limits of TRO 3.11.1.1. 

APPLICABILITY: As specified in Table 3.11 .1.5-1 . 

ACTIONS 

----------------------------------------------------------- N 0 T E --------------------------------------------------------
1. Separate condition entry is allowed for each channel. 

2. TRO 3.0.4.c is applicable. 

3. The provisions of TRO 3.0.6 are not applicable. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Radioactive A.1 Suspend the release of Immediately 
Liquid Process Monitoring liquid effluents 
Instrumentation alarm/trip monitored by the affected 
channels setpoint less channel 
conservative than the limits 
allowed by TRO 3.11.1.1. OR 

A.2 Declare the channel Immediately 
inoperable 

(continued) 

SUSQUEHANNA- UNIT 1 TRM I 3.11-13 EFFECTIVE DATE 02/19/2015 
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ACTIONS (continued) 

CONDITION 

B. Radioactive Liquid Process 
Monitoring Instrumentation 
otherwise inoperable. 

C. Required Action and 
Associated Completion 
Time of Conditions B not 
met. 

D. RHR Heat Exchanger to be 
drained to the spray pond. 

SUSQUEHANNA- UNIT 1 

8.1 .1 

Radioactive Liquid Process Monitoring Instrumentation 
3.11.1 .5 

REQUIRED ACTION COMPLETION TIME 

Suspend the release of Immediately 
liquid effluents monitored 
by the affected channel. 

OR 

8.1.2 Analyze grab samples for Once per 8 hours 
isotopic activity to the when the associated 
required LLDs for liquid pathway is in service 
effluents (Table 3.11.1.1-1). 

AND 

8.2 Restore monitoring 30 days 
instrumentation 

C.1 Explain why the inoperability In the next 
was not corrected in a timely Radioactive Effluent 
manner Release Report per 

TS Section 5.6 

D.1 Analyze grab samples from Prior to draining RHR 
the RHR Heat Exchanger for Heat Exchanger to 
isotopic activity to the required the spray pond. 
LLDs for liquid effluents 
(Table 3.11.1.1-1). 

TRM I 3.11-14 EFFECTIVE DATE 12/03/2004 
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Radioactive Liquid Process Monitoring Instrumentation 

3.11.1 .5 

TECHNICAL REQUIREMENT SURVEILLANCE 

---------------------------------------------------------- N 0 T E --------------------------------------------------------
Refer to Table 3.11.1.5-1 to determine which TRSs apply for each Monitoring 
Function . 

SURVEILLANCE FREQUENCY 

TRS 3.11.1.5.1 Perform CHANNEL CHECK. 24 hours 

TRS 3.11.1 .5.2 Perform a Source Check 31 days 

TRS 3.11.1.5.3 Perform CHANNEL FUNCTIONAL TEST 92 days 

TRS 3.11.1.5.4 Perform CHANNEL CALIBRATION 24 months 

SUSQUEHANNA- UNIT 1 TRM I 3.11-15 EFFECTIVE DATE 9/01/1998 
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Radioactive Liquid Process Monitoring Instrumentation 

3.11.1 .5 

TABLE 3.11 .1.5-1 
RADIOACTIVE LIQUID PROCESS MONITORING INSTRUMENTATION 

FUNCTION 
REQUIRED 
CHANNELS 

SURVEILLANCE 
APPLICABILITY REQUIREMENTS 

GROSS RADIOACTIVITY MONITORS NOT PROVIDING AUTOMATIC TERMINATION OF RELEASE 

1. Service Water System Effluent Line 

2. Supplemental Decay Heat Removal 
Service Water 

3. RHR Service Water System Effluent 
Line. 

1 

1 

1/Loop 

(a) 

(a) 

(b) 

TRS 3.11.1.5.1 
TRS 3.11 .1.5.2 
TRS 3.11.1.5.3 
TRS 3.11.1.5.4 

TRS 3.11 .1.5.1 
TRS 3.11.1.5.2 
TRS 3.11.1.5.3 
TRS 3.11 .1.5.4 

TRS 3.11.1.5.1 
TRS 3.11 .1.5.2 
TRS 3.11 .1.5.3 
TRS 3.11.1.5.4 

(a) System aligned through Fuel Pool Cooling Heat Exchanger. Alignment change between 
Service Water System Effluent Line and Supplemental Decay Heat Removal Service Water 
is not considered to be a change in the applicable condition. 

(b) At all times 

SUSQUEHANNA- UNIT 1 TRM I 3.11-16 EFFECTIVE DATE 9/01/1998 
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3.11    Radioactive Effluents 
 
3.11.2    

 
Gaseous Effluents 

 
3.11.2.1    

 
Dose Rate 

 
 
TRO  3.11.2.1   

 
 
The dose rate due to radioactive materials released in gaseous effluents to 
areas at and beyond the SITE BOUNDARY (See FSAR Section 2.1.1.3) shall 
be limited to the following: 
 

 I. For Noble Gases: 
 

 A. Less than or equal to 500 mrems/yr to the total 
body, and            

 
 B. Less than or equal to 3000 mrems/yr to the skin 

 
  

AND 
  

II. For iodine-131, iodine-133, tritium, and all radionuclides 
in particulate form with half lives greater than 8 days  

 
 A. Less than or equal to 1500 mrem/yr to any organ 

(Inhalation pathways only.) 
 

 
APPLICABILITY:    

 
At all times. 

 
 
ACTIONS 
 
------------------------------------------------------------ NOTE ------------------------------------------------------- 

1. The provisions of TRO 3.0.4 are not applicable. 
----------------------------------------------------------------------------------------------------------------------------- 
 

 
CONDITION 

 

 
REQUIRED ACTION 

 

 
COMPLETION TIME 

 
 
A. Dose rate(s) exceed 

the above limits 
 

 
A.1 Restore the release rate 

to within the above limits 
 

 
Immediately 



Dose Rate 
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TECHNICAL REQUIREMENT SURVEILLANCE 

 
SURVEILLANCE 

 

 
FREQUENCY 

 
 
TRS 3.11.2.1.1 Determine the dose rate due to noble 

gases in gaseous effluents. 
 

 
See ODCM 

 
TRS 3.11.2.1.2 The dose rate due to iodine-131, iodine-

133, tritium, and all radionuclides in 
particulate form with half-lives greater 
than 8 days in gaseous effluents shall 
be determined to be within the limits in 
accordance with the methodology and 
parameters of the ODCM by obtaining 
representative samples and performing 
analyses in accordance with the sampling 
and analysis program specified in Table 
3.11.2.1-1 

 

 
See Table  
3.11.2.1-1 
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TABLE 3.11.2.1-1 
RADIOACTIVE GASEOUS EFFLUENT SAMPLING AND ANALYSIS 

 
 
 
 
Gaseous Release Type 
 

 
Sampling 

Method and 
Frequency 

 

 
 

Minimum Analysis 
Frequency 

 

 
 

Type of Activity 
Analysis 

 
Lower Limit of 

Detection (LLD) 
(μCi/ml) 

 
 
A, Containment Purge 

 
Prior to each purge 
Grab Sample 
 

 
Prior to each 
purge 

 
Principal Noble 
Gas Gamma Emitters 

 
1E-4 

   H-3(e) 1E-6 
 
B. Reactor Building 

Vents, Turbine 
Building Vents, and 
SGTS 

 
31 days(a)    
Grab Sample 

 
31 days(a)  

 
Principal Noble 
Gas Gamma Emitters 

 
1E-4 

 

   H-3 1E-6 
  

Continuous(b) Iodine 
Cartridge Sample 

 
7 days(c)  
 

 
I-131 

 
1E-12 

   I-133 1E-10 
  

Continuous(b) 

 
Particulate sample 

 
7 days(c) 

 
Principal 
Particulate Gamma 
Emitters I-131 

 
1E-11 

  
Continuous(b) 

 
Particulate Sample 

 
92 days 
Composite(d)  

 
Gross Alpha 

 
1E-11 

  
Continuous(b) 

 
Particulate sample 

 
92 days 
Composite(d) 

 
Sr-89, Sr-90 

 
1E-11 

  
Continuous(b) 

 
Noble Gas 
Monitor 

 
Noble Gases, Gross 
Beta or Gamma 

 
1E-6 

(Xe-133 
equivalent) 

 
 
 
(a) Noble gas analyses shall be performed following shutdown, startup, or a THERMAL POWER change exceeding 

15% of the RATED THERMAL POWER within a 1-hour period. 
(b)  The ratio of the sample flow rate to the sampled stream flow rate shall be known for the time period covered by 

each dose or dose rate calculation made in accordance with TROs 3.11.2.1, 3.11.2.2, and 3.11.2.3. 
(c)  Samples shall be changed at least: 

1. Once per 7 days; and 
2. Once per 24 hours for a least 7 days following each shutdown, startup, or thermal power change exceeding 

15% of rated thermal power in 1 hour if the noble gas monitor or grab samples show that effluent activity is 
>1E-6 µCi/cc and has increased by more than a factor of 3 when compared with effluent activity prior to the 
power change. 

Analyses shall be completed within 48 hours after change-outs.  When samples collected for ≤ 24 hours are 
analyzed, the corresponding LLD may be increased by a factor of 10. 

(d)  Minimum frequency for initiation of required analysis. 
(e)  Tritium analysis shall not be required prior to purging if the containment sample noble gas concentration does not 

exceed the limiting containment noble gas concentration. However, the Tritium analysis shall be completed within 
24 hours after sampling. 
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3.11 Radioactive Effluents 

3.11.2 Gaseous Effluents 

3.11 .2.2 Dose - Noble Gases 

Dose - Noble Gases 
3.11 .2.2 

TRO 3.11.2.2 The air dose due to noble gases released in gaseous 
effluents, from each reactor unit, to areas at and beyond the 
SITE BOUNDARY (See FSAR Section 2.1.1.3) shall be limited 
to the following: 

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

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

APPLICABILITY: At all times. 

ACTIONS 

--------------------------------------------------------- N 0 T E -----------------------------------------------------------
1. The provisions of TRO 3.0.4 are not applicable. 

CONDITION 

A. The calculated air 
dose exceeds the 
limits. 

REQUIRED ACTION 

A.1 Prepare and submit a Special 
Report to the Commission 

TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE 

COMPLETION TIME 

30 days 

FREQUENCY 

TRS 3.11.2.2.1 Determine the cumulative dose contributions 31 days 
for the current calendar quarter and 
current calendar year for these sources in 
accordance with the methodology and 
parameters in the ODCM 

SUSQUEHANNA- UNIT 1 TRM I 3.11-20 EFFECTIVE DATE 03/31/2006 
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Dose - Iodine, Tritium, and Radionuclides in Particulate Form 

3.11.2.3 

3.11 Radioactive Effluents 

3.11.2 Gaseous Effluents 

3.11 .2.3 Dose - Iodine, Tritium, and Radionuclides in Particulate Form 

TRO 3.11.2.3 

APPLICABILITY: 

ACTIONS 

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

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

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

At all times. 

--------------------------------------------------------- N 0 T E ----------------------------------------------------------
1. The provisions of TRO 3.0.4 are not applicable. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. The calculated dose 
from the release 
exceeds the limits. 

A.1 Prepare and submit a 
Special Report to the 
Commission. 

TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE 

30 days 

FREQUENCY 

TRS 3.11.2.3.1 Determine the cumulative dose contributions 31 days 
for the current calendar quarter and 
current calendar year for these sources in 
accordance with the methodology and 
parameters in the ODCM. 

SUSQUEHANNA- UNIT 1 TRM I 3.11-21 EFFECTIVE DATE 03/31/2006 



Gaseous Radwaste Treatment System
PPL Rev. 0 3.11.2.4

SUSQUEHANNA - UNIT 1 TRM / 3.11-22 EFFECTIVBE DATE 04/02/2002

3.11 Radioactive Effluents

3.11.2 Gaseous Effluents

3.11.2.4  GASEOUS RADWASTE TREATMENT SYSTEM

TRO  3.11.2.4 The GASEOUS RADWASTE TREATMENT SYSTEM shall be OPERABLE and in
operation.

APPLICABILITY: When the main condenser air ejector (evacuation) system is in operation.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. GASEOUS RADWASTE
TREATMENT SYSTEM
inoperable.

A.1 Restore GASEOUS
RADWASTE TREATMENT
SYSTEM to OPERABLE
status.

7 days

B. Required Action and
associated Completion
Time not met.

B.1 Prepare and submit a
Special Report to the
Commission.

30 days

TECHNICAL REQUIREMENT SURVEILLANCE

SURVEILLANCE FREQUENCY

TRS 3.11.2.4.1 Verify GASEOUS RADWASTE TREATMENT
SYSTEM to be in operation.

92 days
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Ventilation Exhaust Treatment System 

3.11.2.5 

3.11 Radioactive Effluents 

3.11.2 Gaseous Effluents 

3.11.2.5 VENTILATION EXHAUST TREATMENT SYSTEM 

TRO 3.11.2.5 The appropriate subsystems of the VENTILATION EXHAUST TREATMENT 
SYSTEM, as described in the Offsite Dose Calculation Manual (ODCM), 
shall be OPERABLE. 

----------------------------------------------N 0 T E ----------------------------------------------
Appropriate subsystems of the VENTILATION EXHAUST TREATMENT 
SYSTEM shall be used to reduce radioactive materials in gaseous waste 
prior to their discharge when projected doses due to gaseous effluent 
releases from either reactor unit to areas at and beyond the SITE 
BOUNDARY would exceed 0.3 mrem to any organ in a 31 day period . 

APPLICABILITY: At all times. 

ACTIONS 

------------------------------------------------------------ N 0 T E -------------------------------------------------------

1. Separate Condition entrv is allowed for each subsvstem. 
2. The provisions of TRO 3.0.4 are not applicable. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. A subsystem of the A.1 Restore subsystem to 31 days 
VENTILATION OPERABLE status. 
EXHAUST 
TREATMENT SYSTEM 
inoperable. 

B. Required Action and B.1 Prepare and submit a Special 30 day 
Associated Completion Report to the Commission. 
Time of Condition A not 
met. 

OR 

Gaseous waste from either 
reactor unit being 
discharged without 
appropriate treatment and 
in excess of 0.3 mrem to 
any organ in a 31 day 
period . 

SUSQUEHANNA- UNIT 1 TRM I 3.11-23 EFFECTIVE DATE 11/14/2006 
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Ventilation Exhaust Treatment System 

3.11.2.5 

TECHNICAL REQUIREMENT SURVEILLANCE 

TRS 3.11.2.5.1 

TRS 3.11.2.5.2 

SURVEILLANCE 

Perform dose projection due to gaseous 
releases from each reactor unit to areas at 
and beyond the SITE BOUNDARY in 
accordance with the methodology and 
parameters in the ODCM. 

---------------------------N 0 T E ----------------------
Not required if the appropriate subsystem 
has been utilized to process radioactive 
gaseous effluents during the previous 
92 days. 

FREQUENCY 

31 days 

Verify each subsystem of the VENTILATION 92 days 

TRS 3.11.2.5.3 

EXHAUST TREATMENT SYSTEM is 
OPERABLE by operating the subsystem :2:10 
minutes. 

Perform required HVAC filter testing in 
accordance with the Filter Testing Program. 

SUSQUEHANNA- UNIT 1 TRM I 3.11-24 

In accordance with the 
Filter Testing Program 

EFFECTIVE 06/18/2013 
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Radioactive Gaseous Effluent Monitoring Instrumentation 

3.11 .2.6 

3.11 Radioactive Effluents 

3.11.2 Gaseous Effluents 

3.11.2.6 Radioactive Gaseous Effluent Monitoring Instrumentation 

TRO 3.11.2.6 The radioactive gaseous effluent monitoring instrumentation channels 
shown in Table 3.11.2.6-1 shall be OPERABLE with their setpoints 
established in accordance with the ODCM to ensure that the limits of 
Requirement 3.11 .2.1 are not exceeded. 

APPLICABILITY: According to Table 3.11 .2.6-1 

ACTIONS 

--------------------------------------------------------- N 0 TE -----------------------------------------------------
1. Separate condition entry is allowed for each channel. 

2. The provisions of TRO 3.0.6 are not applicable. 

CONDITION 

A. Radioactive gaseous 
effluent monitoring 
instrumentation channel 
alarm/trip setpoint less 
conservative than required 
to ensure that the limits of 
Requirement 3. 11.2.1 are 
not exceeded 

REQUIRED ACTION 

A.1 Suspend the release of 
radioactive gaseous effluents 
monitored by the affected 
channel 

A.2 Declare the channel 
inoperable 

COMPLETION TIME 

Immediately 

Immediately 

(continued) 

SUSQUEHANNA- UNIT 1 TRM I 3.11-25 EFFECTIVE DATE 04/12/2007 

• 

• 

• 
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ACTIONS (continued) 

CONDITION 

B. Reactor Building 
Ventilation System 
Noble Gas Activity 
Monitor low range 
channel inoperable 

C. Deleted 

D. Reactor Building 
Ventilation Monitoring 
System: Effluent Flow 
Rate Monitor or Sample 
(Bypass or Low Range) 
Flow Rate Monitor 
inoperable 

SUSQUEHANNA- UNIT 1 

Radioactive Gaseous Effluent Monitoring Instrumentation 
3.11.2.6 

REQUIRED ACTION COMPLETION TIME 

B.1 Take grab samples Once per 8 hours 
while release is 
in progress. 

AND 

B.2 Analyze grab samples for Within 24 hours 
isotopic activity to the required of grab sample 
LLDs for principal noble gas 
gamma emitters 
(Table 3.11.2.1-1) 

AND 

B.3 Restore monitoring 30 days 
instrumentation 

D.1 Estimate flow rate Once per 4 hours 
while release is 
in progress 

AND 

D.2 Restore monitoring 30 days 
instrumentation 

(contmued) 

TRM I 3.11-26 EFFECTIVE DATE 06/20/2017 

• 

• 

• 
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ACTIONS (continued) 

CONDITION 

E. Turbine Building Ventilation 
System Noble Gas Activity 
Monitor low range channel 
inoperable 

F. Deleted 

G. Turbine Building Ventilation 
Monitoring System: 
Effluent Flow Rate Monitor 
or Sample (Bypass or Low 
Range) Flow Rate Monitor 
inoperable 

SUSQUEHANNA- UNIT 1 

Radioactive Gaseous Effluent Monitoring Instrumentation 
3.11 .2.6 

REQUIRED ACTION COMPLETION TIME 

E.1 Verify mechanical vacuum Immediately 
pump is not in operation 

AND 

E.2 Take grab samples Once per 8 hours 
while release is in 
progress 

AND 

E.3 Analyze grab samples for Within 24 hours after 
isotopic activity to the sample 
required LLDs for the 
principal noble gas gamma 
emitters (Table 3.11 .2.1-1) 

AND 

E.4 Restore monitoring 
instrumentation 30 days 

G.1 Estimate flow rate Once per 4 hours 
while release is in 
progress. 

AND 

G.2 Restore monitoring 30 days 
instrumentation 

(continued) 

TRM /3.11-27 EFFECTIVE DATE 08/11/2016 

• 

• 

• 
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ACTIONS (continued) 

CONDITION 

H. Standby Gas Treatment 
System Noble Gas Activity 
Monitor low range channel 
inoperable 

I. Deleted 

J . SGTS Ventilation 
Monitoring System: 
Effluent flow rate monitor 
or sample (Bypass or Low 
Range) flow rate monitor 
inoperable 

SUSQUEHANNA- UNIT 1 

Radioactive Gaseous Effluent Monitoring Instrumentation 
3.11 .2.6 

REQUIRED ACTION COMPLETION TIME 

H.1 Take grab samples Once per 4 hours 
during operation of 
SGTS 

AND 

H.2 Analyze grab samples for Within 24 hours 
isotopic activity to the required of grab sample 
LLDs for principal noble gas . being taken 
gamma emitters 
(Table 3.11.2.1-1) 

AND 

H.3 Restore monitoring 30 days 
instrumentation 

J.1 Estimate flow rate Once per 4 hours 
during operation of 
SGTS 

AND 

J.2 Restore monitoring 30 days 
instrumentation 

(continued) 

TRM I 3.11-28 EFFECTIVE DATE 10/06/2016 

• 

• 

• 



For Information Only

Rev. 8 
Radioactive Gaseous Effluent Monitoring Instrumentation 

3.11.2.6 

ACTIONS (continued) 

CONDITION 

K. Required Actions and 
Completion Times not met 
for Conditions B through J 

REQUIRED ACTION 

K.1 Expfain why this inoperability 
was not corrected in a timely 
manner 

TECHNICAL REQUIREMENT SURVEILLANCE 

COMPLETION TIME 

In the next 
Radioactive Effluent 
Release Report per 
TS Section 5.6 

---------------------------------------------------------- N 0 T E ---------------------------------------------------------
Refer to Table 3.11 .2.6-1 to determine which TRSs apply for each Monitoring Function. 

SURVEILLANCE FREQUENCY 

TRS 3.11.2.6.1 Perform CHANNEL CHECK 24 hours 

TRS 3.11.2 .6.2 Deleted 

TRS 3.11.2.6.3 Perform Source Check 31 days 

TRS 3.11 .2.6.4 Perform CHANNEL FUNCTIONAL TEST 92 days 

TRS 3.11.2 .6.5 Perform CHANNEL CALIBRATION 24 months 

SUSQUEHANNA- UNIT 1 TRM I 3.11-29 EFFECTIVE DATE 12/03/2004 

• 

• 

• 
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Radioactive Gaseous Effluent Monitoring Instrumentation 

3.11.2.6 

TABLE 3.11.2.6-1 (Page 1 of 3) 
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION 

REQUIRED SURVEILLANCE 
FUNCTION APPLICABILITY CHANNELS REQUIREMENTS 

1. REACTOR BUILDING VENTILATION MONITORING SYSTEM 

a. Noble Gas Activity Monitor At all Times TRS 3.11 .2.6.1 
(Low Range) TRS 3.11 .2.6.3 

TRS 3.11.2.6.4 
TRS 3.11 .2.6.5 

b. Deleted 

c. Deleted 

d. Effluent System Flow Rate At all Times TRS 3.11 .2.6.1 
Monitor TRS 3.11 .2.6.4 

TRS 3.11 .2.6.5 

e. Sample Flow Rate Monitor At all Times TRS 3.11 .2.6.1 
(Bypass) TRS 3.11 .2.6.4 

TRS 3.11 .2.6.5 

f. Sample Flow Rate Monitor At all Times TRS 3.11 .2.6.1 
(Low Range) TRS 3.11 .2.6.4 

TRS 3.11 .2.6.5 

SUSQUEHANNA- UNIT 1 TRM I 3.11-30 EFFECTIVE DATE 06/20/2017 

• 

• 

• 
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Radioactive Gaseous Effluent Monitoring Instrumentation 

3.11 .2.6 

TABLE 3.11.2.6-1 (Page 2 of 3) 
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION 

FUNCTION APPLICABILITY 
REQUIRED 
CHANNELS 

SURVEILLANCE 
REQUIREMENTS 

2. TURBINE BUILDING VENTILATION MONITORING SYSTEM 

a. Noble Gas Activity Monitor 
(Low Range) 

b. Deleted 

c. Deleted 

d. Effluent System Flow Rate 
Monitor 

e. Sample Flow Rate Monitor 
(Bypass) 

f. Sample Flow Rate Monitor 
(Low Range) 

SUSQUEHANNA- UNIT 1 

At all Times 

At all Times 

At all Times 

At all Times 

TRM I 3.11-31 

TRS 3.11.2.6.1 
TRS 3.11 .2.6.3 
TRS 3.11 .2.6.4 
TRS 3.11.2.6.5 

TRS 3.11.2.6.1 
TRS 3.11 .2.6.4 
TRS 3.11.2.6.5 

TRS 3.11 .2.6.1 
TRS 3.11.2.6.4 
TRS 3.11 .2.6.5 

TRS 3.11 .2.6.1 
TRS 3.11.2.6.4 
TRS 3.11 .2.6.5 

(continued) 

EFFECTIVE DATE 08/11/2016 

• 

• 

• 
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Radioactive Gaseous Effluent Monitoring Instrumentation 

3.11 .2 .6 

TABLE 3.11 .2.6-1 (Page 3 of 3) 
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION 

REQUIRED SURVEILLANCE 
FUNCTION APPLICABILITY CHANNELS REQUIREMENTS 

3. STANDBY GAS TREATMENT SYSTEM (STGS) MONITOR 

a. Noble Gas Activity Monitor During TRS 3.11.2.6.1 
(Low Range) operation of TRS 3.11 .2.6.3 

SGTS(a) TRS 3.11 .2.6.4 
TRS 3.11 .2.6.5 

b. Deleted 

c. Deleted 

d. Effluent System Flow Rate During TRS 3.11 .2.6.1 
Monitor operation of TRS 3.11 .2.6.4 

SGTs<al TRS 3.11 .2.6.5 

e. Sample Flow Rate Monitor During TRS 3.11 .2.6.1 
(Bypass) operation of TRS 3.11.2.6.4 

SGTS(al TRS 3.11.2.6.5 

f. Sample Flow Rate Monitor During operation TRS 3.11 .2.6.1 
(Low Range) ofSGTs<al TRS 3.11 .2.6.4 

TRS 3.11.2.6.5 

(a) TRO 3.0.4.c is applicable. 

SUSQUEHANNA- UNIT 1 TRM I 3.11-32 EFFECTIVE DATE 10/06/2016 

•• 

• 

• 
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3.11 Radioactive Effluents 

3.11.3 Total Dose 

TRO 3.11 .3 The annual (calendar year) dose or dose commitment to any 
MEMBER OF THE PUBLIC, due to releases of radioactivity 
and radiation, from uranium fuel cycle sources shall be limited 
to less than or equal to 25 mrem to the total body or any 
organ, except the thyroid, which shall be limited to less 
than or equal to 75 mrem. 

APPLICABILITY: At all times 

ACTIONS 

Total Dose 
3.11 .3 

---------------------------------------------------- ~()liE: ----------------------------------------------------

1. llhe provisions of liR() 3.0.4 are not applicable. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Calculated doses from A.1 Initiate actions to Immediately 
the release of calculate whether the 
radioactive materials TRO limits have been 
in liquid or gaseous exceeded 
effluents exceed twice 
the limits of 
Requirements 
3.11.1.2.a, 3.11.1.2.b, 
3.11.2.2.a, 3.11.2.2.b, 
3.11.2.3.a, or 
3.11.2.3.b 

B. TRO limits exceeded B.1 Prepare and submit a 30 days 
Special Report to the 
Commission 

SUSQUEHANNA- UNIT 1 TRM I 3.11-33 EFFECTIVE DATE 03/31/2006 
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Total Dose 

3.11 .3 

TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE FREQUENCY 

TRS 3.11.3.1 Determine the cumulative dose from liquid 31 days 
and gaseous effluents in accordance with 
the methodology and parameters in the ODCM 

TRS 3.11 .3.2 Determine cumulative dose contributions 12 months 
from direct radiation from unit operation 
in accordance with the methodology and 
parameters in the ODCM 

SUSQUEHANNA- UNIT 1 TRM 3.11-34 EFFECTIVE DATE 8/31/1998 
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3.11 Radioactive Effluents 

3.11.4 Radiological Environmental Monitoring 

3.11.4.1 Monitoring Program 

Monitoring Program 
3.11.4.1 

TRO 3.11.4.1 The radiological environmental monitoring program shall be conducted as 
specified in Table 3.11.4.1-1 . 

APPLICABILITY: At all times 

ACTIONS 

---------------------------------------------------------- N 0 T E -----------------------------------------------------------

1. The provisions of TRO 3.0.4 are not applicable. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Radiological A.1 Generate a Condition Report to 72 hours 
Environmental describe the deficiency and any 
monitoring program not actions taken to prevent their 
being conducted as recurrence in the applicable 
specified in Table Annual Radiological 
3.11.4.1-1 Environmental Operating Report 

B. The average level of B.1 Generate a Condition Report to 72 hours 
radioactivity over any prepare and submit a Special 
calendar quarter as Report to the Commission within 
the result of an individual 30 days of identification of the 
radionuclide in plant Condition. 
effluents in a particular 
environmental exposure 
pathway in a particular 
environmental sampling 
medium, at a specified 
location exceeds the 
applicable reporting level of 
Table 3.11.4.1-2 

(continued) 

SUSQUEHANNA- UNIT 1 TRM I 3.11-35 EFFECTIVE DATE 03/31/2006 
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ACTIONS (continued) 

CONDITION 

C. More than one of the 
radionuclides in Table 
3.11.4.1-2 are detected in a 
particular environmental 
exposure pathway at a 
specified monitoring location 
and are the result of plant 
effluents 

The sum of the ratios of the 
quarterly average activity 
levels to their corresponding 
reporting levels of each 
detected radionuclide, from 
Table 3.11.4.1-2, is ~ 1.0 

SUSQUEHANNA- UNIT 1 

REQUIRED ACTION 

C.1 Generate a Condition Report to 
prepare and submit a Special 
Report to the Commission 
within 30 days of identification 
of the Condition. 

Monitoring Program 
3.11.4.1 

COMPLETION TIME 

72 hours 

(continued) 

TRM I 3.11-36 EFFECTIVE DATE 11/30/2005 
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ACTIONS (continued) 

CONDITION 

D. One or more 
Radionuclide(s) other than 
those in Table 3.11.4.1-2 
are detected in a particular 
environmental exposure 
pathway at a specified 
location and are the result of 
plant effluents 

AND 

The potential annual dose to 
a MEMBER OF THE 
PUBLIC from all detected 
radionuclides that are the 
result of plant effluents is 
greater than or equal to the 
calendar year limits of TROs 
3.11.1.2, 3.11.2.2 and 
3.11 .2.3 

E. All requirements for a 
Special Report per either 
Condition B, C, or D are met 
except that the radionuclides 
detected are not the result of 
plant effluents 

SUSQUEHANNA- UNIT 1 

D.1 

E.1 

REQUIRED ACTION 

Generate a Condition Report 
to prepare and submit a 
Special Report to the 
Commission within 30 days of 
identification of the Condition. 

Generate a Condition Report 
to describe the reasons for not 
attributing identified 
radionuclides to plant effluents 
in the applicable Annual 
Radiological Environmental 
Operating Report. 

Monitoring Program 
3.11.4.1 

COMPLETION TIME 

72 hours 

72 hours 

(continued) 

TRM I 3.11-37 EFFECTIVE DATE 11/30/2005 
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ACTIONS (continued) 

CONDITION 

F. Milk or fresh leafy vegetable 
samples are unavailable 
from one or more of the 
sample locations required by 
Table 3.11.4.1-1 

SUSQUEHANNA- UNIT 1 

REQUIRED ACTION 

-------------------- NOTE ---------------

The specific locations from which 
samples were unavailable may 
then be deleted from the 
monitoring program. 

Monitoring Program 
3.11.4.1 

COMPLETION TIME 

F.1 Generate a Condition Report 72 hours 
to identify locations for 
obtaining replacement 
samples and to add them to 
the radiological environmental 
monitoring program within 30 
days of identification of the 
Condition 

F.2 Generate a Condition Report 72 hours 
to identify the cause of the 
unavailability of samples and 
to identify the new location(s) 
for obtaining replacement 
samples in the applicable 
Radioactive Effluent Release 
Report 

TRM I 3.11-38 EFFECTIVE DATE 11/30/2005 
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Monitoring Program 

3.11.4.1 

NOTE: The provisions of TRS 3.0.3 are not applicable to the below surveillances. 

TECHNICAL REQUIREMENT SURVEILLANCE 

TRS 3.11.4.1.1 

TRS 3.11.4.1.2 

TRS 3.11.4.1.3 

SURVEILLANCE 

Collect the radiological environmental 
monitoring samples pursuant to 
Table 3.11.4.1-1 

Analyze samples pursuant to the 
requirements of Table 3.11.4.1-1 with 
equipment meeting the detection 
capabilities required by Table 3.11.4.1-3 

FREQUENCY 

As required by 
Table 3.11.4.1-1 

As required by 
Table 3.11.4.1-1 

Determine annual cumulative potential dose Annually 
contributions from radionuclides detected in 
environmental samples in accordance with 
the methodology and parameters in the 
ODCM. 

SUSQUEHANNA- UNIT 1 TRM I 3.11-39 EFFECTIVE DATE 11/30/2005 
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TABLE 3.11.4.1-1 (Page 1 of3) 
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

NUMBER OF REPRESENTATIVE SAMPLING 

Monitoring Program 
3.11.4.1 

EXPOSURE SAMPLES AND AND TYPE AND FREQUENCY 
PATHWAY SAMPLE LOCATIONS COLLECTION OF ANALYSIS 

AND/OR SAMPLE FREQUENCY 

1. DIRECT 40 routine monitoring stations with two or Quarterly Gamma dose quarterly 
RADIATION more dosimeters or with one instrument for 

measuring and recording dose rate continuously 
placed as follows: 

1. An inner ring of stations, one in each 
meteorological sector, in the general area of the 
SITE BOUNDARY 

2 An outer ring of stations, one in each 
meteorological sector, in the 3 to 9 mile range 
from the site 

3. The balance of the stations placed in special 
interest areas such as population centers, nearby 
residences, schools, and in 1 or 2 areas to serve 
as control stations 

2. AIRBORNE 

Radioiodine Samples from 5 locations Continual Radioiodine Canister: 
and sampler 1-131 Analysis weekly 
Particulates a. 1 sample from close to each of the 3 SITE operation with 

BOUNDARY locations (in different sectors) with sample 
the highest calculated annual average collection 
groundlevel D/Q weekly, or 

more 
b. 1 sample from the vicinity of the community frequently if Particulate Sam12ler: 

having one of the highest calculated annual required by Gross Beta radio activity 
ground level D/Q dust loading analysis following filter 

change(a) Gamma isotopic 
C. 1 sample from a control location , between 15 and analysis of composite (by 

30 km distant and in the least prevalent wind location) quarterly 
direction of wind blowing from the plant 

(continued) 

(a) Airborne particulate sample filters shall be analyzed for gross beta radioactivity 24 hours or more after sampling 
to allow for radon and thorn daughter decay. If gross beta activity in air particulate samples is greater than ten 
times the yearly mean of control samples, gamma isotopic analysis shall be performed on the individual samples. 

SUSQUEHANNA- UNIT 1 TRM I 3.11-40 EFFECTIVE DATE 02/19/2015 

I 
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EXPOSURE PATHWAY 
AND/OR SAMPLE 

3. WATERBORNE 

a. Surface 

b. Ground 

C. Drinking 

d. Sediment from 
shoreline 

Monitoring Program 
3.11.4.1 

TABLE 3.11.4 .1-1 (Page 2 of 3) 
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

NUMBER OF REPRESENTATIVE SAMPLING AND 
SAMPLES AND COLLECTION 

SAMPLE LOCATIONS FREQUENCY 

1 sample upstream Composite 
1 sample downstream sample over 

one-month 
period 

Samples from 1 or 2 sources only if likely to Quarterly 
be affected 

1 sample from each of 1 to 3 of the nearest Composite 
water supplies that could be affected by its discharge sample over 

2-week period 
1 sample from a control location when 1-131 

analysis is 
performed, 
monthly 
composite 
otherwise 

1 sample from downstream area with existing or Semiannually 
potential recreational value 

TYPEANDFREQUENCY 
OF ANALYSIS 

Gamma isotopic 
analysis monthly. 
Composite for 
tritium analyses 
quarterly 

Gamma isotopic and 
tritium analyses 
quarterly 

1-131 analysis on each 
composite when the dose 
calculated for the 
consumption of the water is 
greater than 1 mrem per 
year. Composite for gross 
beta and gamma isotopic 
analyses monthly. 
Composite for tritium 
analyses quarterly 

Gamma isotopic analyses 
semiannually 

(continued) 

SUSQUEHANNA- UNIT 1 TRM I 3.11-41 EFFECTIVE DATE 08/31/1998 
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EXPOSURE PATHWAY 
AND/OR SAMPLE 

4. INGESTION 

a. Milk a. 

b. Fish and/or b. 
Invertebrates 

C. Food C. 
Products 

Monitoring Program 
3.11.4.1 

TABLE 3.11.4 .1-1 (Page 3 of3) 
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

NUMBER OF REPRESENTATIVE SAMPLING AND 
SAMPLES AND COLLECTION TYPEANDFREQUENCY 

SAMPLE LOCATIONS FREQUENCY OF ANALYSIS 

Samples from milking animals in 3 locations Semimonthly when Gamma isotopic and 1-131 
within 5km from the plant having the highest dose animals are on analysis semimonthly when 
potential. If there are none, then , 1 sample from pasture, monthly at animals are on pasture; 
milking animals in each of 3 areas between 5 and other times. monthly at other times. 
8km distant where doses are calculated to be 
greater than 1 mrem per year. 

1 sample from milking animals at a control 
location (between 15 and 30km from the plant 
preferably in the least prevalent direction for wind 
blowing from the plant) . 

1 sample of each of two recreationally important Sample in season, Gamma isotopic analysis 
species in vicinity of plant discharge area. or semiannually if on edible portions. 

they are not 
1 sample of same species in areas not influenced seasonal. 
by plant discharge. 

1 sample of each principal class of food products At time of harvest Gamma isotopic analysis 
from any area, which is irrigated by water in on edible portions. 
which liquid plant wastes have been discharged. 

Samples of 3 different kinds of broad leaf Monthly when Gamma isotopic and 1-131 
vegetation grown nearest each of two different available analysis. 
offsite locations of highest predicted annual 
average ground level D/Q if milk sampling is not 
performed. 

1 sample of each of the similar broad leaf Monthly when Gamma isotopic and 1-131 
vegetation grown between 15 to 30km from the available analysis. 
plant, preferably, in the least prevalent direction 
for wind blowing from the plant if milk sampling is 
not performed. 

SUSQUEHANNA- UNIT 1 TRM I 3.11-42 EFFECTIVE DATE 08/31/1998 
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TABLE 3.11.4.1-2 

Monitoring Program 
3.11.4.1 

REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES 
Reporting Levels 

Water Airborne Particulate Fish Milk 
Analysis (pCi/1) or Gases (pCi/m3

) (pCi/kg, wet) (pCi/1) 

H-3 2Q,QQQ(a) 

Mn-54 1,000 30,000 

Fe-59 400 10,000 

Co-58 1,000 30,000 

Co-60 300 10,000 

Zn-65 300 20,000 

Zr-Nb-95 4QQ(b) 

1-131 2 0.9 3 

Cs-134 30 10 1,000 60 

Cs-137 50 20 2,000 70 

Ba-La-140 200(b) 300 

(a) For drinking water samples. This is 40 CFR Part 141 value. If no drinking water pathway exists, a 
value of 30,000 pCi/1 may be used. 

(b) Total for parent and daughter. 

Food Products 
(pCi/kg, wet) 

100 

1,000 

2,000 

SUSQUEHANNA- UNIT 1 TRM I 3.11-43 EFFECTIVE DATE 08/31/1998 
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TABLE 3.11.4.1-3 

Monitoring Program 
3.11.4.1 

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS 
LOWER LIMIT OF DETECTION (LLD) 

Food 
Airborne Products Sediments 

Water Particulate Or Fish Milk (pCi/kg, (pCi/kg, 
Analysis (pCi/1) Gases (pCilm3

) (pCilkg, wet) (pCi/1) wet) dry) 

Gross Beta 4 0.01 

H-3 2000 

Mn-54 15 130 

Fe-59 30 260 

Co-58, 60 15 130 

Zn-65 30 260 

Zr-95 30 

Nb-95 15 

1-131 1 (a) 0.07 60 

Cs-134 15 0.05 130 15 60 150 

Cs-137 18 0.06 150 18 80 180 

Ba-140 60 60 

La-140 15 15 

(a) LLD drinking water samples 

SUSQUEHANNA- UNIT 1 TRM I 3.11-44 EFFECTIVE DATE 08/01/2006 



For Information Only

PPL Rev. 2 

3.11 Radioactive Effluents 

3.11.4 Radiological Environmental Monitoring 

3.11.4.2 Land Use Census 

TRO 3.11.4.2 A land use census shall be conducted. 

APPLICABILITY: At all times. 

ACTIONS 

Land Use Census 
3.11.4.2 

--------------------------------------------------------- N 0 T E ---------------------------------------------------------

1. The provisions of TRO 3.0.4 are not applicable. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Land use census identifies A.1 Identify the new location(s) in As defined by the 
a location(s) which yields a the next Radioactive Effluent Radioactive Effluent 
calculated dose or dose Release Report Release Report 
commitment greater than 
the values currently being 
calculated in Requirement 
3.11.2.3 

B. Land use census identifies B.1 Add the new location(s) to the 30 days 
a location(s) that yields a radiological environmental 
calculated dose or dose monitoring program 
commitment (via the same 
exposure pathway) 20 AND 
percent greater than at a 
location from which B.2 Identify the new location(s) in As defined in 
samples are currently the next Radioactive Effluent Radioactive Effluent 
being obtained in Release Report per Release Report 
accordance with TS Section 5.6 
Requirement 3.11.4.1 
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TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE 

TRS 3.11.4.2.1 Conduct the land use census 

SUSQUEHANNA- UNIT 1 3.11-46 

Land Use Census 
3.11.4.2 

FREQUENCY 

12 months 

EFFECTIVE DATE 8/31/1998 
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Interlaboratory Comparison Program 

3.11.4.3 

3.11 Radioactive Effluents 

3.11.4 Radiological Environmental Monitoring 

3.11.4.3 Interlaboratory Comparison Program 

TRO 3.11.4.3 Analyses shall be performed on radioactive materials 
supplied as part of an Interlaboratory Comparison Program. 

APPLICABILITY: At all times. 

ACTIONS 

--------------------------------------------------------- ~()liE: -----------------------------------------------

1. lrhe provisions of lrR() 3.0.4 are not applicable. 

CONDITION 

A. Analyses not being 
performed 

REQUIRED ACTION 

A.1 Report the corrective 
actions taken to prevent 
a recurrence to the 
Commission 

TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE 

TRS 3.11.4.3.1 Include a summary of the results obtained 
as part of the above required 
Interlaboratory Comparison Program in the 
Annual Radiological Environmental 
Operating Report 

COMPLETION TIME 

As required 

FREQUENCY 

Annually 
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VENTING or PURGING
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SUSQUEHANNA – UNIT 1 TRM / B 3.6-1 EFFECTIVE DATE 07/26/2001

B 3.6.1 VENTING or PURGING

BASES

TRO This TRO establishes the requirements necessary to VENT or PURGE the
Primary Containment to provide reasonable assurance that releases from the
Primary Containment during purging operations will be maintained As Low As
Reasonably Achievable for unrestricted areas.  The following requirements are
specified:

Flow must be maintained through Standby Gas Treatment System and when
venting or purging both SGTS must be OPERABLE and only one can be
aligned for purging.  This requirement is established to ensure all flow is filtered
through the SGTS System, to minimize the chance of an inadvertent release
and to ensure, during purging, SGTS capability is maintained by ensuring the
redundant system is available.

Ventilation evolutions to support habitability of the Drywell or the Suppression
Chamber performed in Modes 4 and 5 shall be performed with the “SGTS
Exhaust Radiation - High” Isolation Instrumentation OPERABLE.  This is
required to ensure all releases are monitored and any detection of excessive
radiation results in the automatic termination of the evolution.  In MODES 1, 2,
or 3, this instrument Function is required to be OPERABLE per Technical
Specification, so no redundant requirement is necessary in this TRO.
(Reference 2)

PURGING and VENTING as defined in the Technical Requirements Manual
Definitions refer to the controlled process of discharging air or gas from a
"confinement" in order to maintain various operating conditions, either with or
without replacement air or gas.

The basis for this requirement is to provide a reasonable assurance that
releases from the Primary Containment purging operations will not exceed the
annual dose limits of 10 CFR Part 20 for unrestricted areas.

(continued)



VENTING or PURGING
PPL Rev. 0 B 3.6.1

SUSQUEHANNA – UNIT 1 TRM / B 3.6-2 EFFECTIVE DATE 02/01/1999

B 3.6.1 VENTING or PURGING

BASES   (continued)

TRO
(continued)

Any ventilation evolutions performed during MODES 4, 5 or defueled, to
support habitability of the Drywell or the Suppression Chamber, with any of
the Containment hatches removed or access doors open with interlocks
defeated, do not constitute VENTING or PURGING as defined.  This is due
to the fact that in such cases, the Drywell or the Suppression Chamber is
not a "confinement".  Therefore, the provisions of this TRO requiring
two OPERABLE trains of the Standby Gas Treatment System are not
applicable.

ACTIONS The Actions are defined to ensure proper corrective measures are taken in
response to the non-compliance with the TRO requirements.

TRS The TRSs are defined to be performed at the specified Frequency to
ensure compliance with the TRO requirements

REFERENCES 1. 10 CFR Part 20

2. FSAR Section 6.5.1.1



Liquid Effluents Concentration
PPL Rev. 0 B 3.11.1.1

SUSQUEHANNA - UNIT 1 TRM / B 3.11-1 EFFECTIVE DATE 8/30/98

B 3.11.1.1  Liquid Effluents Concentration

BASES

TRO This requirement is provided to ensure that the concentration of
radioactive materials released in liquid waste effluents to
UNRESTRICTED AREAS will be less than 10 times the concentration
levels specified in 10 CFR Part 20.1001 to 20.2402, Appendix B,
Table 2, Column 2.  The requirement provides operational
flexibility for releasing liquid effluents in concentrations to
follow the Section II.A and II.C design objectives of Appendix I
to 10 CFR part 50.  This limitation provides reasonable
assurance that the levels of radioactive materials in bodies of
water in UNRESTRICTED AREAS will result in exposures within (1)
the Section II.A design objectives of Appendix I, 10 CFR 50, to
a Member of the Public and (2) restrictions authorized by 10 CFR
20.1301(e).  The concentration limit for dissolved or entrained
noble gases is based upon the assumptions that Xe-135 is the
controlling radionuclide and its effluent concentration in air
(submersion) was converted to an equivalent concentration in
water.  This requirement does not affect the requirement to
comply with the annual limitations of 10 CFR 20.1301(a).  This
requirement applies to the release of radioactive materials in
liquid effluents from all units at the site.  The required
detection capabilities for radioactive materials in liquid waste
samples are tabulated in terms of the lower limits of detection
(LLDs).  Detailed discussion of the LLD and the other detection
limits can be found in Curie, L.A., "Lower Limit of Detection:
Definition and Elaboration of a Proposed Position for
Radiological Effluent and Environmental Measurements."
(References 2, 3, and 4)

This section of the TRM is also part of the ODCM (Reference 2).

Actions The Actions are defined to ensure proper corrective measures are
taken in response to exceeding the TRO limits.

TRS The TRSs are defined to be performed at the specified Frequency
to ensure that the parameters are maintained within the TRO
limits.  Table 3.11.1.1-1 defines Radioactive Liquid Waste
Sampling and Analysis Program.  The lower limit of detection
(LLD) is defined, for purposes of these Requirements, as the
smallest concentration of radioactive material in a sample that
will yield a net count,

(continued)



Liquid Effluents Concentration
PPL Rev. 0 B 3.11.1.1

SUSQUEHANNA - UNIT 1 TRM / B 3.11-2 EFFECTIVE DATE 8/30/98

B 3.11.1.1   Liquid Effluents Concentration

BASES

TRS
(continued)

above system background, that will be detected with 95%
probability with only 5% probability of falsely concluding that
a blank observation represents a "real" signal.  For a
particular measurement system, which may include radiochemical
separation:

)exp(622.2
66.4

tYEVE
sb

LLD
λ

Where:

LLD is the a priori lower limit of detection as defined above
(as microcuries per unit mass or volume).

bs  is the standard deviation of the background counting rate or
of the counting rate of a blank sample as appropriate (as counts
per minute),
E is the counting efficiency, as counts per disintegration,
V is the sample size, in units of mass or volume,
2.22 E6 is the number of disintegrations per minute per
microcurie,
Y is the fractional radiochemical yield, when applicable.
λ  is the radioactive decay constant for the particular
radionuclide, and
t  for plant effluents is the elapsed time between the midpoint

of sample collection and time of counting.

Typical values of E, V, Y, and t  should be used in the
calculation.

It should be recognized that the LLD is defined as an a priori
(before the fact) limit representing the capability of a
measurement system and not as an a posteriori (after the fact)
limit for a particular measurement.

A batch release is the discharge of liquid wastes of a discrete
volume.  Prior to sampling for analyses, each batch shall be
isolated, and then thoroughly mixed to assure representative
sampling.

(continued)



Liquid Effluents Concentration
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B 3.11.1.1   Liquid Effluents Concentration

BASES   (continued)

TRS
(continued)

The principal gamma emitters for which the LLD specification
applies include the following radionuclides:  Mn-54, Fe-59,
Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141 and Ce-144.
The dissolved and entrained gases (gamma emitters) for which the
LLD specification applies include the following radionuclides:
Kr-85, Kr-85m. Kr-87, Kr-88, Ar-41, Xe-133, Xe-133m, Xe-135, and
Xe-135m.  This list does not mean that only these nuclides are
to be considered.  Other gamma peaks that are identifiable,
together with those of the above nuclides, shall also be
analyzed and reported in accordance with the ODCM.

A composite sample is one in which the quantity of liquid
sampled is proportional to the quantity of liquid waste
discharged and in which the method of sampling employed results
in a specimen that is representative of the liquids released
over a period no longer than the Minimum Analysis Frequency.

The Minimum Analysis Frequency as listed for the Composite
Samples shall mean the minimum frequency for initiation of the
required analyses, not completion of the analyses and evaluation
of the results.  Since the analysis involves sending the samples
to an offsite laboratory and performance of involved sample
preparation and wet chemical analyses, there will be a delay
between initiation of the analysis and receipt of the results.

The analysis initiation shall normally be done on a calendar
month for the 31 day frequency or calendar quarter for a 92 day
frequency.

REFERENCES 1. Technical Specification 5.5.4 - Radioactive Effluent
Controls program.

2. Technical Specification 5.5.1 - Offsite Dose Calculation
Manual.

3. NUREG/CR-4007, September, 1984.
4. 10 CFR Part 20.



Liquid Effluents Dose
PPL Rev. 0 B 3.11.1.2

SUSQUEHANNA - UNIT 1 TRM / B 3.11-4 EFFECTIVE DATE 8/30/98

B 3.11.1.2 Liquid Effluents Dose

BASES

TRO This requirement is provided to implement the requirements of
Sections II.A, III.A and IV.A of Appendix I, 10 CFR Part 50.  The
Technical Requirement for Operation implements the guides set
forth in Section II.A of Appendix I.  Also, for fresh water sites
with drinking water supplies which can be potentially affected by
plant operations, there is reasonable assurance that the
operation of the facility will not result in radionuclide
concentrations in the finished drinking water that are in excess
of the requirements of 40 CFR 141.  The dose calculation
methodology and parameters in the ODCM implement the requirements
in Section III.A of Appendix I that conformance with the guides
of Appendix I be shown by calculational procedures based on
models and data, such that the actual exposure of a MEMBER OF THE
PUBLIC through appropriate pathways is unlikely to be
substantially underestimated.  The equations specified in the ODCM
for calculating the doses due to the actual release rates of
radioactive materials in liquid effluents are consistent with the
methodology provided in Regulatory Guide 1.109, "Calculation of
Annual Doses to Man from Routine Releases of Reactor Effluents
for the Purpose of Evaluating Compliance with 10 CFR Part 50,
Appendix I," Revision 1, October 1977 and Regulatory Guide 1.113,
"Estimating Aquatic Dispersion of Effluents from Accidental and
Routine Reactor Releases for the Purpose of Implementing Appendix
I," April 1977.  (References 2, 3, 4, and 5)

This section of the TRM is also part of the ODCM (Reference 2).

Actions The ACTION statements provide the required operating flexibility
and at the same time implement the guides set forth in Section
IV.A of Appendix I to assure that the releases of radioactive
material in liquid effluents will be kept “as low as is
reasonably achievable."

The Special Report to the Commission under Action A.1 shall

(continued)



Liquid Effluents Dose
PPL Rev. 0 B 3.11.1.2
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B 3.11.1.2 Liquid Effluents Dose

BASES

ACTIONS
(continued)

identify the cause(s) for exceeding the limit(s) and define the
corrective actions that have been taken to reduce the releases
and the proposed corrective actions to be taken to assure that
subsequent releases will be in compliance with the specified
limits.  This Special Report shall also include the radiological
impact on finished drinking water supplies at the nearest
downstream drinking water source.

TRS The TRSs are defined to be performed at the specified Frequency
to ensure that the TRO limits are maintained.

REFERENCES 1. Tech Spec 5.5.4 - Radioactive Effluent Controls program

2. Tech Spec 5.5.1 - Offsite Dose Calculation Manual

3. 10 CFR Part 20

4. Regulatory Guide 1.109, “Calculation of Annual Doses to Man
from Routine Releases of Reactor Effluents for the Purpose
of Evaluating Compliance with 10 CFR Part 50, Appendix I,”
Revision 1, October 1977.

5. Regulatory Guide 1.113, “Estimating Aquatic Dispersion of
Effluents from Accidental and Routine Reactor Releases for
the Purpose of Implementing Appendix I,“ April 1977.



Liquid Waste Treatment System
PPL Rev. 0 B 3.11.1.3

SUSQUEHANNA - UNIT 1 TRM / B 3.11-6 EFFECTIVE DATE 8/30/98

B 3.11.1.3 Liquid Waste Treatment System

BASES

TRO The OPERABILITY of the liquid radwaste treatment system ensures that
this system will be available for use whenever liquid effluents require
treatment prior to release to the environment.  The requirement that the
appropriate portions of this system be used when specified provides
assurance that the releases of radioactive materials in liquid effluents will be
kept "as low as is reasonably achievable".  This Requirement implements
the requirements of 10 CFR Part 50.36a, General Design Criterion 60
of Appendix A to 10 CFR Part 50 and the design objective given in Section
II.D of Appendix I to 10 CFR Part 50.  The specified limits governing the use
of appropriate portions of the liquid radwaste treatment system were
specified as a suitable fraction of the dose design objectives set forth in
Section II.A of Appendix I, 10 CFR part 50, for liquid effluents. 
(Reference 3)

This section of the TRM is also part of the ODCM (Reference 2).

Actions The Actions are defined to ensure proper corrective measures are taken in
response to the inoperable components.

The Special Report to the Commission under Action A.1 shall include the
following:

1. Explanation of why liquid radwaste was being discharged without
treatment, identification of any inoperable equipment or subsystems
and the reason for the inoperability,

2. Action(s) taken to restore the inoperable equipment to OPERABLE
status, and

3. Summary description of action(s) taken to prevent a recurrence.

TRS The TRSs are defined to be performed at the specified Frequency
to ensure that the system is maintained OPERABLE.  OPERABILITY
is demonstrated by operating the liquid radwaste treatment
system equipment for at least 10 minutes.

REFERENCES 1. Technical Specification 5.5.4 - Radioactive Effluent Controls program.

2. Technical Specification 5.5.1 - ODCM.

3. 10 CFR Part 50.



Liquid Radwaste Effluent Monitoring Instrumentation
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SUSQUEHANNA - UNIT 1 TRM / B 3.11-7 EFFECTIVE DATE 8/30/98

B 3.11.1.4 Liquid Radwaste Effluent Monitoring Instrumentation

BASES

TRO The radioactive liquid effluent instrumentation are provided to monitor and
control, as applicable, the releases of radioactive materials in liquid
effluents during actual or potential releases of liquid effluents.  The
alarm/trip setpoints for these instruments shall be calculated in accordance
with the procedures in the ODCM (Reference 2) to ensure that the
alarm/trip will occur prior to exceeding the 10 times the
concentration values specified in Appendix B, Table 2, Column 2
of 10CFR20.1001 - 10CFR20.2401 (Ref. 2).  The OPERABILITY and use of
this instrumentation is consistent with the requirements of General Design
Criteria 60, 63, and 64 of Appendix A to 10 CFR Part 50.  (Reference 4)

OPERABILITY of the radiation monitoring instrumentation requires their
alarm/trip setpoints set to ensure that the limits of Requirement 3.11.1.1 are
not exceeded.  The alarm/trip setpoints of these channels shall be
determined in accordance with the methodology and parameters described
in the ODCM.

OPERABILITY of the Liquid Radwaste Effluent Line gross radioactivity
monitor includes the proper functioning of the discharge valve interlocks
(sample pump low flow, high radiation alarm, and radiation monitor failure).

OPERABILITY of the Cooling Tower Blowdown flow rate measurement
device includes the proper functioning of the Liquid Radwaste Effluent Line
discharge valve interlock (i.e. cooling tower blowdown low flow).

The Required Channels for each function in Table 3.11.1.4-1 are as follows:

(continued)



Liquid Radwaste Effluent Monitoring Instrumentation
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B 3.11.1.4 Liquid Radwaste Effluent Monitoring Instrumentation

BASES

TRO
(continued)

a. Liquid Radwaste Effluent rad monitor (Function 1.a) one instrument per
station.

b. Liquid Radwaste Effluent flow rate (Function 2.a) one instrument per
station.

c. Cooling Tower Blowdown flow rate (Function 2.b) one instrument per
station.

It should be noted that the radioactive liquid waste stream is diluted in the
Cooling Tower blowdown line prior to entering the Susquehanna River.  The
setpoint for this dilution water flow is 5000 gpm from the combination of the
Unit 1 blowdown, Unit 2 blowdown flow, and Spray Pond Discharge.

Options exist to ensure the requirement of one OPERABLE Cooling Tower
Blowdown flow Instrument per station is met as required by Table
3.11.1.4-1, Function 2.b.  As long as any one of three instruments (Unit 1
Tower, Unit 2 Tower, Total Site Blowdown)
are OPERABLE and alignment of HS-06443A and HSS-01503 on panel
0C301 is such that the OPERABLE instrument(s) are in the circuit, then the
TRM Requirement is met.

This section of the TRM is also part of the ODCM (Reference 2).

Actions The Actions are defined to ensure proper corrective measures are taken in
response to the inoperable components.

Pump curves generated in situ may be used to estimate flow for Action D.1.

TRS The TRSs are defined to be performed at the specified Frequency to
ensure that the monitoring instrumentation is maintained OPERABLE.

The TRSs shall be performed in accordance with the Technical
Specification definition for the test with the following
additional requirements:

The Liquid Radwaste Effluent Line radiation monitor CHANNEL
FUNCTIONAL TEST shall also demonstrate that automatic isolation of this
pathway and control room alarm annunciation occur if any

(continued)
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B 3.11.1.4 Liquid Radwaste Effluent Monitoring Instrumentation

BASES

TRS
(continued)

of the following conditions exist:

1. Instrument indicates measured levels above the alarm/trip setpoint.

2. Circuit failure.

3. Instrument indicates a downscale failure.

The liquid Radwaste Effluent Line radiation monitor initial
CHANNEL CALIBRATION shall be performed using one or more of the
reference standards certified by the National Institute of Standards and
Technology (NIST) or using standards that have been obtained from
suppliers that participate in measurement assurance activities with NIST. 
These standards shall permit calibrating the system over its intended range
of energy and
measurement range.  For subsequent CHANNEL CALIBRATION, sources
that have been related to the initial calibration may be used in lieu of the
reference standards associated with the initial calibration.

The Liquid Radwaste Effluent Line flow rate monitor and Cooling Tower
Blowdown flow rate monitor CHANNEL CHECK shall consist of verifying
indication of flow during periods of release.  CHANNEL CHECK shall be
made at least once per 24 hours on days on which continuous, periodic, or
batch releases are made.

REFERENCES 1. Technical Specification 5.5.4 - Radioactive Effluent Controls program

2. Technical Specification 5.5.1 - Offsite Dose Calculation Manual

3. 10 CFR Part 20

4. 10 CFR Part 50



Radioactive Liquid Process Monitoring Instrumentation
PPL Rev. 0 B 3.11.1.5
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B 3.11.1.5 Radioactive Liquid Process Monitoring Instrumentation

BASES

TRO The radioactive liquid process instrumentation is provided to
monitor and control, as applicable, the releases of radioactive
materials in liquid effluents during actual or potential
releases of liquid effluents.  The alarm/trip setpoints for
these instruments shall be calculated in accordance with the
procedures in the ODCM (Reference 2) to ensure that the
alarm/trip will occur prior to exceeding 10 times the
concentration values specified in Appendix B, Table 2, Column 2
of 10CFR20.1001 - 20.2401 (Reference 3).  The OPERABILITY and
use of this instrumentation is consistent with the requirements
of General Design Criteria 60, 63, and 64 of Appendix A to 10
CFR Part 50.  (Reference 4)

This section of the TRM is also part of the ODCM (Reference 2).

Actions The Actions are defined to ensure proper corrective measures are
taken in response to the inoperable components.

If an RHR heat exchanger and its applicable RHRSW loop are in
service there is a pathway from the heat exchanger to the spray
pond.  If the heat exchanger and RHRSW loop are not in service
(i.e., valved-out, RHRSW pump not running, or piping drained)
then a pathway does not exist.

If there is no pathway, the requirement to perform grab sampling
is not applicable when the RHR Service Water System Effluent
Line Radiation Monitor has been declared inoperable.

The function of pumping down the RHR heat exchanger and RHRSW
system piping to the Spray Pond provides a pathway for a release
of potentially radioactively contaminated water.  The RHRSW
system is considered an 80-10 system because a pathway to the
environment from this system exists through the Spray Pond and
because the system, although normally not radioactively
contaminated, has the potential for becoming radioactively
contaminated in the event that a leak develops across an RHR
heat exchanger.  Therefore, grab samples must be collected
periodically when the RHRSW system radiation monitor for a
particular loop is inoperable (malfunctioning) and water from
that loop of the system is being returned to the Spray Pond. 
Also, grab samples must be collected prior to operations in
which water from the RHRSW system will be drained to the Spray
Pond.

(continued)
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BASES (continued)

TRS The TRSs are defined to be performed at the specified Frequency
to ensure that the monitoring instrumentation is maintained
OPERABLE.

Performance of the CHANNEL CHECK ensures that a gross failure of
the instrument has not occurred.  A CHANNEL CHECK is normally a
comparison of the parameter indicated on one channel against a
similar parameter on other channels.  It is based on the
assumption that instrument channels monitoring the same
parameter should read approximately the same value.  Significant
deviations between instrument channels could an indication of
excessive instrument drift in one of the channels or something
even more serious.  A CHANNEL CHECK will detect gross channel
failure; thus, it is key to verifying the instrument continues
to operate properly between each CHANNEL CALIBRATION.

Agreement criteria, which are developed by the plant staff based
on an investigation of a combination of the channel instrument
uncertainties, may be used to support this parameter comparison
and include indication and readability.  If a channel is outside
the criteria, it may be an indication that the instrument has
drifted outside its limit and does not necessarily indicate the
channel is inoperable.

The TRSs shall be performed in accordance with the Technical
Specification definition for the test with the following
additional requirements:

The CHANNEL FUNCTIONAL TEST shall also demonstrate that control
room alarm annunciation occurs if any of the following
conditions exists:

1. Instrument indicates measured levels above the alarm
setpoint.

2. Circuit failure.

3. Instrument indicates a downscale failure, and

4. Instrument controls not set in operate mode.

(continued)



Radioactive Liquid Process Monitoring Instrumentation
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BASES (continued)

TRS
(continued)

The initial CHANNEL CALIBRATION shall be performed using one or
more of the reference standards certified by the National
Institute of Standards and Technology (NIST) or using standards
that have been obtained from suppliers that participate in
measurement assurance activities with NIST.  These standards
shall permit calibrating the system over its intended range of
energy and measurement range.  For subsequent CHANNEL
CALIBRATION, sources that have been related to the initial
calibration may be used in lieu of the reference standards
associated with the initial calibration.

REFERENCES 1. Technical Specification 5.5.4 - Radioactive Effluent Controls
program

2. Technical Specification 5.5.1 - Offsite Dose Calculation Manual

3. 10 CFR Part 20

4. 10 CFR Part 50



For Information Only

Dose Rate 
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B 3.11.2.1 Dose Rate 

BASES 

TRO This requirement provides reasonable assurance that radioactive material 
discharged in gaseous effluents will not result in the exposure of a Member of 
the Public either within or outside the Site Boundary, in excess of the design 
objectives of Appendix I to 10 CFR 50. It provides operational flexibility for 
releasing gaseous effluents while satisfying section II.B and II.C design 
objectives of Appendix I. For individuals who may at times be within the Site 
Boundary, the occupancy of the individual will usually be sufficiently low to 
compensate for any increase in atmospheric diffusion factor above that for the 
Site Boundary. The specified release rate limits restrict, at all times, the 
corresponding dose rates above background to a Member of the Public at or 
beyond the Site Boundary to less than or equal to 500 mrem/yr to the total 
body or to less than or equal to 3000 mrem/yr to the skin. These release rate 
limits also restrict, at all times, the corresponding thyroid dose rate above 
background to an individual via the inhalation pathway to less than or equal to 
1500 mrem/yr. These limits provide reasonable assurance that radioactive 
material discharged in gaseous effluents will not result in the exposure of a 
MEMBER OF THE PUBLIC either within or outside the SITE BOUNDARY, to 
annual average concentrations exceeding the limits specified in Appendix B, 
Table II of 10 CFR Part 20. (Reference 3) 

This Requirement applies to the release of gaseous effluents from all reactors 
at the site. 

This section of the TRM is also part of the ODCM (Reference 2) . 

(continued) 
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Dose Rate 
B 3.11.2.1 

B 3.11 .2.1 Dose Rate 

BASES (continued) 

ACTIONS 

TRS 

The Actions are defined to ensure proper corrective measures are taken in 
response to the limits being exceeded. 

The TRSs are defined to be performed at the specified Frequency to 
ensure that the dose rates are maintained within limits. Dose rates are 
determined in accordance with the methodology and parameters of the 
ODCM. 

Table 3.11.2.1-1 defines Radioactive Gaseous Waste Sampling and 
Analysis Program. The lower limit of detection (LLD) is defined, for 
purposes of these requirement, as the smallest concentration of 
radioactive material in a sample that will yield a net count, above system 
background, that will be detected with 95% probability with only 5% 
probability of falsely concluding that a blank observation represents a "real" 
signal. For a particular measurement system, which may include 
radiochemical separation: 

LLD = _____ 4_. 6_6_Sb ___ _ 
E • V • 2. 22E6 • Y • exp(-/...1t) 

Where: 

LLD is the a priori lower limit of detection as defined above (as microcuries 
per unit mass or volume), 
Sb is the standard deviation of the background counting rate or of the 
counting rate of a blank sample as appropriate (as counts per minute), 
E is the counting efficiency, as counts per disintegration, 
V is the sample size, in units of mass or volume, 
2.22 E6 is the number of disintegrations per minute per microcurie, 
Y is the fractional radiochemical yield, when applicable, 
A, is the radioactive decay constant for the particular radionuclide, and 
M for plant effluents is the elapsed time between the midpoint of sample 
collection and time of counting (for plant effluents, not environmental 
samples). 

(continued) 
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B 3.11 .2.1 Dose Rate 

BASES 

TRS 
(continued) 

The value of Sb used in the calculation of the LLD for a detection system 
shall be based on the actual observed variance of the background 
counting rate or of the counting rate of the blank samples (as appropriate) 
rather than on an unverified theoretically predicted variance. Typical 
values of E, V, Y, and L'lt shall be used in the calculation. 

The principal gamma emitters for which the LLD specification 
applies include the following radionuclides: Kr-87, Kr-88, Xe-133, Xe-
133m, Xe-135, Xe-135m and Xe-138 for gaseous emissions and Mn-54, 
Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141 and Ce-144 
for particulate emissions. This list does not mean that only these nuclides 
are to be considered. Other gamma peaks which are identifiable, together 
with those of the above nuclides, shall also be analyzed and reported in 
the Radioactive Effluent Release Report. 

The design of the systems for the sampling of particulates and iodines 
provide for sample nozzle entry velocities which are approximately 
isokinetic with instack air velocities. Gaseous particulate and iodine 
samples are gathered continuously, with the sample size proportional to 
the stack emissions; a composite gaseous sample is a combination of all 
the particulate filters gathered in a sampling period. 

Particulate or iodine sampling required to be in continuous service will be 
considered to remain and have been in continuous service when its service 
is interrupted for a time period not to exceed 1 hour per sampling period. 
For particulate and iodine sampling, this is a small fraction of the normal 
minimum analysis frequency. 

The minimum Analysis Frequency as listed for the Composite Samples 
shall mean the minimum frequency for initiation of the required analyses, 
not completion of the analysis and evaluation of the results . Since the 
analysis involves sending the samples to an offsite laboratory and 
performance of involved sample preparation and wet chemical analyses, 
there will be a delay between initiation of the analysis and receipt of the 
results . The analysis initiation shall normally be done on a calendar 
quarter for a 92 day frequency. 

(continued) 
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BASES (continued) 

Dose Rate 
B 3.11.2.1 

REFERENCES 1. Technical Specification 5.5.4 - Radioactive Effluent Controls Program 

2. Technical Specification 5.5.1 - Offsite Dose Calculation Manual 

3. 10 CFR Part 20 

SUSQUEHANNA- UNIT 1 TRM/83.11-15 EFFECTIVE DATE 2/01/99 
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SUSQUEHANNA - UNIT 1 TRM / B 3.11-16 EFFECTIVE DATE 08/30/98

B 3.11.2.2 Dose - Noble Gases

BASES

TRO This requirement is provided to implement the requirements of
Sections II.B, III.A and IV.A of Appendix I, 10 CFR Part 50. 
(Reference 5)  The Technical Requirement for Operation implements
the guides set forth in Section II.B of Appendix I.

This section of the TRM is also part of the ODCM (Reference 2).

Actions The ACTION statements provide the required operating flexibility
and at the same time implement the guides set forth in Section
IV.A of Appendix I to assure that the releases of radioactive
material in gaseous effluents will be kept "as low as is
reasonably achievable".

The Special Report required under Action A.1 shall identify the
cause(s) for exceeding the limit(s) and define the corrective
actions that have been taken to reduce the releases and the
proposed corrective actions to be taken to assure that
subsequent releases will be in compliance with the above limits.

TRS The TRSs implement the requirements in Section III.A of Appendix
 I that conformance with the guides of Appendix I be shown by
calculational procedures based on models and data such that the
actual exposure of a MEMBER OF THE PUBLIC through appropriate
pathways is unlikely to be substantially underestimated.  The
dose calculation established in the ODCM for calculating the
doses due to the actual release rates of radioactive noble gases
in gaseous effluents are consistent with the methodology
provided in Regulatory Guide 1.109, "Calculation of Annual Doses
to Man from Routine Releases of Reactor Effluents for the
Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix
I, " Revision 1, October 1977 and Regulatory Guide 1.111,
"Methods for estimating Atmospheric Transport and Dispersion of
Gaseous Effluents in Routine Releases from Light-Water Cooled
Reactors," Revision 1, July 1977.  The ODCM equations provided
for determining the air doses at and beyond the SITE BOUNDARY
are based upon the historical average atmospheric conditions.
(References 2, 3 and 4)

(continued)
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SUSQUEHANNA - UNIT 1 TRM / B 3.11-17 EFFECTIVE DATE 08/30/98

B 3.11.2.2  Dose - Noble Gases

BASES

REFERENCES 1. Technical Specification 5.5.4 - Radioactive Effluent
Controls program

2. Technical Specification Spec 5.5.1 - Offsite Dose
Calculation Manual

3. Regulatory Guide 1.109, “Calculation of Annual Doses to Man
from Routine Releases of Reactor Effluents for the Purpose
of Evaluating Compliance with 10 CFR Part 50, Appendix I”,
Revision 1, October 1977.

4. Regulatory Guide 1.111, “Methods for estimating Atmospheric
Transport and Dispersion of Gaseous Effluents in Routine
Releases from Light-Water Cooled Reactors,” Revision 1, July
1977.

5. 10 CFR Part 50.



Dose - Iodine, Tritium, and Radionuclides in Particulates Form
PPL Rev. 0 B 3.11.2.3
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B 3.11.2.3 Dose - Iodine, Tritium, and Radionuclides in Particulates Form

BASES

TRO This requirement is provided to implement the requirements of
Sections II.C, III.A and IV.A of Appendix I, 10 CFR Part 50.  The
Limiting Conditions for Operation are the guides set forth in
Section II.C of Appendix I.  (Reference 5) 

This section of the TRM is also part of the ODCM (Reference 2).

Actions The ACTION statements provide the required operating flexibility
and at the same time implement the guides set forth in Section
IV.A of Appendix I to assure that the releases of radioactive
materials in gaseous effluents will be kept" as low as is
reasonably achievable."

The Special Report required under Action A.1 shall identify the
cause(s) for exceeding the limit(s) and define the corrective
actions that have been taken to reduce the releases and the
proposed corrective actions to be taken to assure that
subsequent releases will be in compliance with the above limits.

TRS The TRSs are defined to be performed at the specified Frequency
to ensure that the TRO limits are maintained.

The ODCM calculational methods specified in the TRSs implement
the requirements in Section III.A of Appendix I that conformance
with the guides of Appendix I be shown by calculational
procedures based on models and data, such that the actual
exposure of a MEMBER OF THE PUBLIC through appropriate pathways
is unlikely to be substantially underestimated.  The ODCM
calculational methods for calculating the doses due to the
actual release rates of the subject materials are consistent
with the methodology provided in Regulatory Guide 1.109,
"Calculation of Annual Doses to Man from Routine Releases of
Reactor Effluents for the Purpose of Evaluating Compliance with
10 CFR Part 50, Appendix I," Revision 1, October 1977 and
Regulatory Guide 1.111, "Methods for Estimating Atmospheric
Transport and Dispersion of Gaseous Effluents in Routine
Releases from Light-Water-Cooled Reactors," Revision 1, July
1977.  These equations also provide for determining the actual

(continued)
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B 3.11.2.3 Dose - Iodine, Tritium, and Radionuclides in Particulates Form

BASES

TRS
(continued)

doses based upon the historical average atmospheric conditions.
The release rate Requirements for iodine-131, iodine-133,
tritium, and radionuclides in particulate form with half lives
greater than 8 days are dependent on the existing radionuclide
pathways to man in areas at and beyond the SITE BOUNDARY.  The
pathways which were examined in the development of these
calculations were:  1) individual inhalation of airborne radio-
nuclides, 2) deposition of radionuclides onto green leafy
vegetation with subsequent consumption by man, 3) deposition
onto grassy areas where milk animals and meat producing animals
graze with consumption of the milk and meat by man, and 4)
deposition on the ground with subsequent exposure of man. 
(References 2, 3 and 4)

REFERENCES 1. Technical Specification 5.5.4 - Radioactive Effluent
Controls program.

2. Technical Specification 5.5.1 - Offsite Dose Calculation
Manual.

3. Regulatory Guide 1.109. “Calculation of Annual Doses to Man
from Routine Releases of Reactor Effluents for the Purpose
of Evaluating Compliance with 10 CFR Part 50, Appendix I,”
Revision 1, October 1977.

4. Regulatory Guide 1.111, “Methods for Estimating Atmospheric
Transport and Dispersion of Gaseous Effluents in Routine
Releases from Light-Water-Cooled Reactors,” Revision 1, July
1977.

5. 10 CFR Part 50
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B 3.11.2.4 Gaseous Radwaste Treatment System

BASES   (continued)

SUSQUEHANNA - UNIT 1 TRM / B 3.11-20 EFFECTIVE DATE 04/02/2002

TRO This TRO ensures that the GASEOUS RADWASTE TREATMENT SYSTEM
is OPERABLE and in operation to reduce radioactive materials in gaseous
waste prior to discharge when the main condenser air ejector (evacuation)
system is in operation.  This requirement provides reasonable assurance
that the releases of radioactive materials in gaseous effluents will be kept “as
low as is reasonably achievable”.  This TRO implements the requirements of
10 CFR Part 50.36a, General Design Criterion 60 of Appendix A to 10 CFR
Part 50, and the design objectives given in Section II.D of Appendix I to 10
CFR Part 50.  The limits governing the use of the system were specified as a
suitable fraction of the dose design objectives set forth in Sections II.B and
II.C of Appendix I, 10 CFR Part 50, for gaseous effluents (Ref. 1).

This section of the TRM is part of the Offsite Dose Calculation Manual (Ref.
2) and implements the requirements of the Radiological Effluent Controls
Program (Ref. 3).

ACTIONS The ACTIONS are defined to ensure proper corrective measures are taken
in response to the inoperable components.

A.1

With the GASEOUS RADWASTE TREATMENT SYSTEM inoperable, action
must be taken to restore it to OPERABLE status in order to maintain
radioactive releases from the main condenser as low as reasonably
achievable, and in compliance with regulatory requirements.  The 7 day
Completion Time is reasonable to perform repairs and to maintain
radioactive release objectives.

B.1

If the Required Action and Completion Time of Condition A are not met, a
Special Report must be prepared and submitted to the Commission.  The 30
day Completion Time is reasonable for preparation of the report.  The
Special Report should include the following information:

1. Identification of the inoperable equipment or subsystems and the reason
for inoperability,

2. Action(s) taken to restore the inoperable equipment to OPERABLE
status, and

3. Summary description of action(s) taken to prevent a recurrence.

(continued)
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SUSQUEHANNA - UNIT 1 TRM / B 3.11-20a EFFECTIVE DATE 04/02/2002

TRS The TRSs are performed at the specified Frequency to ensure that the
GASEOUS RADWASTE TREATMENT SYSTEM is maintained OPERABLE.

TRS 3.11.2.4.1

This surveillance requires verification that the GASEOUS RADWASTE
TREATMENT SYSTEM is in operation when the main condenser air ejector
(evacuation) system is in operation.  The Frequency of 92 days is
appropriate considering the performance of monthly dose projections.

REFERENCES 1. 10 CFR Part 50

2. Technical Specification 5.5.1 - Offsite Dose Calculation Manual

3. Technical Specification 5.5.4 - Radioactive Effluent Controls 
program.
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B 3.11.2.5 VENTILATION EXHAUST TREATMENT SYSTEM 

BASES 

TRO This TRO ensures that the appropriate subsystems of the VENTILATION 
EXHAUST TREATMENT SYSTEM, as described in the Offsite Dose 
Calculation Manual (ODCM) are OPERABLE at all times. The TRO is 
modified by a Note which requires that the appropriate subsystems of the 
VENTILATION EXHAUST TREATMENT SYSTEM be used to reduce 
radioactive materials in gaseous waste prior to their discharge when 
projected doses due to gaseous effluent releases from either reactor unit to 
areas at and beyond the SITE BOUNDARY would exceed 0.3 mrem to any 
organ in a 31 day period. This requirement provides reasonable assurance 
that the releases of radioactive materials in gaseous effluents will be kept 
"as low as reasonably achievable." This TRO implements the requirements 
of 10 CFR Part 50.36a, General Design Criterion 60 of Appendix A to 
10 CFR Part 50, and the design objectives given in Section II.D of 
Appendix I to 10 CFR Part 50. The limits governing the use of appropriate 
subsystems of the systems were specified as a suitable fraction of the 
dose design objectives set forth in Sections II. B and II. C of Appendix I, 10 
CFR Part 50, for gaseous effluents (Ref. 1). 

The VENTILATION EXHAUST TREATMENT SYSTEM is comprised of the 
following Unit 1 subsystems, as described in the ODCM: 

The Unit 1 Zone 1 Reactor Building filtered exhaust subsystem, including 
the following filters: 

1 F255A, 1 F255B, 1 F257 A, 1 F257B, 1 F258A AND 1 F258B. 

The Unit 1 Zone 3 Reactor Building filtered exhaust subsystem, including 
the following filters: 

1F216A, 1F216B, 1F217A, 1F217B, 1F218A,and 1F218B. 

The Unit 1 Turbine Building filtered exhaust subsystem, including the 
following filters : 

1F157A, 1F157B, 1F158A, and 1F158B. 

The Radwaste Building filtered exhaust subsystem, including the following 
filters: 

OF355A and OF355B. 
(continued) 

SUSQUEHANNA- UNIT 1 TRM I B 3.11-21 EFFECTIVE DATE 05/13/2005 
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B 3.11.2.5 VENTILATION EXHAUST TREATMENT SYSTEM 

BASES 

TRO 
(continued) 

ACTIONS 

The Radwaste Tank Vent exhaust subsystem, including the following 
filters: 

OF358 and OF359. 

The S&A Hot Shop exhaust subsystem, including the following filters: 

OF716. 

The Control Structure Sample Room exhaust subsystem, including the 
following filters: 

OF134 and OF135. 

The Control Structure Rad Chem. Lab exhaust subsystem, including the 
following filters: 

OF137 and OF138. 

The Control Structure Rad Chem. Lab exhaust subsystem, including the 
following filters: 

OF140 and OF141 . 

The Control Structure Decon Area exhaust subsystem, including the 
following filters: 

OF143 and OF144. 

This section of the TRM is part of the ODCM (Ref. 2) and implements the 
requirements of the Radiological Effluent Controls Program (Ref. 3). 

The ACTIONS have been modified by a NOTE that allows separate 
Condition entries for each subsystem. The ACTIONS are defined to 
ensure proper corrective measures are taken in response to the inoperable 
components. 

(continued) 
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B 3.11.2.5 VENTILATION EXHAUST TREATMENT SYSTEM 

BASES 

ACTIONS 
(continued) A.1 

The appropriate subsystem of the VENTILATION EXHAUST TREATMENT 
SYSTEM will be declared inoperable if any of the following conditions exist: 

1. Failure of a surveillance test; 

2. Broken or non-functional component which prevents the subsystem 
from being run (e.g. both 100% fans or one 50% fan in the 
subsystem); or 

3. Bypass or degradation of subsystem filtration in which effluent flow 
continues without full treatment. 

With a subsystem of the VENTILATION EXHAUST TREATMENT SYSTEM 
inoperable, action must be taken to restore it to OPERABLE status. The 
31 day Completion Time is a reasonable time frame to repair the 
inoperable components. 

If the Required Action and Completion Time of Condition A are not met, or 
gaseous waste is being discharged without treatment and in excess of the 
TRO limit, a Special Report must be prepared and submitted to the 
Commission. The 30 day Completion Time is reasonable for preparation of 
the report. The Special Report should include the following information: 

1. Identification of the inoperable equipment or subsystems and the 
reason for inoperability; 

2. Action(s) taken to restore the inoperable equipment to OPERABLE 
status; and 

3. Summary description of action(s) taken to prevent a recurrence. 

(continued) 
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B 3.11.2.5 VENTILATION EXHAUST TREATMENT SYSTEM 

BASES (continued) 

TRS The TRSs are performed at the specified Frequency to ensure that the 
VENTILATION EXHAUST TREATMENT SYSTEM is maintained 
OPERABLE. 

TRS 3.11.2.5.1 

This surveillance requires that a dose projection be performed in 
accordance with the methodology and parameters in the ODCM. The dose 
projection is performed based on the most recently available effluent data. 
If it is known prior to performing the dose projection that a treatment 

subsystem will be out of service, and if data exists which indicates how the 
lack of treatment will impact effluents, these factors will be considered 
when performing the dose projection. The 31 day Frequency is consistent 
with Reference 3. 

TRS 3.11 .2.5.2 

This surveillance verifies that each of the subsystems of the VENTILATION 
EXHAUST TREATMENT SYSTEM is OPERABLE by operating the 
subsystem ~ 10 minutes. Operation of the subsystem for at least 
10 minutes provides sufficient time to verify the appropriate parameters are 
within their normal operating range. The Frequency of 92 days is 
appropriate considering the performance of monthly dose projections. 

This TRS is modified by a Note which states that the TRS is not required to 
be performed if the appropriate subsystem has been utilized to process 
radioactive gaseous effluents during the previous 92 days. This allowance 
is appropriate because actual processing of radioactive gaseous effluents 
demonstrates subsystem OPERABILITY. 

TRS 3.11.2.5.3 

This SR verifies that the required filter testing is performed in accordance 
with the Filter Testing Program. The Filter Testing Program includes 
testing HEPA filter performance, charcoal adsorber efficiency, and the 
physical properties of the activated charcoal (general use and following 
specific operations) . Specific test frequencies and additional information 
are discussed in detail in the Filter Testing Program. The following filters 
will be tested: 

SUSQUEHANNA- UNIT 1 TRM I B 3.11-23a EFFECTIVE DATE 06/18/2013 



For Information Only

PPL Rev. 5 
Ventilation Exhaust Treatment System 

B3.11.2.5 

B 3.11.2.5 VENTILATION EXHAUST TREATMENT SYSTEM 

BASES (continued) 

TRS TRS 3.11.2.5.3 (continued) 

Unit 1 RB Zone 1 filtered exhaust: 1 F255A, 1 F255B, 1 F257 A, 1 F257B, 
1 F258A and 1 F258B 

Unit 1 RB Zone 3 filtered exhaust: 1F216A, 1F216B, 1F217A, 1F217B, 
1F218A and 1F218B 

Unit 1 TB filtered exhaust: 1 F157 A, 1 F157B, 1 F158A and 1 F158B 

Radwaste Building filtered exhaust: OF355A and OF355B 

Radwaste Tank Vent exhaust: OF358 and OF359 

S&A Hot Shop exhaust: OF716 

Control Structure Sample Room: OF134 and OF135 

Control Structure Chem Lab: OF137, OF138, OF140 and OF141 

Control Structure Decon Area: OF143 and OF144 

REFERENCES 1. 10 CFR Part 50. 

2. Technical Specification 5.5.1 - Offsite Dose Calculation Manual. 

3. Technical Specification 5.5.4 - Radioactive Effluent Controls program. 

SUSQUEHANNA- UNIT 1 TRM I B 3.11-23b EFFECTIVE DATE 06/18/2013 
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B 3.11.2.6 Radioactive Gaseous Effluent Monitoring Instrumentation 

BASES 

TRO The radioactive gaseous effluent instrumentation is provided to monitor 
and control, as applicable, the releases of radioactive materials in gaseous 
effluents during actual or potential releases of gaseous effluents. The 
alarm/trip setpoints for these instruments shall be calculated in accordance 
with the procedures in the ODCM (Reference 2) to ensure that the 
alarm/trip will occur prior to exceeding the release rate limits corresponding 
to dose rates above background to a member of the public at or beyond 
the site boundary to ::;; 500 mrem/yr to the total body or to ::;; 3000 mrem/yr 
to the skin. The OPERABILITY and use of this instrumentation is 
consistent with the requirements of General Design Criteria 60, 63, and 64 
of Appendix A to 10 CFR Part 50. (References 3 and 4) 

OPERABILITY requires their alarm/trip setpoints set to ensure that the 
limits of Requirement 3.11.2.1 are not exceeded. The alarm/trip setpoints 
of these channels shall be determined in accordance with the methodology 
and parameters in the ODCM. 

This section of the TRM is also part of the ODCM (Reference 2). 

The vent effluent monitor for the Turbine Building and Standby Gas 
Treatment System (SGTS) is a wide range noble gas monitor. The 
Effluent channel #4 for each of the Turbine and SGTS displays the 
release rate in uCi/min using the best detector in range. Upscale 
and failure alarms originate from the Effluent channel. There are 3 
detectors for each wide range gas monitor, low, mid and high range. 
During normal plant operations, the low range channel will be 
selected for Effluent channel calculation. The mid and high range 
detectors are in standby mode . The mid and high range detectors 
are activated and selected automatically based upon the monitored 
noble gas concentration. During high range noble gas releases, the 
mid and high range detectors are activated and the low range noble 
gas detector loop is selected in standby mode . Faults detected by 
the vent effluent monitor will be annunciated in the main control 
room overhead annunciator via the Effluent channel. These loops 
can be considered Operable if the Effluent release rate channel is 
not alarmed . 

(continued) 
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B 3.11.2.6 Radioactive Gaseous Effluent Monitoring Instrumentation 

BASES 

TRO 
(continued) 

ACTIONS 

The Turbine Building and SGTS vent sample flow system operates 
to support the detector selection requirements . Normally the low 
range sample flow is operating to support the low range detector. 
On detection of an upscale noble gas release, the mid/high range 
sample pump that is normally in standby mode is activated to draw a 
sample through the mid and high range noble gas detectors and low 
range sample flow system is in standby mode . The mid I high range 
sample is then selected and low range sample flow is activated 
automatically when noble gas concentrations return to normal levels. 
The bypass sample flow system is designed to make up the proper 
sample flow rate from the isokinetic nozzle array . For the Turbine 
Building monitor, the bypass system is required to operate 
continuously. For the SGTS, the bypass system is in standby mode 
until high range noble gas is sensed and the bypass system is 
automatically activated and selected as required . These loops can 
be considered Operable if the Effluent release rate channel is not 
alarmed. 

The Actions are defined to ensure proper corrective measures are taken in 
response to the inoperable components. 

Low range Noble Gas channel readings from the local vent monitor may be 
used to meet the requirement for a Noble Gas grab sample and grab 
sample analysis. 

Noble Gas release grab samples are not required to be taken when there 
are no releases via that pathway. Effluent flow is to be determined by vent 
flow instrumentation or by a vent flow estimate every 4 hours. Continuous 
sample collection shall be on the same basis as described in the Bases for 
TRO 3.11.2.1 

Monitoring may be interrupted for up to 30 minutes to perform particulate 
filter/iodine cartridge changeout required by TRM Table 3.11.2-1 without 
entering the TRO ACTIONS. 

(continued) 
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B 3.11.2.6 Radioactive Gaseous Effluent Monitoring Instrumentation 

BASES (continued) 

TRS 

REFERENCES 

The TRSs are defined to be performed at the specified Frequency to 
ensure that the monitoring instrumentation is maintained OPERABLE. 

The TRSs shall be performed in accordance with the Technical 
Specification definition for the test with the following additional 
requirements : 

The CHANNEL FUNCTIONAL TEST for all noble gas activity monitors shall 
also demonstrate that control room alarm annunciation occurs if any of the 
following conditions exists: 

1. Instrument indicates measured levels above the alarm/trip setpoint, 
2. Circuit failure, and 
3. Instrument indicates a downscale failure. 

The initial CHANNEL CALIBRATION for all noble gas activity monitors shall 
be performed using one or more of the reference standards certified by the 
National Institute of Standards and Technology (NIST) or using standards 
that have been obtained from suppliers that participate in measurement 
assurance activities with NIST. These standards shall permit calibrating 
the system over its intended range of energy and measurement range. For 
subsequent CHANNEL CALIBRATION, sources that have been related to 
the initial calibration may be used in lieu of reference standards associated 
with the initial calibration. 

Particulate or iodine sampling required to be in continuous service will be 
considered to remain and have been in continuous service when its service 
is interrupted for a period of time not to exceed 1 hour per sampling period. 
For particulate and iodine sampling, this is a small fraction of the normal 
minimum analysis frequency. 

1. Technical Specification 5.5.4 - Radioactive Effluent Controls program. 

2. Technical Specification 5.5.1 - Offsite Dose Calculation Manual. 

3. 10 CFR Part 20. 

4. 10 CFR Part 50. 

SUSQUEHANNA- UNIT 1 TRM I B 3.11-25 EFFECTIVE DATE 01/21/2004 
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SUSQUEHANNA - UNIT 1 TRM / B 3.11-26 EFFECTIVE DATE 08/30/98

B 3.11.3 Total Dose

BASES

TRO This Requirement is provided to meet the dose limitations of 40
CFR 190 that have been incorporated into 10 CFR 20 by 46 CFR
18525.  The Requirement requires the preparation and submittal of
a Special Report whenever the calculated doses from plant
radioactive effluents exceed twice the design objective doses of
Appendix I.  For sites containing up to 4 reactors, it is highly
unlikely that the resultant dose to a MEMBER OF THE PUBLIC will
exceed the dose limits of 40 CFR 190 if the individual reactors
remain within the reporting requirement level.  The Special
Report will describe a course of action that should result in
the limitation of the annual dose to a MEMBER OF THE PUBLIC to
within the 40 CFR 190 limits.  For the purposes of the Special
Report, it may be assumed that the dose commitment to the MEMBER
OF THE PUBLIC from other uranium fuel cycle sources is
negligible, with the exception that dose contributions from
other nuclear fuel cycle facilities at the same site or within a
radius of 5 miles must be considered.  If the dose to any MEMBER
OF THE PUBLIC is estimated to exceed the requirements of 40 CFR
190, the Special Report with a request for a variance (provided
the release conditions resulting in violation of 40 CFR 190 have
not already been corrected), in accordance with the provisions
of 40 CFR 190.11 is considered to be a timely request and
fulfills the requirements of 40 CFR 190 until NRC staff action
is completed.  An individual is not considered a MEMBER OF THE
PUBLIC during any period in which he/she is engaged in carrying
out any operation that is part of the nuclear fuel cycle. 
Reference 3

Actions The Actions are defined to ensure proper corrective measures are
taken when requirements are not met.

Calculations required by Action B.1 shall include direct
radiation contributions from both reactor units and from outside
storage tanks to determine whether the limits of this TRO have
been exceeded.

(continued)
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B 3.11.3 Total Dose

BASES (continued)

ACTIONS
(continued)

The Special Report to be issued per Action B.1 shall define the
corrective action to be taken to reduce subsequent releases, to
prevent recurrence of exceeding the above limits, and include
the schedule for achieving conformance with the above limits. 
This Special Report shall include an analysis that estimates the
radiation exposure (dose) to a MEMBER OF THE PUBLIC from uranium
fuel cycle sources, including all effluent pathways and direct
radiation, for the calendar year that includes the release(s)
covered by this report.  It shall also describe levels of
radiation and concentrations of radioactive material involved,
and the cause of the exposure levels or concentrations.  If the
estimated dose(s) exceeds the above limits, and if the release
condition resulting in violation of 40 CFR Part 190 has not
already been corrected, the Special Report shall include a
request for a variance in accordance with the provisions of 40
CFR Part 190, Submittal of the report is considered a timely
request, and a variance is granted until staff action on the
request is complete.

TRS The TRSs are defined to be performed at the specified Frequency
to ensure that requirements are implemented.

TRS 3.11.3.1 cumulative dose contributions from liquid and
gaseous effluents shall be determined in accordance with TROs
3.11.1.2, 3.11.2.2, and 3.11.2.3,  The direct radiation dose is
determined from the results of radiation monitoring with TLDs
that is conducted by the SSES REMP.  The REMP TLDs are processed
quarterly.  There is no requirement to show compliance with the
40CFR190 dose limits more frequently than an annual basis. 
Demonstration of compliance with this dose limit considers the
combined dose contributions from liquid and gaseous effluents
and direct radiation.

REFERENCES 1. Technical Specification 5.5.4 - Radioactive Effluent
Controls program

2. Technical Specification 5.5.1 - Offsite Dose Calculation
Manual

3. 40 CFR 190
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Monitoring Program 
PPL Rev. 5 B 3.11.4.1 

B 3.11.4.1 Monitoring Program 

BASES 

TRO 

ACTIONS 

The radiological environmental monitoring program required by this 
Requirement provides representative measurements of radiation and of 
radioactive materials in those environmental exposure pathways and for 
those radionuclides that lead to the highest potential radiation exposures of 
MEMBERS OF THE PUBLIC resulting from the station operation. This 
monitoring program thereby supplements the radiological effluent 
monitoring program by verifying that the measurable concentrations of 
radioactive materials and levels of radiation are not higher than expected 
on the basis of the effluent measurements and modeling of the 
environmental exposure pathways. Changes to the radiological 
environmental monitoring program specified in Table 3.11.4.1-1 may be 
made based on expected SSES operation and the results of radiological 
environmental monitoring during SSES operation. 

The required detection capabilities for environmental sample analyses are 
tabulated in terms of the lower limits of detection (LLDs) . The LLDs 
required by Table 3.11.4.1-3 are considered optimum for routine 
environmental measurements in industrial laboratories. It should be 
recognized that the LLD is defined as an a priori (before the fact) limit 
representing the capability of a measurement system and not as an a 
posteriori (after the fact) limit for a particular measurement. 

Detailed discussion of the LLD, and other detection limits, can be found in 
HASL Procedures Manual, HASL-300 (revised annually); Currie, L. A. , 
"Limits for Qualitative Detection and Quantitative Determination -
Application to Radiochemistry" Anal. Chem. 40, 586-93 (1968); and 
Hartwell, J. K., "Detection Limits for Radioanalytical Counting Techniques," 
Atlantic Richfield Hanford Company Report ARH-SA-215 (June 1975). 
(Reference 1) 

This section of the TRM is also part of the ODCM (Reference 2). 

The Actions are defined to ensure proper corrective measures are taken 
when requirements are not met. Once a Condition Report is generated 
(per the applicable Action), the TRO may be exited because at that time, 
the Condition that caused the TRO is no longer out of compliance with the 
program. 

(continued) 
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B 3.11.4.1 

B 3.11.4.1 Monitoring Program 

BASES 

ACTIONS 
(continued) 

TRS 

Per Action A.1, the Annual Radiological Environmental Operating Report 
shall provide a description of the reasons for not conducting the program 
as required and the plans for preventing a recurrence. 

The Special Report submitted per Action B.1 shall identify the cause(s) for 
exceeding the limit(s) and define the corrective actions to be taken to 
reduce radioactive effluents so that the potential annual dose to a 
MEMBER OF THE PUBLIC is less than the calendar year limits of 
Requirements 3.11.1.2, 3.11.2.2 and 3.11.2.3. 

Include revised figure(s) and table for the ODCM reflecting the new 
locations for obtaining samples per Action F.1 in the next Radioactive 
Effluent Release Report. 

The TRSs are defined to be performed at the specified frequency to ensure 
that the requirements are implemented. Monitoring samples collected per 
TRS 3.11.4.1 .1 shall be from the specific locations given in the table and 
figure in the ODCM. (Reference 2) 

The TRSs are modified by a Note to take exception to TRS 3.0.3. 

Table 3.11.4.1-1 

Sample Locations Specific parameters of distance and direction sector 
from the centerline of one reactor, and additional description where 
pertinent, shall be provided for each and every sample location in this 
Table and in a table and figure(s) in the ODCM. Refer to NUREG-0133, 
"Preparation of Radiological Effluent Technical Specifications for Nuclear 
Power Plants," October 1978, and to Radiological Assessment Branch 
Technical Position, Revision 1, November 1979. (Reference 3) and 
NUREG-1302, Offsite Dose Calculation Manual Guidance: "Standard 
Radiological Effluent Controls for Boiling Water Reactors," April 1991. 
(Reference 5). Deviations are permitted from the required sampling 
schedule if specimens are unobtainable due to hazardous conditions, 
seasonal unavailability, malfunction of automatic sampling equipment and 
other legitimate reasons. If specimens are unobtainable due to sampling 
equipment malfunction, every effort shall be made to complete corrective 
action prior to the end of the next sampling 

(continued) 
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For Information Only

PPL Rev. 5 
Monitoring Program 

B 3.11.4.1 

B 3.11.4.1 Monitoring Program 

BASES 

TRS 
(continued) 

period. All deviations from the sampling schedule shall be documented in 
the Annual Radiological Environmental Operating Report. It is recognized 
that, at times, it may not be possible or practicable to continue to obtain 
samples of the media of choice at the most desired location or time. 

In these instances suitable alternative media and locations may be chosen 
for the particular pathway in question and appropriate substitutions made 
within 30 days in the radiological environmental monitoring program. 
Identify the cause of the unavailability of samples for that pathway and 
identify the new location(s) for obtaining replacement samples in the next 
Radioactive Effluent Release Report and also include in the report a 
revised figure(s) and table for the ODCM reflecting the new location(s). 

Direct Radiation One or more instruments, such as a pressurized ion 
chamber, for measuring and recording dose rate continuously may be used 
in place of, or in addition to, integrating dosimeters. Film badges shall not 
be used as dosimeters for measuring direct radiation. 

Radioiodine and Particulates - Sampling and Collection Frequency 
The charcoal cartridges used in the airborne radioiodine sampling 
conducted as part of the radiological environmental monitoring program are 
designed and tested by the manufacturer to assure a high efficiency in the 
capture of radioiodine. Certificates from the manufacturer of the cartridges 
are provided with each batch of cartridges certifying the percent retention 
of the radiodine for stated air flows. 

Radioiodine and Particulates - Particulate Sample; Waterborne - Surface. 
Ground. Sediment; Food Products Gamma isotopic analysis means the 
identification and quantification of gamma-emitting radionuclides that may 
be attributable to the effluents from the facility. 

Waterborne - Surface The "upstream sample" shall be taken at a distance 
beyond significant influence of the discharge. The "downstream" sample 
shall be taken within the discharge line or just downstream of the discharge 
line near the mixing zone. 

(continued) 
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B 3.11.4.1 Monitoring Program 

BASES 

TRS 
(continued) 

Waterborne - Drinking - Sampling and Collection Frequency A composite 
sample is one in which the quantity (aliquot) of liquid sampled is 
proportional to the quantity of flowing liquid and in which the method of 
sampling employed results in a specimen that is representative of the liquid 
flow. In this 
program composite samples shall be collected at time intervals that are 
very short (e.g., hourly) relative to the compositing period (e.g., monthly) in 
order to assure obtaining a representative sample. 

Waterborne - Ground - Samples and Sample Locations Groundwater 
samples shall be taken when this source is tapped for drinking or irrigation 
purposes in areas where the hydraulic gradient or recharge properties are 
suitable for contamination. 

Drinking Water- 1-131 Analyses Calculation of the dose projected from 1-
131 in drinking water to determine if 1-131 analyses of the water are 
required shall be performed for the 
maximum organ and age group using the methodology and parameters of 
the ODCM. 

Food Products - Sampling and Collection Frequency If harvest occurs 
more than once a year, sampling shall be performed during each discrete 
harvest. If harvest occurs continuously, sampling shall be monthly. 
Attention shall be paid to including samples of tuberous and root food 
products. 

Table 3.11.4.1-3 

This list does not mean that only these nuclides are to be considered. 
Other peaks that are identifiable at 95% confidence level together with 
those of the above nuclides, shall also be analyzed and reported in the 
Annual Radiological Environmental Operating report. 

Required detection capabilities for dosimeters used for environmental 
measurements are given in Regulatory Guide 4.13. (Reference 4) 

(continued) 
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B 3.11.4.1 Monitoring Program 

BASES 

TRS 
(continued) 

The LLD is defined, for purpose of these Requirements, as the smallest 
concentration of radioactive material in a sample that will yield a net count 
(above system background) that will be detected with 95% probability with 
only 5% probability of falsely concluding that a blank observation 
represents a "real" signal. 

For a particular measurement system (which may include radiochemical 
separation): 

LLD = 4.66sb 
E • V • 2.22 • Y • exp(-A.M) 

Where: 

LLD is the a priori lower limit of detection as defined above (as picrocuries 
per unit mass or volume) , 

sb is the standard deviation of the background counting rate or of the 
countingrate of a blank sample as appropriate (as counts per minute), 

E is the counting efficiency, as counts per disintegration, 

V is the sample size, in units of mass or volume, 

2.22 is the number of disintegrations per minute per picrocurie, 

Y is the fractional radiochemical yield, when applicable, 

'A is the radioactive decay constant for the particular radionuclide, and 

11t for environmental samples is the elapsed time between sample 
collection (or end of the sample collection period) and time of counting. 

Typical values of E, V, Y, and 11t should be used in the calculation. 

(continued) 
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B 3.11.4.1 Monitoring Program 

BASES 

TRS 
(continued) 

REFERENCES 

It should be recognized that the LLD is defined as a priori (before the fact) 
limit representing the capability of a measurement system and not as an a 
posteriori (after the fact) limit for a particular measurement. Analyses shall 
be performed in such a manner that the stated LLDs will be achieved 
under routine conditions. Occasionally background fluctuations, 
unavoidably small sample sizes, the presence of interfering nuclides, or 
other uncontrollable circumstances may render these LLDS unachievable. 
In such cases, the contributing factors shall be identified and described in 
the Annual Radiological Environmental Operating Report. 

1. HASL Procedures Manual, HASL-300 (revised annually); Curie, L.A., 
"Limits for Qualitative Detection and Quantitative Determination -
Application to Radiochemistry" Anal. Chem. 40, 586-93 (1968); and 
Hartwell, J. K., "Detection Limits for Radioanalytical Counting 
Techniques," Atlantic Richfield Hanford Company Report ARH-SA-215 
(June 1975) Offsite Dose Calculation Manual 

2. Technical Specification 5.5.1 - Offsite Dose Calculation Manual 

3. NUREG-0133, "Preparation of Radiological Effluent Technical 
Specifications for Nuclear Power Plants," October 1978, and 
to Radiological Assessment Branch Technical Position , Revision 1, 
November 1979 

4. Regulatory Guide 4.13 

5. NUREG-1302, Offsite Dose Calculation Manual Guidance: "Standard 
Radiological Effluent Controls for Boiling Water Reactors," April 1991 

SUSQUEHANNA- UNIT 1 TRM I B 3.11-33 EFFECTIVE DATE 06/30/2010 
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B 3.11.4.2 Land Use Census

BASES

TRO The Land Use Census shall identify within a distance of 8 km (5
miles) the location in each of the 16 meteorological sectors of
the nearest milk animal, the nearest residence and the nearest
garden of greater than 50m2 (500ft2) producing broad leaf
vegetation.

This Requirement is provided to ensure that changes in the use
of areas at and beyond the SITE BOUNDARY are identified and that
modifications to the monitoring program are made if required by
the results of this census.  The best information from the door-
to-door survey, aerial survey or consulting with local
agricultural authorities or any combination of these methods
shall be used.  This census satisfies the requirements of Section
IV.B.3 of Appendix I to 10 CFR Part 50.  Restricting the census to
gardens of greater than 500 square feet provides assurance that
significant exposure pathways via leafy vegetables will be
identified and monitored since a garden of this size is the
minimum  required to produce the quantity (26 kg/year) of leafy
vegetables assumed in Regulatory Guide 1.109 for consumption by a
child.  To determine this minimum garden size, the following
assumptions were used:  1) that 20% of the garden was used for
growing broad leaf vegetation (i.e., similar to lettuce and
cabbage), and 2) a vegetation yield of 2 kg/square meter. 
(Reference 1 and 2)

Broad leaf vegetation sampling of at least three different kinds
of vegetation may be performed at the site boundary in each of
two different direction sectors with the highest predicted D/Qs
in lieu of the garden census.  Specifications for broad leaf
vegetation sampling in Table 3.11.4.1-1 item 4c shall be
followed, including analysis of control samples.

This section of the TRM is also part of the ODCM (Reference 3).

Actions The Actions are defined to ensure proper corrective measures are
taken in when requirements are not met.

(continued)
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B 3.11.4.2 Land Use Census

BASES (continued)

ACTIONS
(continued)

The sampling location(s), excluding the control station
location, having the lowest calculated dose, or dose
commitment(s) (via the same exposure pathway) may be deleted
from the monitoring program after October 31 of the year in
which the land use census was conducted.

TRS The TRSs are defined to be performed at the specified Frequency
to ensure that the requirements are implemented.

The Land Use Census shall be conducted during the growing season
at least once per 12 months using that information that will
provide the best results, such as by a door-to-door survey,
aerial survey, or by consulting local agriculture authorities. 
The results of the land use census shall be included in the
Annual Radiological Environmental Operating Report.

REFERENCES 1. 10 CFR Part 50

2. Regulatory Guide 1.109, “Calculation of Annual Doses to Man
from Routine Releases of Reactor Effluents for the Purpose
of Evaluating Compliance with 10 CFR Part 50, Appendix I,”
Revision 1, October 1977

3. Technical Specification 5.5.1 - Offsite Dose Calculation
Manual
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SUSQUEHANNA - UNIT 1 TRM / B 3.11-36 EFFECTIVE DATE 2/12/99

B 3.11.4.3 Interlaboratory Comparison Program

BASES

TRO The Interlaboratory Comparison Program shall be accepted by the
Commission.  The requirement for participation in an
Interlaboratory Comparison Program is provided to ensure that
independent checks on the precision and accuracy of the
measurements of radioactive material in environmental sample
matrices are performed as part of the quality assurance program
for environmental monitoring in order to demonstrate that the
results are reasonably valid for the purpose of Section IV.B.2
of Appendix I to 10 CFR Part 50.  (Reference 1)

This part of the TRM is also part of the ODCM (Reference 2)

Actions The Actions are defined to ensure proper corrective measures are
taken in response to the detection of unacceptably large
deviations (systematic biases) from known values for the
quantities being measured.

The corrective actions taken to prevent a recurrence shall be
reported to the Commission in the Annual Radiological
Environmental Operating Report.

TRS The TRSs are defined to be performed at the specified Frequency
to ensure that the requirements are implemented.

REFERENCES 1. 10 CFR Part 50

2. Technical Specification 5.5.1 - Offsite Dose Calculation
Manual
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SUSQUEHANNA - UNIT 2 TRM / 3.6-1 EFFECTIVE DATE 8/31/1998 

3.6 Containment 

3.6.1 VENTING or PURGING 

TRO  3.6.1 VENTING or PURGING of the primary containment shall be performed only with 
the following conditions established: 

1. Both Standby Gas Treatment Systems shall be OPERABLE in accordance 
with LCO 3.6.4.3 “Standby Gas Treatment (SGT) System” and whenever the 
purge system is in use during MODE 1, 2, or 3, only one of the SGT System 
trains may be used. 

2. LCO 3.3.6.1 “Primary Containment Isolation Instrumentation” Function 2.e 
“SGTS Exhaust Radiation - High” shall be OPERABLE. 

APPLICABILITY: Whenever primary containment VENTING or PURGING is in progress. 

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME 

A. VENTING and 
PURGING
requirements not met. 

A.1 Suspend all VENTING 
and PURGING of the 
primary containment 

Immediately



VENTING or PURGING 
PPL Rev. 0  3.6.1 

SUSQUEHANNA - UNIT 2 TRM / 3.6-2 EFFECTIVE DATE 8/31/1998 

TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE FREQUENCY 

TRS  3.6.1.1 Verify that the requirements of TRO 3.6.1 
“VENTING and PURGING” are met. 

Within 4 hours prior to start 
of VENTING or PURGING 
of the primary containment 

 AND 

12 hours 
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3.11 Radioactive Effluents 

3.11.1 Liquid Effluents 

3.11 .1.1 Liquid Effluents Concentration 

Liquid Effluents Concentration 
3.11 .1.1 

TRO 3.11.1.1 The concentration of radioactive material released in liquid effluents to 
UNRESTRICTED AREAS (See FSAR Section 2.1.1.3) shall be limited to 
10 times the concentrations specified in Appendix B, Table 2, Column 2 to 
1 OCFR 20.1001-20.2402 for radionuclides other than dissolved or 
entrained noble gases. For dissolved or entrained noble gases, the 
concentration shall be limited to 2E-4 !-!Cilml total activity. 

APPLICABILITY: At all times. 

ACTIONS 
------------------------------------------------------------ N 0 T E ---------------------------------------------------------
1. The provisions of TRO 3.0.4 are not applicable. 

CONDITION 

A. Concentration of 
radioactive material 
released in liquid effluents 
to UNRESTRICTED 
AREAS (See FSAR Section 
2.1.1.3) exceeds the limits 
specified in TRO 3.11.1.1 

SUSQUEHANNA- UNIT 2 

REQUIRED ACTION COMPLETION TIME 

A 1. Restore the concentration to Immediately 
within the above limits 

TRM/3.11-1 EFFECTIVE DATE 03/31/2006 
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Liquid Effluents Concentration 

3.11 .1.1 

TECHNICAL REQUIREMENT SURVEILLANCE 

TRS 3.11.1.1.1 

TRS 3.11 .1.1.2 

SURVEILLANCE 

The radioactivity content of each batch of radioactive 
liquid waste shall be determined by sampling and 
analysis in accordance with Table 3.11.1.1-1. The 
results of pre-release analyses shall be used with the 
calculational methods and parameters in the ODCM 
to assure that the concentration at the point of 
release is maintained within the limits of TRO 
3.11.1.1 

Post release analyses of samples composited from 
batch releases shall be performed in accordance with 
Table 3.11.1.1-1. The results of the previous post-
release analyses shall be used with the calculational 
methods and parameters in the ODCM to assure that 
the concentrations at the point of release were 
maintained within the limits of TRO 3.11.1.1 

FREQUENCY 

Prior to each 
release 

According to the 
ODCM 

SUSQUEHANNA- UNIT 2 3.11-2 EFFECTIVE DATE 08/31/1998 
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TABLE 3.11.1.1-1 

Liquid Effluents Concentration 
3 .11 .1.1 

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM 

Minimum 
Liquid Release Sampling Analysis 

Type Frequency Frequency 

Batch Waste Prior to Prior to 
Release Tanks Release Release 

Each Batch Each Batch 

Prior to 31 days 
Release 
One Batch per 
month 

Prior to 31 day 
Release Composite(•) 
Each Batch 

Prior to 92 days 
Release Composite Cal 
Each Batch 

(a) Minimum frequency for initiation of required analysis. 

SUSQUEHANNA- UNIT 2 3.11-3 

Type of Activity 
Analysis 

Principal Gamma 
Emitters 

1-131 

Dissolved and 
Entrained Gases 
(Gamma Emitters) 

H-3 

Gross Alpha 

SR-89. Sr-90 

Fe-55 

Lower Limit 
of Detection 

(LLD) 
(f.lCilml) 

5E-7 

1 E-6 

1 E-5 

1 E-5 

1 E-7 

5E-8 

IE-6 

EFFECTIVE DATE 08/31/1998 
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3.11 Radioactive Effluents 

3.11.1 Liquid Effluents 

3.11 .1.2 Liquid Effluents Dose 

Liquid Effluents Dose 
3.11 .1.2 

TRO 3.11.1.2 The dose or dose commitment to a MEMBER OF THE PUBLIC from 
radioactive materials in liquid effluents released from each reactor unit 
UNRESTRICTED AREAS shall be limited: 

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

b. During any calendar year to less than or equal to 3.0 mrems to the 
total body and to less than or equal to 10 mrems to any organ. 

APPLICABILITY: At all times. 

ACTIONS 

------------------------------------------------------------ N 0 T E ---------------------------------------------------------
1. The provisions of TRO 3.0.4 are not applicable. 

CONDITION 

A. Calculated dose from the A 1. 
release of radioactive 
materials in liquid effluents 
exceeding any of the above 
limits 

SUSQUEHANNA- UNIT 2 

REQUIRED ACTION 

Prepare and submit a 
Special Report to the 
Commission 

TRM I 3.11-4 

COMPLETION TIME 

Within 30 days 

EFFECTIVE DATE 03/31/2006 
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TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE 

TRS 3.11.1.2.1 Determine cumulative dose contributions from liquid 
effluents for the current calendar quarter and the 
current calendar year in accordance with 
methodology and parameters in the ODCM 

Liquid Effluents Dose 
3.11 .1.2 

FREQUENCY 

31 days 

SUSQUEHANNA- UNIT 2 3.11-5 EFFECTIVE DATE 08/31/1998 
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3.11 Radioactive Effluents 

3.11.1 Liquid Effluents 

3.11 .1.3 Liquid Waste Treatment System 

Liquid Waste Treatment System 
3.11 .1.3 

TRO 3.11.1.3 The appropriate portions of the Liquid Radwaste Treatment System, as 
described in the ODCM, shall be OPERABLE. Appropriate portions of the 
Liquid Waste Treatment System shall be used to reduce the radioactive 
materials in liquid effluent, prior to their discharge, when projected doses 
due to liquid effluent releases from each reactor unit to UNRESTRICTED 
AREAS would exceed 0.06 mrem to the total body or 0.2 mrem to any 
organ in a 31 day period. 

APPLICABILITY: At all times. 

ACTIONS 
------------------------------------------------------------ N 0 T E ---------------------------------------------------------
1. The provisions of TRO 3.0.4 are not applicable. 

CONDITION 

A Liquid effluent releases 
being discharged without 
treatment and in excess of 
the TRO limit. 

SUSQUEHANNA- UNIT 2 

REQUIRED ACTION 

A 1. Prepare and submit a 
Special Report to the 
Commission 

TRM I 3.11-6 

COMPLETION TIME 

30 days 

EFFECTIVE DATE 03/31/2006 
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Liquid Waste Treatment System 

3.11 .1.3 

TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE 

TRS 3.11.1.3.1 Project doses due to liquid releases from each 
reactor unit to the UNRESTRICTED AREAS in 
accordance with the methodology and parameters in 
the ODCM. 

TRS 3.11.1.3.2 -------------------------------NOTE------------------------------
Not required to be performed if the liquid radwaste 
system has been utilized to process radioactive liquid 
during the previous 92 days 

FREQUENCY 

31 days 

Demonstrate the Liquid Radwaste (LRW) Treatment 92 days 
System OPERABLE by operating LRW Treatment 
System equipment for at least 10 minutes. 

SUSQUEHANNA- UNIT 2 3.11-7 EFFECTIVE DATE 08/31/1998 



For Information Only

PPL Rev. 2 

3.11 Radioactive Effluents 

3.11.1 Liquid Effluents 

Liquid Radwaste Effluent Monitoring Instrumentation 
3.11 .1.4 

3.11 .1.4 Liquid Radwaste Effluent Monitoring Instrumentation 

TRO 3.11.1.4 The Radioactive Liquid Radwaste Effluent Monitoring Instrumentation 
channels shown in Table 3.11.1.4-1 shall be OPERABLE with their 
setpoints established in accordance with the ODCM to ensure that the 
alarm/trip will occur prior to exceeding the limits of TRO 3.11.1 .1. 

APPLICABILITY: At all times. 

ACTIONS 
---------------------------------------------------------------NOTE-----------------------------------------------------
1. Separate condition entry is allowed for each channel 

2. The provisions of TRO 3.0.4 are not applicable 

CONDITION 

A. One or more radioactive 
liquid effluent monitoring 
instrumentation alarm/trip 
channels setpoint less 
conservative than the limits 
allowed by TRO 3.11 .1.1 

REQUIRED ACTION 

A.1 Suspend the release of 
radioactive liquid effluents 
monitored by the affected 
channel 

OR 

A.2 Declare the channel 
inoperable 

COMPLETION TIME 

Immediately 

Immediately 

(continued) 

SUSQUEHANNA- UNIT 2 TRM I 3.11-8 EFFECTIVE DATE 08/31/1998 
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ACTIONS (continued) 

CONDITION 

B. Liquid Radwaste releases 
are necessary and Effluent 
Line Gross Radioactivity 
Monitoring Instrumentation 
inoperable. 

C. Liquid Radwaste releases 
are not in progress and the 
Gross Radioactivity 
Monitoring instrumentation 
is inoperable because the 
inoperable channel is 
caused by a discharge 
valve interlock in an off-
normal condition or not 
functioning . 

SUSQUEHANNA- UNIT 2 

8.1 

AND 

8.2 

AND 

8 .3 

AND 

8.4 

C.1 

Liquid Radwaste Effluent Monitoring Instrumentation 
3.11 .1.4 

REQUIRED ACTION COMPLETION 
TIME 

Analyze at least two Prior to initiating 
independent samples in each release. 
accordance with TRO 3.11 .1.1 

Independently determine Prior to initiating 
release rates for samples each release. 
analyzed per Action 8 .1 

Pe~ormand independently Prior to initiating 
verify discharge valve lineup each release. 

Restore monitoring 30 days 
instrumentation 

Maintain at least one isolation Within 1 hour of 
valve closed between each securing from 
source of release and the release or 
liquid radwaste discharge discovery of 
valve. inoperable 

instrument. 

(continued) 

TRM I 3.11-9 EFFECTIVE DATE 10/09/2012 
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ACTIONS (continued) 

CONDITION 

D. Liquid Radwaste releases 
are necessary and Effluent 
Line or Cooling Tower 
Slowdown Flow Monitoring 
Instrumentation inoperable. 

E. Liquid Radwaste releases 
are not in progress and 
cooling tower blowdown 
flow monitoring 
instrumentation is 
inoperable because the 
inoperable channel is a 
discharge valve interlock in 
an off-normal condition or 
not functioning. 

F. Required Action and 
Associated Completion 
Time of Conditions B, C, D, 
orE not met. 

SUSQUEHANNA- UNIT 2 

D.1 

AND 

D.2 

E.1 

F.1 

AND 

F.2 

Liquid Radwaste Effluent Monitoring Instrumentation 
3.11 .1.4 

REQUIRED ACTION COMPLETION TIME 

Estimate Flow Rate. Once per 4 hours 
during releases. 

Restore Monitoring 30 days 
Instrumentation. 

Maintain at least one Within 1 hour of 
isolation valve closed securing release or 
between each source of discovery of 
release and the liquid inoperable instrument. 
radwaste discharge valve. 

--------------N 0 T E -------------
Only applicable to 
Conditions B and D 
------------------------------------
Effluent releases via this Immediately 
pathway may continue (up 
to 45 days from initial TRO 
entry) provided that 
Required Actions 8 .1, 8 .2, 
8.3 and D.1 are performed 
as applicable (within 
associated Completion 
Times) . Otherwise, 
suspend release of 
radioactive effluents via this 
pathway 

In the next 
Explain why the Radioactive Effluent 
inoperability was not Release Report per 
corrected in a timely TS Section 5.6 
manner 

TRM I 3.11-10 EFFECTIVE DATE 10/09/2012 
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PPL Rev. 2 
Liquid Radwaste Effluent Monitoring Instrumentation 

3.11 .1.4 

TECHNICAL REQUIREMENT SURVEILLANCE 

--------------------------------------------------------------N 0 T E ------------------------------------------------

Refer to Table 3.11.1.4-1 to determine which TRSs apply for each Monitoring Function. 

TRS 3.11 .1.4.1 

TRS 3.11.1.4.2 

TRS 3.11.1.4.3 

TRS 3.11.1.4.4 

SURVEILLANCE 

Perform CHANNEL CHECK. 

Perform CHANNEL CHECK including a source 
check. 

Perform CHANNEL FUNCTIONAL TEST 

Perform CHANNEL CALIBRATION 

FREQUENCY 

24 hours 

Prior to 
commencing 
release 

92 days 

24 months 

SUSQUEHANNA- UNIT 2 TRM/3.11-11 EFFECTIVE DATE 08/31/1998 
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Liquid Radwaste Effluent Monitoring Instrumentation 

3.11 .1.4 

TABLE 3.11.1.4-1 

LIQUID RADWASTE EFFLUENT MONITORING INSTRUMENTATION 

REQUIRED SURVEILLANCE 
FUNCTION CHANNELS REQUIREMENTS 

1. GROSS RADIOACTIVITY MONITORS PROVIDING AUTOMATIC TERMINATION OF 
RELEASE 

a. Liquid Radwaste Effluent Line 

2. FLOW RATE MEASUREMENT DEVICES 

a. Liquid Radwaste Effluent Line 

b. Cooling Tower Slowdown 

(a) Only required when performing batch releases. 

SUSQUEHANNA- UNIT 2 TRM I 3.11-12 

TRS 3.11.1.4.2 
TRS 3.11 .1.4.3 
TRS 3.11.1.4.4 

TRS 3.11.1.4.1<a> 
TRS 3.11.1.4.3 
TRS 3.11.1.4.4 

TRS 3.11.1.4.1<a> 
TRS 3.11 .1.4.3 
TRS 3.11.1.4.4 

EFFECTIVE DATE 08/31/1998 
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Radioactive Liquid Process Monitoring Instrumentation 

3.11 .1.5 

3.11 Radioactive Effluents 

3.11.1 Liquid Effluents 

3.11 .1.5 Radioactive Liquid Process Monitoring Instrumentation 

TRO 3.11.1.5 The Radioactive Liquid Process Monitoring Instrumentation channels 
shown in Table 3.11.1.5-1 shall be OPERABLE with their setpoints 
established in accordance with the ODCM to ensure the alarm will occur 
prior to exceeding the limits of TRO 3.11 .1.1. 

APPLICABILITY: As specified in Table 3.11 .1.5-1 . 

ACTIONS 
-------------------------------------------------------------N 0 T E ------------------------------------------------------
1. Separate condition entry is allowed for each channel. 
2. TRO 3.0.4.c is applicable. 
3. The provisions of TRO 3.0.6 are not applicable. 

CONDITION REQUIRED ACTION COMPLETION 
TIME 

A One or more Radioactive A.1 Suspend the release of liquid Immediately 
Liquid Process Monitoring effluents monitored by the 
Instrumentation alarm/trip affected channel 
channels setpoint less OR 
conservative than the limits A.2 Declare the channel Immediately allowed by TRO 3.11.1.1 . inoperable 

(continued) 

SUSQUEHANNA- UNIT 2 TRM I 3.11-13 EFFECTIVE DATE 02/19/2015 
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ACTIONS (continued) 

CONDITION 

B. Radioactive Liquid Process 
Monitoring Instrumentation 
otherwise inoperable. 

C. Required Action and 
Associated Completion 
Time of Conditions B not 
met. 

D. RHR Heat Exchanger to be 
drained to the spray pond. 

SUSQUEHANNA- UNIT 2 

8.1.1 

8.1.2 

AND 

Radioactive Liquid Process Monitoring Instrumentation 
3.11 .1.5 

REQUIRED ACTION COMPLETION 
TIME 

Suspend the release of Immediately 
liquid effluents monitored by 
the affected channel. 

OR 

Analyze grab samples for Once per 8 hours 
isotopic activity to the when the 
required LLDs for liquid associated pathway 
effluents (Table 3.11.1.1-1). is in service 

8.2 Restore monitoring 30 days 
instrumentation 

C.1 Explain why the inoperability In the next 
was not corrected in a timely Radioactive 
manner Effluent Release 

Report per TS 
Section 5.6 

D.1 Analyze grab samples from Prior to draining 
the RHR Heat Exchanger for RHR Heat 
isotopic activity to the required Exchanger to the 
LLDs for liquid effluents (Table spray pond. 
3.11.1.1-1). 

TRM I 3.11-14 EFFECTIVE DATE 12/03/2004 
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Radioactive Liquid Process Monitoring Instrumentation 

3.11 .1.5 

TECHNICAL REQUIREMENT SURVEILLANCE 

--------------------------------------------------------------N 0 T E -------------------------------------------------
Refer to Table 3.11.1.5-1 to determine which TRSs apply for each Monitoring Function. 

SURVEILLANCE FREQUENCY 

TRS 3.11.1.5.1 Perform CHANNEL CHECK. 24 hours 

TRS 3.11.1.5.2 Perform a Source Check 31 days 

TRS 3.11.1.5.3 Perform CHANNEL FUNCTIONAL TEST 92 days 

TRS 3.11.1.5.4 Perform CHANNEL CALIBRATION 24 months 

SUSQUEHANNA- UNIT 2 TRM I 3.11-15 EFFECTIVE DATE 09/01/1998 
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Radioactive Liquid Process Monitoring Instrumentation 

3.11 .1.5 

TABLE 3.11.1.5-1 
RADIOACTIVE LIQUID PROCESS MONITORING INSTRUMENTATION 

FUNCTION 
REQUIRED 
CHANNELS 

SURVEILLANCE 
APPLICABILITY REQUIREMENTS 

GROSS RADIOACTIVITY MONITORS NOT PROVIDING AUTOMATIC TERMINATION OF RELEASE 

1. Service Water System Effluent Line 

2. Supplemental Decay Heat Removal 
Service Water 

3. RHR Service Water System Effluent 
Line. 

(a) 

(a) 

1/Loop (b) 

TRS 3.11.1.5.1 
TRS 3.11.1.5.2 
TRS 3.11 .1.5.3 
TRS 3.11.1.5.4 

TRS 3.11.1.5.1 
TRS 3.11.1.5.2 
TRS 3.11 .1.5.3 
TRS 3.11.1.5.4 

TRS 3.11.1.5.1 
TRS 3.11 .1.5.2 
TRS 3.11.1.5.3 
TRS 3.11 .1.5.4 

(a) System aligned through Fuel Pool Cooling Heat Exchanger. Alignment change between 
Service Water System Effluent Line and Supplemental Decay Heat Removal Service 
Water is not considered to be a change in the applicable condition. 

(b) At all times 

SUSQUEHANNA- UNIT 2 TRM I 3.11-16 EFFECTIVE DATE 09/01/1998 
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SUSQUEHANNA - UNIT 2 TRM / 3.11-17  

3.11 Radioactive Effluents 
 
3.11.2 Gaseous Effluents 
 
3.11.2.1 Dose Rate 
 
 
TRO  3.11.2.1 The dose rate due to radioactive materials released in gaseous effluents to 

areas at and beyond the SITE BOUNDARY (See FSAR Section 2.1.1.3) 
shall be limited to the following: 

 
I. For Noble Gases: 

 
A. Less than or equal to 500 mrems/yr to the total body, and  

 
B. Less than or equal to 3000 mrems/yr to the skin 

 
AND 

 
II. For iodine-131, iodine-133, tritium, and all radionuclides in 

particulate form with half lives greater than 8 days  
 

A. Less than or equal to 1500 mrem/yr to any organ 
(Inhalation pathways only.) 

 
APPLICABILITY: At all times. 
 
 
ACTIONS 
 
------------------------------------------------------------ NOTE --------------------------------------------------------- 
1. The provisions of TRO 3.0.4 are not applicable. 
------------------------------------------------------------------------------------------------------------------------------- 
 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Dose rate(s) exceed the 
above limits 

A.1 Restore the release rate to 
within the above limits 

Immediately 



Dose Rate 
Rev. 4 3.11.2.1 

 
 

SUSQUEHANNA - UNIT 2 TRM / 3.11-18  

TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE FREQUENCY

TRS 3.11.2.1.1 Determine the dose rate due to noble gases in 
gaseous effluents. 

 

See ODCM 

TRS 3.11.2.1.2 The dose rate due to iodine-131, iodine-133, 
tritium, and all radionuclides in particulate form 
with half-lives greater than 8 days in gaseous 
effluents shall be determined to be within the 
limits in accordance with the methodology and 
parameters of the ODCM by obtaining 
representative samples and performing analyses 
in accordance with the sampling and analysis 
program specified in Table 3.11.2.1-1 

 

See Table 
3.11.2.1-1 
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SUSQUEHANNA - UNIT 2 TRM / 3.11-19  

TABLE 3.11.2.1-1 
RADIOACTIVE GASEOUS EFFLUENT SAMPLING AND ANALYSIS 

 
 
Gaseous Release Type 

Sampling  
Method and 
Frequency 

 
Minimum Analysis 
Frequency 

 
Type of Activity 
Analysis 

Lower Limit of 
Detection (LLD) 

(μCi/ml) 

A, Containment Purge Prior to each purge 
Grab Sample 
 

Prior to each 
purge 

Principal Noble 
Gas Gamma Emitters 

1E-4 

  H-3(e) 1E-6

B. Reactor Building 
Vents, Turbine 
Building Vents, 
and SGTS 

31 days(a) 
Grab Sample 

31 day(a) Principal Noble 
Gas Gamma Emitters 

1E-4 

 

   H-3 1E-6 

 Continuous(b)  Iodine 
Cartridge Sample

7 days(c) I-131 1E-12 

   I-133 1E-10

 Continuous(b) 

Particulate sample 
7 days(c) Principal 

Particulate Gamma 
Emitters I-131 

1E-11 

 Continuous(b) 

 

Particulate Sample

92 days 
Composite(d) 

Gross Alpha 1E-11 

 Continuous(b) 

 

Particulate sample

92 days 
Composite(d) 

Sr-89, Sr-90 1E-11 

 Continuous(b) Noble Gas 
Monitor 

Noble Gases, Gross 
Beta or Gamma 

1E-6 
(Xe-133 

equivalent) 

 
(a) Noble gas analyses, shall be performed following shutdown, startup, or a THERMAL POWER change exceeding 

15% of the RATED THERMAL POWER within a 1-hour period. 
(b) The ratio of the sample flow rate to the sampled stream flow rate shall be known for the time period covered by 

each dose or dose rate calculation made in accordance with TROs 3.11.2.1, 3.11.2.2, and 3.11.2.3. 
(c) Samples shall be changed at least: 

1. Once per 7 days; and 
2. Once per 24 hours for a least 7 days following each shutdown, startup, or thermal power change exceeding 

15% of rated thermal power in 1 hour if the noble gas monitor or grab samples show that effluent activity is 
>1E-6 µCi/cc and has increased by more than a factor of 3 when compared with effluent activity prior to the 
power change. 

Analyses shall be completed within 48 hours after change-outs.  When samples collected for ≤ 24 hours are 
analyzed, the corresponding LLD may be increased by a factor of 10. 

(d) Minimum frequency for initiation of required analysis. 
(e)  Tritium analysis shall not be required prior to purging if the containment sample noble gas concentration does not 

exceed the limiting containment noble gas concentration. However, the Tritium analysis shall be completed 
within 24 hours after sampling. 

 
 



Dose - Noble Gases 
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SUSQUEHANNA - UNIT 2 TRM / 3.11-20 EFFECTIVE DATE 03/31/2006 

3.11 Radioactive Effluents 

3.11.2 Gaseous Effluents 

3.11.2.2 Dose - Noble Gases 

TRO  3.11.2.2 The air dose due to noble gases released in gaseous effluents, from each 
reactor unit, to areas at and beyond the SITE BOUNDARY (See FSAR 
Section 2.1.1.3) shall be limited to the following: 

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

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

APPLICABILITY: At all times. 

ACTIONS 

------------------------------------------------------------ NOTE --------------------------------------------------------- 
1. The provisions of TRO 3.0.4 are not applicable. 
-------------------------------------------------------------------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. The calculated air dose 
exceeds the limits. 

A.1 Prepare and submit a Special 
Report to the Commission 

30 days 

TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE FREQUENCY 

TRS 3.11.2.2.1 Determine the cumulative dose contributions for 
the current calendar quarter and current calendar 
year for these sources in accordance with the 
methodology and parameters in the ODCM 

31 days 



Dose - Iodine, Tritium, and Radionuclides in Particulate Form 
PPL Rev. 1 3.11.2.3

SUSQUEHANNA - UNIT 2 TRM / 3.11-21 EFFECTIVE DATE 03/31/2006 

3.11 Radioactive Effluents 

3.11.2 Gaseous Effluents 

3.11.2.3 Dose - Iodine, Tritium, and Radionuclides in Particulate Form 

TRO  3.11.2.3 The dose to a MEMBER OF THE PUBLIC from iodine-131,     iodine-133, 
tritium, and all radionuclides in particulate form with half-lives greater than 8 
days in gaseous effluents released, from each reactor unit, to areas at and 
beyond the SITE BOUNDARY shall be limited to the following: 

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

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

APPLICABILITY: At all times. 

ACTIONS 

------------------------------------------------------------ NOTE --------------------------------------------------------- 
1. The provisions of TRO 3.0.4 are not applicable. 
-------------------------------------------------------------------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. The calculated dose from 
the release exceeds the 
limits. 

A.1 Prepare and submit a 
Special Report to the 
Commission. 

30 days 

TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE FREQUENCY 

TRS 3.11.2.3.1 Determine the cumulative dose contributions for 
the current calendar quarter and current calendar 
year for these sources in accordance with the 
methodology and parameters in the ODCM. 

31 days 



GASEOUS RADWASTE TREATMENT SYSTEM
PPL Rev. 0 3.11.2.4

SUSQUEHANNA - UNIT 2 TRM / 3.11-22 EFFECTIVE DATE 04/02/2002

3.11 Radioactive Effluents

3.11.2 Gaseous Effluents

3.11.2.4 GASEOUS RADWASTE TREATMENT SYSTEM

TRO  3.11.2.4 The GASEOUS RADWASTE TREATMENT SYSTEM shall be OPERABLE
and in operation.

APPLICABILITY: When the main condenser air ejector (evacuation) system is in operation.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. GASEOUS RADWASTE
TREATMENT SYSTEM
inoperable.

A.1 Restore GASEOUS
RADWASTE TREATMENT
SYSTEM to OPERABLE
status.

7 days

B. Required Action and
associated Completion
Time not met.

B.1 Prepare and submit a
Special Report to the
Commission.

30 days

TECHNICAL REQUIREMENT SURVEILLANCE

SURVEILLANCE FREQUENCY

TRS 3.11.2.4.1 Verify GASEOUS RADWASTE TREATMENT
SYSTEM to be in operation.

92 days



VENTILATION EXHAUST TREATMENT SYSTEM 
PPL Rev. 4 3.11.2.5

SUSQUEHANNA - UNIT 2 TRM / 3.11-23 EFFECTIVE DATE 11/14/2006 

3.11    Radioactive Effluents 

3.11.2    Gaseous Effluents 

3.11.2.5     VENTILATION EXHAUST TREATMENT SYSTEM 

TRO  3.11.2.5    The appropriate subsystems of the VENTILATION EXHAUST TREATMENT 
SYSTEM, as described in the Offsite Dose Calculation Manual (ODCM), 
shall be OPERABLE.   

 ----------------------------------------------NOTE---------------------------------------------- 
 Appropriate subsystems of the VENTILATION EXHAUST TREATMENT 

SYSTEM shall be used to reduce radioactive materials in gaseous waste 
prior to their discharge when projected doses due to gaseous effluent 
releases from either reactor unit to areas at and beyond the SITE 
BOUNDARY would exceed 0.3 mrem to any organ in a 31 day period. 

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

APPLICABILITY:    At all times. 

ACTIONS  

-------------------------------------------------------------NOTE-------------------------------------------------------- 
1. Separate Condition entry is allowed for each subsystem. 
2. The provisions of TRO 3.0.4 are not applicable. 
----------------------------------------------------------------------------------------------------------------------------- 

CONDITION REQUIRED ACTION COMPLETION TIME 

   
A. A subsystem of the 

VENTILATION EXHAUST 
TREATMENT SYSTEM 
inoperable. 

A.1 Restore subsystem to 
OPERABLE status. 

31 days 

   
B. Required Action and 

Associated Completion 
Time of Condition A not 
met. 

OR 

Gaseous waste from 
either reactor unit being 
discharged without 
appropriate treatment and 
in excess of 0.3 mrem to 
any organ in a 31 day 
period.  

B.1 Prepare and submit a 
Special Report to the 
Commission. 

30 days 

   



VENTILATION EXHAUST TREATMENT SYSTEM 
PPL Rev. 4 3.11.2.5

SUSQUEHANNA - UNIT 2 TRM / 3.11-24 EFFECTIVE DATE 06/18/2013 

TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE FREQUENCY 

TRS  3.11.2.5.1 Perform dose projection due to gaseous releases 
from each reactor unit to areas at and beyond the 
SITE BOUNDARY in accordance with the 
methodology and parameters in the ODCM. 

31 days 

TRS  3.11.2.5.2 --------------------------NOTE-----------------------------
Not required if the appropriate subystem has been 
utilized to process radioactive gaseous effluents 
during the previous 92 days. 

 --------------------------------------------------------------- 
Verify each subsystem of the VENTILATION 
EXHAUST TREATMENT SYSTEM is OPERABLE 
by operating the subsystem  10 minutes. 

92 days 

TRS  3.11.2.5.3 Perform required HVAC filter testing in 
accordance with the Filter Testing Program. 

In accordance with 
the Filter Testing 
Program
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Radioactive Gaseous Effluent Monitoring Instrumentation 
Rev. 8 3.11 .2.6 

3.11 Radioactive Effluents 

3.11.2 Gaseous Effluents 

3.11 .2.6 Radioactive Gaseous Effluent Monitoring Instrumentation 

TRO 3.11.2.6 The radioactive gaseous effluent monitoring instrumentation channels 
shown in Table 3.11 .2.6-1 shall be OPERABLE with their setpoints 
established in accordance with the ODCM to ensure that the limits of 
Requirement 3.11.2.1 are not exceeded. 

APPLICABILITY: According to Table 3.11.2.6-1 

ACTIONS 
------------------------------------------------------------N 0 T E ---------------------------------------------------------
1. Separate condition entry is allowed for each channel. 

2. The provisions of TRO 3.0.6 are not applicable. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Radioactive gaseous A.1 Suspend the release of Immediately 
effluent monitoring radioactive gaseous effluents 
instrumentation channel monitored by the affected 
alarm/trip setpoint less channel 
conservative than OR 
required to ensure that 
the limits of Requirement A.2 Declare the channel Immediately 
3.11.2.1 are not inoperable 
exceeded 

(continued) 

SUSQUEHANNA- UNIT 2 TRM I 3.11-25 EFFECTIVE DATE 04/12/2007 
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Rev. 8 

ACTIONS (continued) 

CONDITION 

B. Reactor Building B.1 
Ventilation System Noble 
Gas Activity Monitor low 
range channel inoperable AND 

B.2 

AND 

B.3 

C. Deleted 

D. Reactor Building D.1 Ventilation Monitoring 
System: Effluent Flow 
Rate Monitor or Sample AND (Bypass or Low Range) 
Flow Rate Monitor D.2 inoperable 

SUSQUEHANNA- UNIT 2 

Radioactive Gaseous Effluent Monitoring Instrumentation 
3.11.2.6 

REQUIRED ACTION COMPLETION TIME 

Take grab samples Once per 8 hours 
while release is in 
progress. 

Analyze grab samples for Within 24 hours of 
isotopic activity to the grab sample 
required LLDs for principal 
noble gas gamma emitters 
(Table 3.11.2.1-1) 

Restore monitoring 30 days 
instrumentation. 

Estimate flow rate. Once per 4 hours 
while release is in 
progress 

Restore monitoring 
30 days 

instrumentation. 

(continued) 

TRM I 3.11-26 EFFECTIVE DATE 07/20/2017 
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ACTIONS (continued) 

CONDITION 

E. Turbine Building Ventilation 
System Noble Gas Activity 
Monitor low range channel 
inoperable 

F. Deleted 

G. Turbine Building Ventilation 
Monitoring System: Effluent 
Flow Rate Monitor or 
Sample (Bypass or Low 
Range) Flow Rate Monitor 
inoperable 

SUSQUEHANNA- UNIT 2 

Radioactive Gaseous Effluent Monitoring Instrumentation 
3.11 .2.6 

REQUIRED ACTION COMPLETION TIME 

E.1 Verify mechanical vacuum Immediately 
pump is not in operation . 

AND 

E.2 Take grab samples. Once per 8 hours 
while release is in 
progress 

AND 

E.3 Analyze grab samples for Within 24 hours after 
isotopic activity to the sample 
required LLDs for principal 
noble gas gamma emitters 
(Table 3.11.2.1-1). 

AND 

E.4 Restore monitoring 30 days 
instrumentation 

G.1 Estimate flow rate. Once per 4 hours 
while release is in 
progress. 

AND 

G.2 Restore monitoring 30 days 
instrumentation 

(continued) 

TRM I 3.11-27 EFFECTIVE DATE 08/11/2016 
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ACTIONS (continued) 

CONDITION 

H. Standby Gas Treatment 
System Noble Gas Activity 
Monitor low range channel 
inoperable 

I. Deleted 

J. SGTS Ventilation 
Monitoring System: 
Effluent flow rate monitor or 
sample (Bypass or Low 
Range) flow rate monitor 
Inoperable. 

SUSQUEHANNA- UNIT 2 

Radioactive Gaseous Effluent Monitoring Instrumentation 
3.11 .2.6 

REQUIRED ACTION COMPLETION 
TIME 

H.1 Take grab samples. Once per 4 hours 
during operation of 
SGTS 

AND 

H.2 Analyze grab samples for Within 24 hours of 
isotopic activity to the required grab sample being 
LLDs for principal noble gas taken. 
gamma emitters 
(Table 3.11.2.1-1). 

AND 

H.3 Restore monitoring 30 days 
instrumentation. 

J.1 Estimate flow rate. Once per 4 hours 
during operation of 
SGTS 

AND 

J.2 Restore monitoring 30 days 
Instrumentation. 

(cont1nued) 

TRM I 3.11-28 EFFECTIVE DATE 10/06/2016 



For Information Only

Rev. 8 
Radioactive Gaseous Effluent Monitoring Instrumentation 

3.11.2.6 

ACTIONS (continued) 

CONDITION 

K. Required Actions and 
Completion Times not 
met for Conditions B 
through J. 

REQUIRED ACTION 

K.1 Explain why this inoperability 
was not corrected in a timely 
manner. 

TECHNICAL REQUIREMENT SURVEILLANCE 

COMPLETION TIME 

In the next 
Radioactive Effluent 
Release Report per 
TS Section 5.6. 

--------------------------------------------------------------N 0 T E ----------------------------------------------------
Refer to Table 3.11.2.6-1 to determine which TRSs apply for each Monitoring Function. 

SURVEILLANCE FREQUENCY 

TRS 3.11.2.6.1 Perform CHANNEL CHECK 24 hours 

TRS 3.11.2.6.2 Deleted 

TRS 3.11.2.6.3 Perform Source Check 31 days 

TRS 3.11.2.6.4 Perform CHANNEL FUNCTIONAL TEST 92 days 

TRS 3.11.2.6.5 Perform CHANNEL CALIBRATION 24 months 

SUSQUEHANNA- UNIT 2 TRM I 3.11-29 EFFECTIVE DATE 12/03/2004 
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Rev. 8 
Radioactive Gaseous Effluent Monitoring Instrumentation 

3.11.2.6 

TABLE 3.11 .2.6-1 (Page 1 of 3) 
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION 

REQUIRED SURVEILLANCE 
FUNCTION APPLICABILITY CHANNELS REQUIREMENTS 

1. REACTOR BUILDING VENTILATION 
MONITORING SYSTEM 

a. Noble Gas Activity Monitor At all Times TRS 3.11.2.6.1 
(Low Range) TRS 3.11.2.6.3 

TRS 3.11.2.6.4 
TRS 3.11.2.6.5 

b. Deleted 

c. Deleted 

d Effluent System Flow Rate Monitor At all Times TRS 3.11.2.6.1 
TRS 3.11.2.6.4 
TRS 3.11.2.6.5 

e. Sample Flow Rate Monitor (Bypass) At all Times TRS 3.11.2.6.1 
TRS 3.11.2.6.4 
TRS 3.11.2.6.5 

f. Sample Flow Rate Monitor (Low Range) At all Times TRS 3.11.2.6.1 
TRS 3.11.2.6.4 
TRS 3.11.2.6.5 

(continued) 

SUSQUEHANNA- UNIT 2 TRM I 3.11-30 EFFECTIVE DATE 07/20/2017 
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Rev. 8 
Radioactive Gaseous Effluent Monitoring Instrumentation 

3.11.2.6 

TABLE 3.11.2.6-1 (Page 2 of3) 
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION 

REQUIRED SURVEILLANCE 
FUNCTION APPLICABILITY CHANNELS REQUIREMENTS 

2. TURBINE BUILDING VENTILATION 
MONITORING SYSTEM 

a. Noble Gas Activity Monitor At all Times TRS 3.11.2.6.1 
(Low Range) TRS 3.11.2.6.3 

TRS 3.11.2.6.4 
TRS 3.11.2.6.5 

b. Deleted 

C. Deleted 

d. Effluent System Flow Rate Monitor At all Times TRS 3.11.2.6.1 
TRS 3.11.2.6.4 
TRS 3.11 .2.6.5 

e. Sample Flow Rate Monitor (Bypass) At all Times TRS 3.11.2.6.1 
TRS 3.11.2.6.4 
TRS 3.11.2.6.5 

f. Sample Flow Rate Monitor At all Times TRS 3.11.2.6.1 
(Low Range) TRS 3.11.2.6.4 

TRS 3.11.2.6.5 

(continued) 

SUSQUEHANNA- UNIT 2 TRM I 3.11-31 EFFECTIVE DATE 08/11/2016 



For Information Only

Rev. 8 
Radioactive Gaseous Effluent Monitoring Instrumentation 

3.11 .2.6 

TABLE 3.11 .2.6-1 (Page 3 of 3) 
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION 

REQUIRED SURVEILLANCE 
FUNCTION APPLICABILITY CHANNELS REQUIREMENTS 

3. STANDBY GAS TREATMENT SYSTEM 
(SGTS) MONITOR 

a. Noble Gas Activity Monitor During TRS 3.11.2.6.1 
(Low Range) operation of TRS 3.11.2.6.3 

SGTS(aJ TRS 3.11 .2.6.4 
TRS 3.11.2.6.5 

b. Deleted 

C. Deleted 

d. Effluent System Flow Rate Monitor During TRS 3.11.2.6.1 
operation of TRS 3.11.2.6.4 
SGTS(aJ TRS 3.11.2.6.5 

e. Sample Flow Rate Monitor (Bypass) During TRS 3.11.2.6.1 
operation of TRS 3.11.2.6.4 
SGTS(aJ TRS 3.11.2.6.5 

f. Sample Bypass Flow Rate Monitor During TRS 3.11.2.6.1 
(Low Range) operation of TRS 3.11.2.6.4 

SGTS(aJ TRS 3.11.2.6.5 

(a) TRO 3.0.4.c is applicable. 

SUSQUEHANNA- UNIT 2 TRM I 3.11-32 EFFECTIVE DATE 10/06/2016 



Total Dose 
PPL Rev. 1 3.11.3

SUSQUEHANNA - UNIT 2 TRM / 3.11-33 EFFECTIVE DATE 03/31/2006 

3.11 Radioactive Effluents 

3.11.3 Total Dose 

TRO  3.11.3 The annual (calendar year) dose or dose commitment to any MEMBER OF 
THE PUBLIC, due to releases of radioactivity and radiation, from uranium 
fuel cycle sources shall be limited to less than or equal to 25 mrem to the 
total body or any organ, except the thyroid, which shall be limited to less 
than or equal to 75 mrem. 

APPLICABILITY: At all times 

ACTIONS 

----------------------------------------------------------- NOTE ----------------------------------------------------- 
1. The provisions of TRO 3.0.4 are not applicable. 
-------------------------------------------------------------------------------------------------------------------------- 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Calculated doses from the 
release of radioactive 
materials in liquid or 
gaseous effluents exceed 
twice the limits of 
Requirements 3.11.1.2.a, 
3.11.1.2.b, 3.11.2.2.a, 
3.11.2.2.b, 3.11.2.3.a, or 
3.11.2.3.b 

A.1 Initiate actions to calculate 
whether the TRO limits 
have been exceeded 

Immediately

B. TRO limits exceeded B.1 Prepare and submit a 
Special Report to the 
Commission 

30 days 



Total Dose 
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SUSQUEHANNA - UNIT 2 3.11-34 EFFECTIVE DATE 08/31/1998 

TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE FREQUENCY 

TRS  3.11.3.1 Determine the cumulative dose from liquid and 
gaseous effluents in accordance with the 
methodology and parameters in the ODCM 

31 days 

TRS  3.11.3.2 Determine cumulative dose contributions from direct 
radiation from unit operation in accordance with the 
methodology and parameters in the ODCM 

12 months 



Monitoring Program 
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SUSQUEHANNA - UNIT 2 TRM / 3.11-35 EFFECTIVE DATE 03/31/2006 

3.11 Radioactive Effluents 

3.11.4 Radiological Environmental Monitoring 

3.11.4.1  Monitoring Program 

TRO  3.11.4.1 The radiological environmental monitoring program shall be conducted as 
specified in Table 3.11.4.1-1. 

APPLICABILITY: At all times 

ACTIONS 

----------------------------------------------------------- NOTE ---------------------------------------------------------- 
1. The provisions of TRO 3.0.4 are not applicable. 
-------------------------------------------------------------------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Radiological environmental 
monitoring program not 
being conducted as 
specified in Table 
3.11.4.1-1

A.1 Generate a Condition 
Report to describe the 
deficiency and any actions 
taken to prevent their 
recurrence in the applicable 
Annual Radiological 
Environmental Operating 
Report.

72 hours 

B. The average level of 
radioactivity over any 
calendar quarter as the 
result of an individual 
radionuclide in plant 
effluents in a particular 
environmental exposure 
pathway in a particular 
environmental sampling 
medium, at a specified 
location exceeds the 
applicable reporting level of 
Table 3.11.4.1-2 

B.1 Generate a Condition 
Report to prepare and 
submit a Special Report to 
the Commission within 30 
days of identification of the 
Condition.   

72 hours 

(continued) 



Monitoring Program 
PPL Rev. 4 3.11.4.1

SUSQUEHANNA - UNIT 2 TRM / 3.11-36 EFFECTIVE DATE 11/30/2005 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. More than one of the 
radionuclides in Table 
3.11.4.1-2 are detected in a 
particular environmental 
exposure pathway at a 
specified monitoring 
location and are the result 
of plant effluents 

AND

The sum of the ratios of the 
quarterly average activity 
levels to their 
corresponding reporting 
levels of each detected 
radionuclide, from Table 
3.11.4.1-2, is  1.0 

C.1 Generate a Condition 
Report to prepare and 
submit a Special Report to 
the Commission within 30 
days of identification of the 
Condition.   

72 hours 

(continued) 
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SUSQUEHANNA - UNIT 2 TRM / 3.11-37 EFFECTIVE DATE 11/30/2005 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. One or more 
Radionuclide(s) other than 
those in Table 3.11.4.1-2 
are detected in a particular 
environmental exposure 
pathway at a specified 
location and are the result 
of plant effluents 

AND

The potential annual dose 
to a MEMBER OF THE 
PUBLIC from all detected 
radionuclides that are the 
result of plant effluents is 
greater than or equal to the 
calendar year limits of 
TROs 3.11.1.2, 3.11.2.2 
and 3.11.2.3 

D.1 Generate a Condition 
Report to prepare and 
submit a Special Report to 
the Commission within 30 
days of identification of the 
Condition.

72 hours 

E. All requirements for a 
Special Report per either 
Condition B, C, or D are 
met except that the 
radionuclides detected are 
not the result of plant 
effluents

E.1 Generate a Condition 
Report to describe the 
reasons for not attributing 
identified radionuclides to 
plant effluents in the 
applicable Annual 
Radiological Environmental 
Operating Report.

72 hours 

(continued) 
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SUSQUEHANNA - UNIT 2 TRM / 3.11-38 EFFECTIVE DATE 11/30/2005 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME

F. Milk or fresh leafy 
vegetable samples are 
unavailable from one or 
more of the sample 
locations required by Table 
3.11.4.1-1

---------------------NOTE------------------ 

The specific locations from which 
samples were unavailable may then 
be deleted from the monitoring 
program. 

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

F.1 Generate a Condition Report 
to identify locations for 
obtaining replacement 
samples and to add them to 
the Radiological 
Environmental Monitoring 
Program within 30 days of 
identification of the Condition 

AND

F.2 Generate a Condition Report 
to identify the cause of the 
unavailability of samples and 
to identify the new location(s) 
for obtaining replacement 
samples in the applicable 
Radioactive Effluent Release 
Report

72 hours 

72 hours 
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NOTE:  The provisions of TRS 3.0.3 are not applicable to the below surveillances.   

TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE FREQUENCY 

TRS  3.11.4.1.1 Collect the radiological environmental monitoring 
samples pursuant to Table 3.11.4.1-1 

As required by 
Table 3.11.4.1-1 

TRS  3.11.4.1.2 Analyze samples pursuant to the requirements of 
Table 3.11.4.1-1 with equipment meeting the 
detection capabilities required by Table 3.11.4.1-3 

As required by 
Table 3.11.4.1-1 

TRS  3.11.4.1.3 Determine annual cumulative potential dose 
contributions from radionuclides detected in 
environmental samples in accordance with the 
methodology and parameters in the ODCM. 

Annually



Monitoring Program 
PPL Rev. 4 3.11.4.1

SUSQUEHANNA - UNIT 2 TRM / 3.11-40 EFFECTIVE DATE 02/19/2015 

TABLE 3.11.4.1-1 (Page 1 of 3) 
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

EXPOSURE PATHWAY 
AND/OR SAMPLE 

NUMBER OF REPRESENTATIVE 

SAMPLES AND 
SAMPLE LOCATIONS 

SAMPLING AND 

COLLECTION 
FREQUENCY 

TYPE AND FREQUENCY 
OF ANALYSIS 

1. DIRECT RADIATION 40 routine monitoring stations with two or 
more dosimeters or with one instrument 
for measuring and recording dose rate 
continuously placed as follows: 

1. An inner ring of stations, one in each 
meteorological sector, in the general 
area of the SITE BOUNDARY 

2. An outer ring of stations, one in each 
meteorological sector, in the 3 to 9 
mile range from the site 

3. The balance of the stations placed in 
special interest areas such as 
population centers, nearby 
residences, schools, and in 1 or 2 
areas to serve as control stations 

Quarterly Gamma dose quarterly 

2. AIRBORNE    

 Radioiodine and 
Particulates 

Samples from 5 locations 

a. 1 sample from close to each of the 3 
SITE BOUNDARY locations (in 
different sectors) with the highest 
calculated annual average 
groundlevel D/Q 

b. 1 sample from the vicinity of the 
community having one of the highest 
calculated annual ground level D/Q 

c. 1 sample from a control location, 
between 15 and 30 km distant and in 
the least prevalent wind direction of 
wind blowing from the plant 

Continual sampler 
operation with 
sample collection 
weekly, or more 
frequently if required 
by dust loading 

Radioiodine Canister: 
I-131 Analysis weekly 

Particulate Sampler: 
Gross Beta radio activity 
analysis following filter 
change(a) Gamma isotopic 
analysis of composite (by 
location) quarterly 

(continued) 

(a) Airborne particulate sample filters shall be analyzed for gross beta radioactivity 24 hours or more after sampling to 
allow for radon and thorn daughter decay.  If gross beta activity in air particulate samples is greater than ten times the 
yearly mean of control samples, gamma isotopic analysis shall be performed on the individual samples. 
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SUSQUEHANNA - UNIT 2 TRM / 3.11-41 EFFECTIVE DATE 08/31/1998 

TABLE 3.11.4.1-1 (Page 2 of 3) 
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

EXPOSURE PATHWAY 
AND/OR SAMPLE 

NUMBER OF REPRESENTATIVE 
SAMPLES AND 

SAMPLE LOCATIONS 

SAMPLING AND 
COLLECTION 
FREQUENCY 

TYPE AND 
FREQUENCY 
OF ANALYSIS 

3. WATERBORNE 
   

 a. Surface 1 sample upstream 
1 sample downstream 

Composite sample over 
one-month period 

Gamma
isotopic 
analysis 
monthly.  
Composite for 
tritium
analyses 
quarterly 

 b. Ground Samples from 1 or 2 sources only if likely to be 
affected

Quarterly Gamma 
isotopic and 
tritium
analyses 
quarterly 

 c. Drinking 1 sample from each of 1 to 3 of the nearest water 
supplies that could be affected by its discharge 

1 sample from a control location 

Composite sample over 2-
week period when I-131 
analysis is performed, 
monthly composite 
otherwise 

I-131 analysis 
on each 
composite 
when the dose 
calculated for 
the
consumption of 
the water is 
greater than 1 
mrem per year.  
Composite for 
gross beta and 
gamma
isotopic 
analyses 
monthly.  
Composite for 
tritium
analyses 
quarterly 

 d. Sediment 
from
shoreline 

1 sample from downstream area with existing or 
potential recreational value 

Semiannually Gamma 
isotopic 
analyses 
semiannually 

(continued) 
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SUSQUEHANNA - UNIT 2 TRM / 3.11-42 EFFECTIVE DATE 08/31/1998 

TABLE 3.11.4.1-1 (Page 3 of 3) 
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

EXPOSURE PATHWAY 
AND/OR SAMPLE 

NUMBER OF REPRESENTATIVE 
SAMPLES AND 

SAMPLE LOCATIONS 

SAMPLING
AND

COLLECTION 
FREQUENCY 

TYPE AND 
FREQUENCY 
OF ANALYSIS 

4. INGESTION    

 a. Milk a. Samples from milking animals in 3 
locations within 5km from the plant 
having the highest dose potential.  If 
there are none, then, 1 sample from 
milking animals in each of 3 areas 
between 5 and 8km distant where 
doses are calculated to be greater than 
1 mrem per year. 

1 sample from milking animals at a 
control location (between 15 and 30km 
from the plant preferably in the least 
prevalent direction for wind blowing 
from the plant). 

Semimonthly 
when animals 
are on pasture, 
monthly at 
other times. 

Gamma isotopic and 
I-131 analysis 
semimonthly when 
animals are on 
pasture; monthly at 
other times. 

 b. Fish and/or 
Invertebrates 

b. 1 sample of each of two recreationally 
important species in vicinity of plant 
discharge area. 

1 sample of same species in areas not 
influenced by plant discharge. 

Sample in 
season, or 
semiannually if 
they are not 
seasonal. 

Gamma isotopic 
analysis on edible 
portions. 

 c. Food 
Products 

c. 1 sample of each principal class of food 
products from any area which is 
irrigated by water in which liquid plant 
wastes have been discharged. 

Samples of 3 different kinds of broad 
leaf vegetation grown nearest each of 
two different offsite locations of highest 
predicted annual average ground level 
D/Q if milk sampling is not performed. 

At time of 
harvest 

Monthly when 
available 

Gamma isotopic 
analysis on edible 
portions. 

Gamma isotopic and 
I-131 analysis. 

1 sample of each of the similar broad 
leaf vegetation grown between 15 to 
30km from the plant, preferably, in the 
least prevalent direction for wind 
blowing from the plant if milk sampling is 
not performed. 

Monthly when 
available 

Gamma isotopic and 
I-131 analysis. 



Monitoring Program 
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SUSQUEHANNA - UNIT 2 TRM / 3.11-43 EFFECTIVE DATE 08/31/1998 

TABLE 3.11.4.1-2 
REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES 

Reporting Levels 

Analysis 
Water 
(pCi/l) 

Airborne Particulate 
or Gases (pCi/m3)

Fish
(pCi/kg, wet) 

Milk 
(pCi/l) 

Food Products 
(pCi/kg, wet) 

H-3 20,000(a)     

Mn-54 1,000  30,000   

Fe-59 400  10,000   

Co-58 1,000  30,000   

Co-60 300  10,000   

Zn-65 300  20,000   

Zr-Nb-95 400(b)      

I-131 2 0.9  3 100 

Cs-134 30 10 1,000 60 1,000 

Cs-137 50 20 2,000 70 2,000 

Ba-La-140 200(b)   300  

(a) For drinking water samples.  This is 40 CFR Part 141 value.  If no drinking water pathway exists, a 
value of 30,000 pCi/l may be used. 

(b) Total for parent and daughter. 
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SUSQUEHANNA - UNIT 2 TRM / 3.11-44 EFFECTIVE DATE 08/31/1998 

TABLE 3.11.4.1-3 
DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS 

LOWER LIMIT OF DETECTION (LLD) 

Analysis 
Water 
(pCi/1) 

Airborne 
Particulate Or 
Gas (pCi/m3)

Fish
(pCi/kg, wet) 

Milk 

(pCi/1) 

Food 
Products 
(pCi/kg,

wet) 

Sediments 
(pCi/kg, dry) 

Gross Beta 4 0.01     

H-3 2000      

Mn-54 15  130    

Fe-59 30  260    

Co-58, 60 15  130    

Zn-65 30  260    

Zr-95 30      

Nb-95 15      

I-131 1(a)  0.07  1 60  

Cs-134 15 0.05 130 15 60 150 

Cs-137 18 0.06 150 18 80 180 

Ba-140 60   60   

La-140 15   15   

(a) LLD for drinking water samples. 



Land Use Census 
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SUSQUEHANNA - UNIT 2 TRM / 3.11-45 EFFECTIVE DATE 03/31/2006 

3.11 Radioactive Effluents 

3.11.4 Radiological Environmental Monitoring 

3.11.4.2  Land Use Census 

TRO  3.11.4.2 A land use census shall be conducted. 

APPLICABILITY: At all times. 

ACTIONS 

----------------------------------------------------------- NOTE ---------------------------------------------------------- 
1. The provisions of TRO 3.0.4 are not applicable. 
-------------------------------------------------------------------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Land use census identifies 
a location(s) which yields a 
calculated dose or dose 
commitment greater than 
the values currently being 
calculated in Requirement 
3.11.2.3

A.1 Identify the new 
location(s) in the next 
Radioactive Effluent 
Release Report 

As defined by the 
Radioactive Effluent 
Release Report 

B. Land use census identifies 
a location(s) that yields a 
calculated dose or dose 
commitment (via the same 
exposure pathway) 20 
percent greater than at a 
location from which 
samples are currently being 
obtained in accordance 
with Requirement 3.11.4.1 

B.1 Add the new location(s) 
to the radiological 
environmental 
monitoring program 

AND

B.2 Identify the new 
location(s) in the next 
Radioactive Effluent 
Release Report per TS 
Section 5.6 

30 days 

As defined in Radioactive 
Effluent Release Report 



Land Use Census 
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SUSQUEHANNA - UNIT 2 3.11-46 EFFECTIVE DATE 08/31/1998 

TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE FREQUENCY 

TRS  3.11.4.2.1   Conduct the land use census 12 months 



Interlaboratory Comparison Program 
PPL Rev. 1 3.11.4.3

SUSQUEHANNA - UNIT 2 TRM / 3.11-47 EFFECTIVE DATE 03/31/2006 

3.11 Radioactive Effluents 

3.11.4 Radiological Environmental Monitoring 

3.11.4.3  Interlaboratory Comparison Program 

TRO  3.11.4.3 Analyses shall be performed on radioactive materials supplied as part of 
an Interlaboratory Comparison Program. 

APPLICABILITY: At all times. 

ACTIONS 

---------------------------------------------------------- NOTE ----------------------------------------------------------- 
1. The provisions of TRO 3.0.4 are not applicable. 
-------------------------------------------------------------------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Analyses not being 
performed 

A.1 Report the corrective actions 
taken to prevent a 
recurrence to the 
Commission 

As required 

TECHNICAL REQUIREMENT SURVEILLANCE 

SURVEILLANCE FREQUENCY 

TRS 3.11.4.3.1 Include a summary of the results obtained as 
part of the above required Interlaboratory 
Comparison Program in the Annual 
Radiological Environmental Operating Report 

Annually



VENTING or PURGING 
PPL Rev. 0  B 3.6.1 

SUSQUEHANNA - UNIT 2 TRM / B 3.6-1 EFFECTIVE DATE 07/26/2001 

B 3.6.1 VENTING or PURGING 

BASES 

TRO This TRO establishes the requirements necessary to VENT or PURGE the 
Primary Containment to provide reasonable assurance that releases from the 
Primary Containment during purging operations will be maintained As Low As 
Reasonably Achievable for unrestricted areas. The following requirements are 
specified: 

 Flow must be maintained through Standby Gas Treatment System and when 
venting or purging both SGTS must be OPERABLE and only one can be 
aligned for purging.  This requirement is established to ensure all flow is filtered 
through the SGTS System, to minimize the chance of an inadvertent release 
and to ensure, during purging, SGTS capability is maintained by ensuring the 
redundant system is available. 

 Ventilation evolutions to support habitability of the Drywell or the Suppression 
Chamber performed in Modes 4 and 5 shall be performed with the “SGTS 
Exhaust Radiation - High” Isolation Instrumentation OPERABLE.  This is 
required to ensure all releases are monitored and any detection of excessive 
radiation results in the automatic termination of the evolution.  In MODES 1, 2, 
or 3, this instrument Function is required to be OPERABLE per Technical 
Specification, so no redundant requirement is necessary in this TRO.  
(Reference 2) 

 PURGING and VENTING as defined in the Technical Requirements Manual 
Definitions refer to the controlled process of discharging air or gas from a 
"confinement" in order to maintain various operating conditions, either with or 
without replacement air or gas. 

 The basis for this requirement is to provide a reasonable assurance that 
releases from the Primary Containment purging operations will not exceed the 
annual dose limits of 10 CFR Part 20 for unrestricted areas. 

(continued)



VENTING or PURGING 
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SUSQUEHANNA - UNIT 2 TRM / B 3.6-2 EFFECTIVE DATE 02/01/1999 

B 3.6.1 VENTING or PURGING 

BASES (continued) 

TRO
(continued) 

Any ventilation evolutions performed during MODES 4, 5 or defueled, to 
support habitability of the Drywell or the Suppression Chamber, with any of 
the Containment hatches removed or access doors open with interlocks 
defeated, do not constitute VENTING or PURGING as defined.  This is due 
to the fact that in such cases, the Drywell or the Suppression Chamber is 
not a "confinement".  Therefore, the provisions of this TRO requiring two 
OPERABLE trains of the Standby Gas Treatment System are not 
applicable. 

ACTIONS The Actions are defined to ensure proper corrective measures are taken in 
response to the non-compliance with the TRO requirements. 

TRS The TRSs are defined to be performed at the specified Frequency to ensure 
compliance with the TRO requirements 

REFERENCES 1. 10 CFR Part 20 
 2. FSAR Section 6.5.1.1 



Liquid Effluents Concentration  
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SUSQUEHANNA - UNIT 2 TRM / B 3.11-1 EFFECTIVE DATE 08/31/1998 

B 3.11.1.1   Liquid Effluents Concentration 

BASES 

TRO This requirement is provided to ensure that the concentration of radioactive 
materials released in liquid waste effluents to UNRESTRICTED AREAS will 
be less than 10 times the concentration levels specified in 10 CFR Part 
20.1001 to 20.2402, Appendix B, Table 2, Column 2. The requirement 
provides operational flexibility for releasing liquid effluents in concentrations 
to follow the Section II.A and II.C design objectives of Appendix I to 10 CFR 
part 50.  This limitation provides reasonable assurance that the levels of 
radioactive materials in bodies of water in UNRESTRICTED AREAS will 
result in exposures within (1) the Section II.A design objectives of Appendix I, 
10 CFR 50, to a Member of the Public and (2) restrictions authorized by 10 
CFR 20.1301(e).  The concentration limit for dissolved or entrained noble 
gases is based upon the assumptions that Xe-135 is the controlling 
radionuclide and its effluent concentration in air (submersion) was converted 
to an equivalent concentration in water.  This requirement does not affect the 
requirement to comply with the annual limitations of 10 CFR 20.1301(a). This 
requirement applies to the release of radioactive materials in liquid effluents 
from all units at the site.  The required detection capabilities for radioactive 
materials in liquid waste samples are tabulated in terms of the lower limits of 
detection (LLDs).  Detailed discussion of the LLD and the other detection 
limits can be found in Curie, L.A., "Lower Limit of Detection: Definition and 
Elaboration of a Proposed Position for Radiological Effluent and 
Environmental Measurements." (References 2, 3, and 4) 

 This section of the TRM is also part of the ODCM (Reference 2). 

Actions The Actions are defined to ensure proper corrective measures are taken in 
response to exceeding the TRO limits. 

TRS The TRSs are defined to be performed at the specified Frequency to ensure 
that the parameters are maintained within the TRO limits.  Table 3.11.1.1-1 
defines Radioactive Liquid Waste Sampling and Analysis Program.  The 
lower limit of detection (LLD) is defined, for purposes of these Requirements, 
as the smallest concentration of radioactive material in a sample that 

(continued)



Liquid Effluents Concentration  
Rev. 1 B 3.11.1.1 

SUSQUEHANNA - UNIT 2 TRM / B 3.11-2 EFFECTIVE DATE 08/31/1998 

B 3.11.1.1  Liquid Effluents Concentration 

BASES (continued) 

TRS
  (continued) 

will yield a net count, above system background, that will be detected with 
95% probability with only 5% probability of falsely concluding that a blank 
observation represents a "real" signal.  For a particular measurement 
system, which may include radiochemical separation: 

)exp(622.2
66.4

tYEVE
sb

LLD

 Where: 

 LLD is the a priori lower limit of detection as defined above (as microcuries 
per unit mass or volume). 

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

 E is the counting efficiency, as counts per disintegration, 
 V is the sample size, in units of mass or volume, 
 2.22 E6 is the number of disintegrations per minute per microcurie, 
 Y is the fractional radiochemical yield, when applicable. 

 is the radioactive decay constant for the particular radionuclide, and 
t  for plant effluents is the elapsed time between the midpoint of sample 

collection and time of counting. 

Typical values of E, V, Y, and t  should be used in the calculation. 

 It should be recognized that the LLD is defined as an a priori (before the fact) 
limit representing the capability of a measurement system and not as an a
posteriori (after the fact) limit for a particular measurement. 

 A batch release is the discharge of liquid wastes of a discrete volume.  Prior 
to sampling for analyses, each batch shall be isolated, and then thoroughly 
mixed to assure representative sampling. 

(continued)



Liquid Effluents Concentration  
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SUSQUEHANNA - UNIT 2 TRM / B 3.11-3 EFFECTIVE DATE 04/28/2016 

B 3.11.1.1  Liquid Effluents Concentration 

BASES (continued) 

TRS
  (continued) 

The principal gamma emitters for which the LLD specification applies include 
the following radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, 
Cs-134, Cs-137, Ce-141 and Ce-144.  The dissolved and entrained gases 
(gamma emitters) for which the LLD specification applies include the following 
radionuclides: Kr-85, Kr-85m. Kr-87, Kr-88, Ar-41, Xe-133, Xe-133m, Xe-135, 
and Xe-135m.  This list does not mean that only these nuclides are to be 
considered.  Other gamma peaks that are identifiable, together with those of 
the above nuclides, shall also be analyzed and reported in accordance with 
the ODCM. 

 A composite sample is one in which the quantity of liquid sampled is 
proportional to the quantity of liquid waste discharged and in which the 
method of sampling employed results in a specimen that is representative of 
the liquids released over a period no longer than the Minimum Analysis 
Frequency.

 The Minimum Analysis Frequency as listed for the Composite Samples shall 
mean the minimum frequency for initiation of the required analyses, not 
completion of the analyses and evaluation of the results.  Since the analysis 
involves sending the samples to an offsite laboratory and performance of 
involved sample preparation and wet chemical analyses, there will be a delay 
between initiation of the analysis and receipt of the results. 

 The analysis initiation shall normally be done on a calendar month for the 31 
day frequency or calendar quarter for a 92 day frequency. 

REFERENCES 1. Technical Specification 5.5.4 - Radioactive Effluent Controls program. 
 2. Technical Specification 5.5.1 - Offsite Dose Calculation Manual. 
 3. NUREG/CR-4007, September, 1984. 
 4. 10 CFR Part 20. 



Liquid Effluents Dose 
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SUSQUEHANNA - UNIT 2 TRM/B 3.11-4 EFFECTIVE DATE 08/31/1998 

B 3.11.1.2  Liquid Effluents Dose 

BASES 

TRO This requirement is provided to implement the requirements of Sections 
II.A, III.A and IV.A of Appendix I, 10 CFR Part 50. The Technical 
Requirement for Operation implements the guides set forth in Section 
II.A of Appendix I. Also, for fresh water sites with drinking water 
supplies which can be potentially affected by plant operations, there is 
reasonable assurance that the operation of the facility will not result in 
radionuclide concentrations in the finished drinking water that are in 
excess of the requirements of 40 CFR 141. The dose calculation 
methodology and parameters in the ODCM implement the 
requirements in Section III.A of Appendix I that conformance with the 
guides of Appendix I be shown by calculational procedures based on 
models and data, such that the actual exposure of a MEMBER OF THE 
PUBLIC through appropriate pathways is unlikely to be substantially 
underestimated. The equations specified in the ODCM for calculating 
the doses due to the actual release rates of radioactive materials in 
liquid effluents are consistent with the methodology provided in 
Regulatory Guide 1.109, "Calculation of Annual Doses to Man from 
Routine Releases of Reactor Effluents for the Purpose of Evaluating 
Compliance with 10 CFR Part 50, Appendix I," Revision 1, 
October 1977 and Regulatory Guide 1.113, "Estimating Aquatic 
Dispersion of Effluents from Accidental and Routine Reactor Releases 
for the Purpose of Implementing Appendix I," April 1977. 
(References 2, 3, 4, and 5)

 This section of the TRM is also part of the ODCM (Reference 2). 

Actions The ACTION statements provide the required operating flexibility and at the 
same time implement the guides set forth in Section IV.A of Appendix I to 
assure that the releases of radioactive material in liquid effluents will be kept 
“as low as is reasonably achievable." 

 The Special Report to the Commission under Action A.1 shall 

(continued)
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B 3.11.1.2  Liquid Effluents Dose 

BASES (continued) 

ACTIONS
(continued) 

identify the cause(s) for exceeding the limit(s) and define the corrective 
actions that have been taken to reduce the releases and the proposed 
corrective actions to be taken to assure that subsequent releases will be in 
compliance with the specified limits.  This Special Report shall also include 
the radiological impact on finished drinking water supplies at the nearest 
downstream drinking water source. 

TRS The TRSs are defined to be performed at the specified Frequency to ensure 
that the TRO limits are maintained. 

REFERENCES 1. Tech Spec 5.5.4 - Radioactive Effluent Controls program 

 2. Tech Spec 5.5.1 - Offsite Dose Calculation Manual 

 3.  10 CFR Part 20 

 4.  Regulatory Guide 1.109, “Calculation of Annual Doses to Man from 
Routine Releases of Reactor Effluents for the Purpose of Evaluating 
Compliance with 10 CFR Part 50, Appendix I,” Revision 1, 
October 1977. 

 5.  Regulatory Guide 1.113, “Estimating Aquatic Dispersion of Effluents 
from Accidental and Routine Reactor Releases for the Purpose of 
Implementing Appendix I,“ April 1977. 



Liquid Waste Treatment System 
PPL Rev. 0 B 3.11.1.3 

SUSQUEHANNA - UNIT 2 TRM/B 3.11-6 EFFECTIVE DATE 8/31/1998 

B 3.11.1.3  Liquid Waste Treatment System 

BASES 

TRO The OPERABILITY of the liquid radwaste treatment system ensures that this 
system will be available for use whenever liquid effluents require treatment 
prior to release to the environment. The requirement that the appropriate 
portions of this system be used when specified provides assurance that the 
releases of radioactive materials in liquid effluents will be kept "as low as is 
reasonably achievable".  This Requirement implements the requirements of 
10 CFR Part 50.36a, General Design Criterion 60 of Appendix A to 10 CFR 
Part 50 and the design objective given in Section II.D of Appendix I to 10 CFR 
Part 50.  The specified limits governing the use of appropriate portions of the 
liquid radwaste treatment system were specified as a suitable fraction of the 
dose design objectives set forth in Section II.A of Appendix I, 10 CFR part 50, 
for liquid effluents. (Reference 3) 

 This section of the TRM is also part of the ODCM (Reference 2). 

Actions The Actions are defined to ensure proper corrective measures are taken in 
response to the inoperable components. 

 The Special Report to the Commission under Action A.1 shall include the 
following: 

 1. Explanation of why liquid radwaste was being discharged without 
treatment, identification of any inoperable equipment or subsystems and 
the reason for the inoperability, 

 2. Action(s) taken to restore the inoperable equipment to OPERABLE 
status, and 

 3. Summary description of action(s) taken to prevent a recurrence. 

TRS The TRSs are defined to be performed at the specified Frequency to ensure 
that the system is maintained OPERABLE.  OPERABILITY is demonstrated 
by operating the liquid radwaste treatment system equipment for at least 10 
minutes.

REFERENCES 1.  Technical Specification 5.5.4 - Radioactive Effluent Controls program. 
2.  Technical Specification 5.5.1 - ODCM.

 3.  10 CFR Part 50 



Liquid Radwaste Effluent Monitoring Instrumentation  
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SUSQUEHANNA - UNIT 2 TRM/B 3.11-7 EFFECTIVE DATE 8/31/1998 

B 3.11.1.4  Liquid Radwaste Effluent Monitoring Instrumentation 

BASES 

TRO The radioactive liquid effluent instrumentation are provided to monitor and 
control, as applicable, the releases of radioactive materials in liquid effluents 
during actual or potential releases of liquid effluents.  The alarm/trip 
setpoints for these instruments shall be calculated in accordance with the 
procedures in the ODCM (Reference 2) to ensure that the alarm/trip will 
occur prior to exceeding the 10 times the concentration values specified in 
Appendix B, Table 2, Column 2 of 10CFR20.1001 - 10CFR20.2401 (Ref. 2).  
The OPERABILITY and use of this instrumentation is consistent with the 
requirements of General Design Criteria 60, 63, and 64 of Appendix A to 10 
CFR Part 50. (Reference 4) 

 OPERABILITY of the radiation monitoring instrumentation requires their 
alarm/trip setpoints set to ensure that the limits of Requirement 3.11.1.1 are 
not exceeded.  The alarm/trip setpoints of these channels shall be 
determined in accordance with the methodology and parameters described 
in the ODCM. 

 OPERABILITY of the Liquid Radwaste Effluent Line gross radioactivity 
monitor includes the proper functioning of the discharge valve interlocks 
(sample pump low flow, high radiation alarm, and radiation monitor failure). 

 OPERABILITY of the Cooling Tower Blowdown flow rate measurement 
device includes the proper functioning of the Liquid Radwaste Effluent Line 
discharge valve interlock (i.e. cooling tower blowdown low flow). 

 The Required Channels for each function in Table 3.11.1.4-1 are as follows: 

(continued)
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B 3.11.1.4  Liquid Radwaste Effluent Monitoring Instrumentation 

BASES (continued) 

TRO
(continued) 

a. Liquid Radwaste Effluent rad monitor (Function 1.a) one instrument per 
station. 

 b. Liquid Radwaste Effluent flow rate (Function 2.a) one instrument per 
station. 

 c. Cooling Tower Blowdown flow rate (Function 2.b) one instrument per 
station. 

 It should be noted that the radioactive liquid waste stream is diluted in the 
Cooling Tower blowdown line prior to entering the Susquehanna River.  The 
setpoint for this dilution water flow is 5000 gpm from the combination of the 
Unit 1 blowdown, Unit 2 blowdown flow, and Spray Pond Discharge. 

 Options exist to ensure the requirement of one OPERABLE Cooling Tower 
Blowdown flow Instrument per station is met as required by Table 3.11.1.4-1, 
Function 2.b.  As long as any one of three instruments (Unit 1 Tower, Unit 2 
Tower, Total Site Blowdown) are OPERABLE and alignment of HS-06443A 
and HSS-01503 on panel 0C301 is such that the OPERABLE instrument(s) 
are in the circuit, then the TRM Requirement is met. 

 This section of the TRM is also part of the ODCM (Reference 2). 

Actions The Actions are defined to ensure proper corrective measures are taken in 
response to the inoperable components. 

 Pump curves generated in situ may be used to estimate flow for Action D.1. 

TRS The TRSs are defined to be performed at the specified Frequency to ensure 
that the monitoring instrumentation is maintained OPERABLE. 

 The TRSs shall be performed in accordance with the Technical Specification 
definition for the test with the following additional requirements: 

 The Liquid Radwaste Effluent Line radiation monitor CHANNEL 
FUNCTIONAL TEST shall also demonstrate that automatic isolation of this 
pathway and control room alarm annunciation occur if any 

(continued)
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Liquid Radwaste Effluent Monitoring Instrumentation 
B 3.11.1.4

B 3.11.1.4  Liquid Radwaste Effluent Monitoring Instrumentation 

BASES (continued) 

TRS  of the following conditions exist: 
(continued)  
 1. Instrument indicates measured levels above the alarm/trip setpoint. 
 2. Circuit failure. 
 3. Instrument indicates a downscale failure. 

 The liquid Radwaste Effluent Line radiation monitor initial CHANNEL 
CALIBRATION shall be performed using one or more of the reference 
standards certified by the National Institute of Standards and Technology 
(NIST) or using standards that have been obtained from suppliers that 
participate in measurement assurance activities with NIST.  These 
standards shall permit calibrating the system over its intended range of 
energy and measurement range. For subsequent CHANNEL 
CALIBRATION, sources that have been related to the initial calibration may 
be used in lieu of the reference standards associated with the initial 
calibration. 

 The Liquid Radwaste Effluent Line flow rate monitor and Cooling Tower 
Blowdown flow rate monitor CHANNEL CHECK shall consist of verifying 
indication of flow during periods of release. CHANNEL CHECK shall be 
made at least once per 24 hours on days on which continuous, periodic, or 
batch releases are made. 

REFERENCES 1. Technical Specification 5.5.4 - Radioactive Effluent Controls program 

 2. Technical Specification 5.5.1 - Offsite Dose Calculation Manual 

 3. 10 CFR Part 20 

 4. 10 CFR Part 50 

 



Radioactive Liquid Process Monitoring Instrumentation 
PPL Rev. 0 B 3.11.1.5

SUSQUEHANNA - UNIT 2 TRM/B 3.11-10 EFFECTIVE DATE 2/01/1999 

B 3.11.1.5  Radioactive Liquid Process Monitoring Instrumentation 

BASES 

TRO The radioactive liquid process instrumentation is provided to monitor and 
control, as applicable, the releases of radioactive materials in liquid effluents 
during actual or potential releases of liquid effluents.  The alarm/trip 
setpoints for these instruments shall be calculated in accordance with the 
procedures in the ODCM (Reference 2) to ensure that the alarm/trip will 
occur prior to exceeding 10 times the concentration values specified in 
Appendix B, Table 2, Column 2 of 10CFR20.1001 - 20.2401 (Reference 3).  
The OPERABILITY and use of this instrumentation is consistent with the 
requirements of General Design Criteria 60, 63, and 64 of Appendix A to 10 
CFR Part 50. (Reference 4) 

 This section of the TRM is also part of the ODCM (Reference 2). 

Actions The Actions are defined to ensure proper corrective measures are taken in 
response to the inoperable components. 

 If an RHR heat exchanger and its applicable RHRSW loop are in service 
there is a pathway from the heat exchanger to the spray pond.  If the heat 
exchanger and RHRSW loop are not in service (i.e., valved-out, RHRSW 
pump not running, or piping drained) then a pathway does not exist. 

 If there is no pathway, the requirement to perform grab sampling is not 
applicable when the RHR Service Water System Effluent Line Radiation 
Monitor has been declared inoperable. 

The function of pumping down the RHR heat exchanger and RHRSW 
system piping to the Spray Pond provides a pathway for a release of 
potentially radioactively contaminated water.  The RHRSW system is 
considered an 80-10 system because a pathway to the environment from 
this system exists through the Spray Pond and because the system, 
although normally not radioactively contaminated, has the potential for 
becoming radioactively contaminated in the event that a leak develops 
across an RHR heat exchanger.  Therefore, grab samples must be collected 
periodically when the RHRSW system radiation monitor for a particular loop 
is inoperable (malfunctioning) and water from that loop of the system is 
being returned to the Spray Pond.  Also, grab samples must be collected 
prior to operations in which water from the RHRSW system will be drained 
to the Spray Pond. 

  (continued)
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BASES (continued) 

TRS The TRSs are defined to be performed at the specified Frequency to ensure 
that the monitoring instrumentation is maintained OPERABLE. 

 Performance of the CHANNEL CHECK ensures that a gross failure of the 
instrument has not occurred.  A CHANNEL CHECK is normally a comparison 
of the parameter indicated on one channel against a similar parameter on 
other channels.  It is based on the assumption that instrument channels 
monitoring the same parameter should read approximately the same value.  
Significant deviations between instrument channels could be an indication of 
excessive instrument drift in one of the channels or something even more 
serious.  A CHANNEL CHECK will detect gross channel failure; thus, it is key 
to verifying the instrument continues to operate properly between each 
CHANNEL CALIBRATION. 

 Agreement criteria, which are developed by the plant staff based on an 
investigation of a combination of the channel instrument uncertainties, may 
be used to support this parameter comparison and include indication and 
readability.  If a channel is outside the criteria, it may be an indication that the 
instrument has drifted outside its limit and does not necessarily indicate the 
channel is inoperable. 

 The TRSs shall be performed in accordance with the Technical Specification 
definition for the test with the following additional requirements: 

 The CHANNEL FUNCTIONAL TEST shall also demonstrate that control 
room alarm annunciation occurs if any of the following conditions exists: 

 1. Instrument indicates measured levels above the alarm setpoint. 

 2. Circuit failure. 

 3. Instrument indicates a downscale failure, and 

 4. Instrument controls not set in operate mode. 

(continued) 
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BASES (continued) 

TRS
(continued) 

The initial CHANNEL CALIBRATION shall be performed using one or more 
of the reference standards certified by the National Institute of Standards 
and Technology (NIST) or using standards that have been obtained from 
suppliers that participate in measurement assurance activities with NIST.  
These standards shall permit calibrating the system over its intended range 
of energy and measurement range.  For subsequent CHANNEL 
CALIBRATION, sources that have been related to the initial calibration may 
be used in lieu of the reference standards associated with the initial 
calibration. 

REFERENCES 1. Technical Specification 5.5.4 - Radioactive Effluent Controls program 

 2. Technical Specification 5.5.1 - Offsite Dose Calculation Manual 

 3. 10 CFR Part 20 

 4. 10 CFR Part 50 
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B 3.11.2.1  Dose Rate 

BASES 

TRO This requirement provides reasonable assurance that radioactive material 
discharged in gaseous effluents will not result in the exposure of a Member of 
the Public either within or outside the Site Boundary, in excess of the design 
objectives of Appendix I to 10CFR50.  It provides operational flexibility for 
releasing gaseous effluents while satisfying section II.B and II.C design 
objectives of Appendix I.  For individuals who may at times be within the Site 
Boundary, the occupancy of the individual will usually be sufficiently low to 
compensate for any increase in atmospheric diffusion factor above that for the 
Site Boundary.  The specified release rate limits restrict, at all times, the 
corresponding dose rates above background to a Member of the Public at or 
beyond the Site Boundary to less than or equal to 500 mrem/yr to the total 
body or to less than or equal to 3000 mrem/yr to the skin.  These release rate 
limits also restrict, at all times, the corresponding thyroid dose rate above 
background to an individual via the inhalation pathway to less than or equal to 
1500 mrem/yr.  These limits provide reasonable assurance that radioactive 
material discharged in gaseous effluents will not result in the exposure of a 
MEMBER OF THE PUBLIC either within or outside the SITE BOUNDARY, to 
annual average concentrations exceeding the limits specified in Appendix B, 
Table II of 10 CFR Part 20.  (Reference 3) 

 This Requirement applies to the release of gaseous effluents from all reactors 
at the site. 

 This section of the TRM is also part of the ODCM (Reference 2). 

(continued) 
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B 3.11.2.1  Dose Rate 

BASES (continued)  

Actions The Actions are defined to ensure proper corrective measures are taken in 
response to the limits being exceeded. 

TRS The TRSs are defined to be performed at the specified Frequency to ensure 
that the dose rates are maintained within limits.  Dose rates are determined in 
accordance with the methodology and parameters of the ODCM. 

 Table 3.11.2.1-1 defines Radioactive Gaseous Waste Sampling and Analysis 
Program.  The lower limit of detection (LLD) is defined, for purposes of these 
requirement, as the smallest concentration of radioactive material in a sample 
that will yield a net count, above system background, that will be detected with 
95% probability with only 5% probability of falsely concluding that a blank 
observation represents a “real” signal.  For a particular measurement system, 
which may include radiochemical separation: 

)exp(622.2
66.4

tYEVE
sLLD b

 Where: 

 LLD is the a priori lower limit of detection as defined above (as microcuries per 
unit mass or volume), 
bs  is the standard deviation of the background counting rate or of the counting 

rate of a blank sample as appropriate (as counts per minute), 
 E is the counting efficiency, as counts per disintegration, 
 V is the sample size, in units of mass or volume, 
 2.22 E6 is the number of disintegrations per minute per microcurie, 
 Y is the fractional radiochemical yield, when applicable, 

 is the radioactive decay constant for the particular radionuclide, and 
t  for plant effluents is the elapsed time between the midpoint of sample 

collection and time of counting (for plant effluents, not environmental samples). 

(continued)
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B 3.11.2.1  Dose Rate 

BASES (continued) 

TRS
(continued) 

The value of bs  used in the calculation of the LLD for a detection system shall 
be based on the actual observed variance of the background counting rate or 
of the counting rate of the blank samples (as appropriate) rather than on an 
unverified theoretically predicted variance.  Typical values of E, V, Y, and t
shall be used in the calculation. 

 The principal gamma emitters for which the LLD specification applies include 
the following radionuclides:  Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, Xe-135m 
and Xe-138 for gaseous emissions and Mn-54, Fe-59, Co-58, Co-60, Zn-65, 
Mo-99, Cs-134, Cs-137, Ce-141 and Ce-144 for particulate emissions.  This list 
does not mean that only these nuclides are to be considered.  Other gamma 
peaks which are identifiable, together with those of the above nuclides, shall 
also be analyzed and reported in the Radioactive Effluent Release Report. 

 The design of the systems for the sampling of particulates and iodines provide 
for sample nozzle entry velocities which are approximately isokinetic with 
instack air velocities.  Gaseous particulate and iodine samples are gathered 
continuously, with the sample size proportional to the stack emissions; a 
composite gaseous sample is a combination of all the particulate filters 
gathered in a sampling period. 

 Particulate or iodine sampling required to be in continuous service will be 
considered to remain and have been in continuous service when its service is 
interrupted for a time period not to exceed 1 hour per sampling period.  For 
particulate and iodine sampling, this is a small fraction of the normal minimum 
analysis frequency. 

 The minimum Analysis Frequency as listed for the Composite Samples shall 
mean the minimum frequency for initiation of the required analyses, not 
completion of the analysis and evaluation of the results.  Since the analysis 
involves sending the samples to an offsite laboratory and performance of 
involved sample preparation and wet chemical analyses, there will be a delay 
between initiation of the analysis and receipt of the results.  The analysis 
initiation shall normally be done on a calendar quarter for a 92 day frequency. 

(continued) 
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B 3.11.2.1  Dose Rate 

BASES (continued) 

REFERENCES 1. Technical Specification 5.5.4 - Radioactive Effluent Controls Program 

 2. Technical Specification 5.5.1 - Offsite Dose Calculation Manual 

 3. 10CFR Part 20 

 



Dose - Noble Gases 
PPL Rev. 0 B 3.11.2.2 

SUSQUEHANNA - UNIT 2 TRM/B 3.11-16 EFFECTIVE DATE 8/31/1998 

B 3.11.2.2  Dose - Noble Gases 

BASES 

TRO This requirement is provided to implement the requirements of Sections II.B, 
III.A and IV.A of Appendix I, 10 CFR Part 50. (Reference 5) The Technical 
Requirement for Operation implements the guides set forth in Section II.B of 
Appendix I. 

 This section of the TRM is also part of the ODCM (Reference 2). 

Actions The ACTION statements provide the required operating flexibility and at the 
same time implement the guides set forth in Section IV.A of Appendix I to 
assure that the releases of radioactive material in gaseous effluents will be 
kept "as low as is reasonably achievable". 

 The Special Report required under Action A.1 shall identify the cause(s) for 
exceeding the limit(s) and define the corrective actions that have been taken to 
reduce the releases and the proposed corrective actions to be taken to assure 
that subsequent releases will be in compliance with the above limits. 

TRS The TRSs implement the requirements in Section III.A of Appendix I that 
conformance with the guides of Appendix I be shown by calculational 
procedures based on models and data such that the actual exposure of a 
MEMBER OF THE PUBLIC through appropriate pathways is unlikely to be 
substantially underestimated. The dose calculation established in the ODCM 
for calculating the doses due to the actual release rates of radioactive noble 
gases in gaseous effluents are consistent with the methodology provided in 
Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Routine 
Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 
10 CFR Part 50, Appendix I, " Revision 1, October 1977 and Regulatory Guide 
1.111, "Methods for estimating Atmospheric Transport and Dispersion of 
Gaseous Effluents in Routine Releases from Light-Water Cooled Reactors," 
Revision 1, July 1977. The ODCM equations provided for determining the air 
doses at and beyond the SITE BOUNDARY are based upon the historical 
average atmospheric conditions. (References 2, 3 and 4) 

(continued) 
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REFERENCES 1. Technical Specification 5.5.4 - Radioactive Effluent Controls program 

 2. Technical Specification Spec 5.5.1 - Offsite Dose Calculation Manual 

 3. Regulatory Guide 1.109, “Calculation of Annual Doses to Man from 
Routine Releases of Reactor Effluents for the Purpose of Evaluating 
Compliance with 10 CFR Part 50, Appendix I”, Revision 1, October 1977. 

 4. Regulatory Guide 1.111, “Methods for estimating Atmospheric Transport 
and Dispersion of Gaseous Effluents in Routine Releases from Light-
Water Cooled Reactors,” Revision 1, July 1977. 

 5. 10 CFR Part 50. 

 



SUSQUEHANNA - UNIT 2 TRM/B 3.11-18 EFFECTIVE DATE 8/31/1998 

Dose - Iodine, Tritium, and Radionuclides in Particulates Form 
B 3.11.2.3

B 3.11.2.3  Dose - Iodine, Tritium, and Radionuclides in Particulates Form 

BASES 

TRO This requirement is provided to implement the requirements of Sections II.C, 
III.A and IV.A of Appendix I, 10 CFR Part 50. The Limiting Conditions for 
Operation are the guides set forth in Section II.C of Appendix I. (Reference 5) 

 This section of the TRM is also part of the ODCM (Reference 2). 

Actions The ACTION statements provide the required operating flexibility and at the 
same time implement the guides set forth in Section IV.A of Appendix I to 
assure that the releases of radioactive materials in gaseous effluents will be 
kept" as low as is reasonably achievable." 

 The Special Report required under Action A.1 shall identify the cause(s) for 
exceeding the limit(s) and define the corrective actions that have been taken to 
reduce the releases and the proposed corrective actions to be taken to assure 
that subsequent releases will be in compliance with the above limits. 

TRS The TRSs are defined to be performed at the specified Frequency to ensure 
that the TRO limits are maintained. 

 The ODCM calculational methods specified in the TRSs implement the 
requirements in Section III.A of Appendix I that conformance with the guides of 
Appendix I be shown by calculational procedures based on models and data, 
such that the actual exposure of a MEMBER OF THE PUBLIC through 
appropriate pathways is unlikely to be substantially underestimated. The 
ODCM calculational methods for calculating the doses due to the actual 
release rates of the subject materials are consistent with the methodology 
provided in Regulatory Guide 1.109, "Calculation of Annual Doses to Man from 
Routine Releases of Reactor Effluents for the Purpose of Evaluating 
Compliance with 10 CFR Part 50, Appendix I," Revision 1, October 1977 and 
Regulatory Guide 1.111, "Methods for Estimating Atmospheric Transport and 
Dispersion of Gaseous Effluents in Routine Releases from Light-Water-Cooled 
Reactors," Revision 1, July 1977.  These equations also provide for 
determining the actual 

(continued)
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Dose - Iodine, Tritium, and Radionuclides in Particulates Form 
B 3.11.2.3

B 3.11.2.3  Dose - Iodine, Tritium, and Radionuclides in Particulates Form 

BASES (continued) 

TRS
(continued) 

doses based upon the historical average atmospheric conditions. The release 
rate Requirements for iodine-131, iodine-133, tritium, and radionuclides in 
particulate form with half lives greater than 8 days are dependent on the 
existing radionuclide pathways to man in areas at and beyond the SITE 
BOUNDARY. The pathways which were examined in the development of 
these calculations were: 1) individual inhalation of airborne radio-nuclides, 
2) deposition of radionuclides onto green leafy vegetation with subsequent 
consumption by man, 3) deposition onto grassy areas where milk animals and 
meat producing animals graze with consumption of the milk and meat by man, 
and 4) deposition on the ground with subsequent exposure of man. 
(References 2, 3 and 4) 

REFERENCES 1. Technical Specification 5.5.4 - Radioactive Effluent Controls program. 

 2. Technical Specification 5.5.1 - Offsite Dose Calculation Manual. 

 3. Regulatory Guide 1.109. “Calculation of Annual Doses to Man from 
Routine Releases of Reactor Effluents for the Purpose of Evaluating 
Compliance with 10 CFR Part 50, Appendix I,” Revision 1, October 1977 

 4. Regulatory Guide 1.111, “Methods for Estimating Atmospheric Transport 
and Dispersion of Gaseous Effluents in Routine Releases from Light-
Water-Cooled Reactors,” Revision 1, July 1977. 

 5. 10 CFR Part 50 



SUSQUEHANNA - UNIT 2 TRM / B 3.11-20 EFFECTIVE DATE 04/02/2002 

GASEOUS RADWASTE TREATMENT SYSTEM
B 3.11.2.4

B 3.11.2.4 GASEOUS RADWASTE TREATMENT SYSTEM 

BASES

TRO This TRO ensures that the GASEOUS RADWASTE TREATMENT SYSTEM 
is OPERABLE and in operation to reduce radioactive materials in gaseous 
waste prior to discharge when the main condenser air ejector (evacuation) 
system is in operation.  This requirement provides reasonable assurance that 
the releases of radioactive materials in gaseous effluents will be kept “as low 
as is reasonably achievable”.  This TRO implements the requirements of 10 
CFR Part 50.36a, General Design Criterion 60 of Appendix A to 10 CFR Part 
50, and the design objectives given in Section II.D of Appendix I to 10 CFR 
Part 50.  The limits governing the use of the system were specified as a 
suitable fraction of the dose design objectives set forth in Sections II.B and 
II.C of Appendix I, 10 CFR Part 50, for gaseous effluents (Ref. 1).

 This section of the TRM is part of the Offsite Dose Calculation Manual (Ref. 
2) and implements the requirements of the Radiological Effluent Controls 
Program (Ref. 3). 

ACTIONS The ACTIONS are defined to ensure proper corrective measures are taken in 
response to the inoperable components. 

A.1

 With the GASEOUS RADWASTE TREATMENT SYSTEM inoperable, action 
must be taken to restore it to OPERABLE status in order to maintain 
radioactive releases from the main condenser as low as reasonably 
achievable, and in compliance with regulatory requirements.  The 7 day 
Completion Time is reasonable to perform repairs and to maintain 
radioactive release objectives. 

 B.1 

 If the Required Action and Completion Time of Condition A are not met, a 
Special Report must be prepared and submitted to the Commission.  The 30 
day Completion Time is reasonable for preparation of the report.  The 
Special Report should include the following information: 

 1. Identification of the inoperable equipment or subsystems and the reason 
for inoperability, 

 2. Action(s) taken to restore the inoperable equipment to OPERABLE 
status, and 

 3. Summary description of action(s) taken to prevent a recurrence. 

(continued)



SUSQUEHANNA - UNIT 2 TRM / B 3.11-20a EFFECTIVE DATE 04/02/2002 

GASEOUS RADWASTE TREATMENT SYSTEM
B 3.11.2.4

B 3.11.2.4 GASEOUS RADWASTE TREATMENT SYSTEM 

BASES

TRS The TRSs are performed at the specified Frequency to ensure that the 
GASEOUS RADWASTE TREATMENT SYSTEM is maintained OPERABLE. 

 TRS 3.11.2.4.1 

 This surveillance requires verification that the GASEOUS RADWASTE 
TREATMENT SYSTEM is in operation when the main condenser air ejector 
(evacuation) system is in operation.  The Frequency of 92 days is 
appropriate considering the performance of monthly dose projections. 

REFERENCES 1. 10 CFR Part 50 

 2. Technical Specification 5.5.1 - Offsite Dose Calculation Manual 

 3. Technical Specification 5.5.4 - Radioactive Effluent Controls 
 program. 



VENTILATION EXHAUST TREATMENT SYSTEM 
PPL Rev. 5 B 3.11.2.5 

B 3.11.2.5 VENTILATION EXHAUST TREATMENT SYSTEM 

BASES 

SUSQUEHANNA - UNIT 2 TRM / B 3.11-21 EFFECTIVE DATE 05/13/2005 

TRO This TRO ensures that the appropriate subsystems of the VENTILATION 
EXHAUST TREATMENT SYSTEM, as described in the Offsite Dose 
Calculation Manual (ODCM) are OPERABLE at all times.  The TRO is 
modified by a Note which requires that the appropriate subsystems of the 
VENTILATION EXHAUST TREATMENT SYSTEM be used to reduce 
radioactive materials in gaseous waste prior to their discharge when 
projected doses due to gaseous effluent releases from either reactor unit to 
areas at and beyond the SITE BOUNDARY would exceed 0.3 mrem to any 
organ in a 31 day period.  This requirement provides reasonable assurance 
that the releases of radioactive materials in gaseous effluents will be kept 
“as low as reasonably achievable.”  This TRO implements the requirements 
of 10 CFR Part 50.36a, General Design Criterion 60 of Appendix A to 
10 CFR Part 50, and the design objectives given in Section II.D of 
Appendix I to 10 CFR Part 50.  The limits governing the use of appropriate 
subsystems of the systems were specified as a suitable fraction of the dose 
design objectives set forth in Sections II.B and II.C of Appendix I, 10 CFR 
Part 50, for gaseous effluents (Ref. 1). 

 The VENTILATION EXHAUST TREATMENT SYSTEM is comprised of the 
following Unit 2 subsystems, as described in the ODCM: 

 The Unit 2 Zone 2 Reactor Building filtered exhaust subsystem, including 
the following filters: 

 2F255A, 2F255B, 2F257A, 2F257B, 2F258A AND 2F258B. 

  The Unit 2 Zone 3 Reactor Building filtered exhaust subsystem, including 
the following filters: 

 2F216A, 2F216B, 2F217A, 2F217B, 2F218A, and 2F218B. 

 The Unit 2 Turbine Building filtered exhaust subsystem, including the 
following filters: 

 2F157A, 2F157B, 2F158A, and 2F158B. 

(continued)



VENTILATION EXHAUST TREATMENT SYSTEM 
PPL Rev. 5 B 3.11.2.5 

B 3.11.2.5 VENTILATION EXHAUST TREATMENT SYSTEM 

BASES 

SUSQUEHANNA - UNIT 2 TRM / B 3.11-22 EFFECTIVE DATE 11/14/2006 

TRO   
  (continued) This section of the TRM is part of the ODCM (Ref. 2) and implements the 

requirements of the Radiological Effluent Controls Program (Ref. 3). 

ACTIONS The ACTIONS have been modified by a Note that allows separate 
Conditions entries for each subsystem.  The ACTIONS are defined to 
ensure proper corrective measures are taken in response to the inoperable 
components.

(continued)



VENTILATION EXHAUST TREATMENT SYSTEM 
PPL Rev. 5 B 3.11.2.5 

B 3.11.2.5 VENTILATION EXHAUST TREATMENT SYSTEM 

BASES 

SUSQUEHANNA - UNIT 2 TRM / B 3.11-23 EFFECTIVE DATE 11/14/2006 

ACTIONS 
  (continued) A.1

 The appropriate subsystem of the VENTILATION EXHAUST TREATMENT 
SYSTEM will be declared inoperable if any of the following conditions exist: 

 1. Failure of a surveillance test; 

2. Broken or non-functional component which prevents the subsystem from 
being run (e.g., both 100% fans or one 50% fan in the subsystem); or 

 3. Bypass or degradation of subsystem filtration in which effluent flow 
continues without full treatment. 

 With a subsystem of the VENTILATION EXHAUST TREATMENT SYSTEM 
inoperable, action must be taken to restore it to OPERABLE status.  The 
31 day Completion Time is a reasonable time frame to repair the inoperable 
components.

 B.1 

 If the Required Action and Completion Time of Condition A are not met, or 
gaseous waste is being discharged without treatment and in excess of the 
TRO limit, a Special Report must be prepared and submitted to the 
Commission.  The 30 day Completion Time is reasonable for preparation of 
the report.  The Special Report should include the following information: 

 1. Identification of the inoperable equipment or subsystems and the reason 
for inoperability; 

 2. Action(s) taken to restore the inoperable equipment to OPERABLE 
status; and 

 3. Summary description of action(s) taken to prevent a recurrence. 

(continued)



VENTILATION EXHAUST TREATMENT SYSTEM 
PPL Rev. 5 B 3.11.2.5 

B 3.11.2.5 VENTILATION EXHAUST TREATMENT SYSTEM 

BASES  (continued) 

SUSQUEHANNA - UNIT 2 TRM / B 3.11-23a EFFECTIVE DATE 06/18/2013 

TRS The TRSs are performed at the specified Frequency to ensure that the 
VENTILATION EXHAUST TREATMENT SYSTEM is maintained 
OPERABLE. 

 TRS  3.11.2.5.1 

 This surveillance requires that a dose projection be performed in 
accordance with the methodology and parameters in the ODCM.  The dose 
projection is performed based on the most recently available effluent data.  
If it is known prior to performing the dose projection that a treatment 
subsystem will be out of service, and if data exists which indicates how the 
lack of treatment will impact effluents, these factors will be considered when 
performing the dose projection.  The 31 day Frequency is consistent with 
Reference 3. 

 TRS  3.11.2.5.2 

 This surveillance verifies that each of the subsystems of the VENTILATION 
EXHAUST TREATMENT SYSTEM is OPERABLE by operating the system 
 10 minutes.  Operation of the subsystem for at least 10 minutes provides 

sufficient time to verify the appropriate parameters are within their normal 
operating range.  The Frequency of 92 days is appropriate considering the 
performance of monthly dose projections. 

 This TRS is modified by a Note which states that the TRS is not required to 
be performed if the appropriate subsystem has been utilized to process 
radioactive gaseous effluents during the previous 92 days.  This allowance 
is appropriate because actual processing of radioactive gaseous effluents 
demonstrates subsystem OPERABILITY. 

 TRS  3.11.2.5.3 

 This SR verifies that the required filter testing is performed in accordance 
with the Filter Testing Program.  The Filter Testing Program includes testing 
HEPA filter performance, charcoal adsorber efficiency, and the physical 
properties of the activated charcoal (general use and following specific 
operations).  Specific test frequencies and additional information are 
discussed in detail in the Filter Testing Program.  The following filters will be 
tested:   



VENTILATION EXHAUST TREATMENT SYSTEM 
PPL Rev. 5 B 3.11.2.5 

B 3.11.2.5 VENTILATION EXHAUST TREATMENT SYSTEM 

BASES  (continued) 

SUSQUEHANNA - UNIT 2 TRM / B 3.11-23b EFFECTIVE DATE 06/18/2013 

TRS TRS  3.11.2.5.3  (continued)  

 Unit 2 RB Zone 2 filtered exhaust:  2F255A, 2F255B, 2F257A, 2F257B, 
2F258A and 2F258B 

 Unit 2 RB Zone 3 filtered exhaust:  2F216A, 2F216B, 2F217A, 2F217B, 
2F218A and 2F218B 

 Unit 2 TB filtered exhaust:  2F157A, 2F157B, 2F158A and 2F158B 

REFERENCES 1. 10 CFR Part 50. 

 2. Technical Specification 5.5.1 - Offsite Dose Calculation Manual. 

 3. Technical Specification 5.5.4 - Radioactive Effluent Controls program. 



Radioactive Gaseous Effluent Monitoring Instrumentation  
Rev. 2 B 3.11.2.6 

SUSQUEHANNA - UNIT 2 TRM / B 3.11-24 EFFECTIVE DATE 08/11/2016 

B 3.11.2.6  Radioactive Gaseous Effluent Monitoring Instrumentation 

BASES 

TRO The radioactive gaseous effluent instrumentation is provided to monitor and 
control, as applicable, the releases of radioactive materials in gaseous effluents 
during actual or potential releases of gaseous effluents.  The alarm/trip 
setpoints for these instruments shall be calculated in accordance with the 
procedures in the ODCM (Reference 2) to ensure that the alarm/trip will occur 
prior to exceeding the release rate limits corresponding to dose rates above 
background to a member of the public at or beyond the site boundary to  500 
mrem/yr to the total body or to  3000 mrem/yr to the skin.  The OPERABILITY 
and use of this instrumentation is consistent with the requirements of General 
Design Criteria 60, 63, and 64 of Appendix A to 10 CFR Part 50. (References 3 
and 4) 

 OPERABILITY requires their alarm/trip setpoints set to ensure that the limits of 
Requirement 3.11.2.1 are not exceeded. The alarm/trip setpoints of these 
channels shall be determined in accordance with the methodology and 
parameters in the ODCM. 

 This section of the TRM is also part of the ODCM (Reference 2). 

 The vent effluent monitor for the Turbine Building and Standby Gas 
Treatment System (SGTS) is a wide range noble gas monitor.  The 
Effluent channel #4 for each of the Turbine and SGTS displays the 
release rate in uCi/min using the best detector in range.  Upscale and 
failure alarms originate from the Effluent channel.  There are 3 detectors 
for each wide range gas monitor, low, mid and high range.  During 
normal plant operations, the low range channel will be selected for 
Effluent channel calculation.  The mid and high range detectors are in 
standby mode.  The mid and high range detectors are activated and 
selected automatically based upon the monitored noble gas 
concentration.  During high range noble gas releases, the mid and high 
range detectors are activated and the low range noble gas detector loop 
is selected in standby mode.  Faults detected by the vent effluent monitor 
will be annunciated in the main control room overhead annunciator via 
the Effluent channel.  These loops can be considered Operable if the 
Effluent release rate channel is not alarmed. 

(continued)



Radioactive Gaseous Effluent Monitoring Instrumentation  
Rev. 2 B 3.11.2.6 

SUSQUEHANNA - UNIT 2 TRM / B 3.11-24a EFFECTIVE DATE 08/11/2016 

B 3.11.2.6  Radioactive Gaseous Effluent Monitoring Instrumentation 

BASES 

TRO
  (continued) 

The Turbine Building and SGTS vent sample flow system operates to 
support the detector selection requirements.  Normally the low range 
sample flow is operating to support the low range detector.  On 
detection of an upscale noble gas release, the mid/high range sample 
pump that is normally in standby mode is activated to draw a sample 
through the mid and high range noble gas detectors and low range 
sample flow system is in standby mode.  The mid / high range sample is 
then selected and low range sample flow is activated automatically when 
noble gas concentrations return to normal levels.  The bypass sample 
flow system is designed to make up the proper sample flow rate from the 
isokinetic nozzle array.  For the Turbine Building monitor, the bypass 
system is required to operate continuously.  For the SGTS, the bypass 
system is in standby mode until high range noble gas is sensed and the 
bypass system is automatically activated and selected as required. 
These loops can be considered Operable if the Effluent release rate 
channel is not alarmed. 

ACTIONS The Actions are defined to ensure proper corrective measures are taken in 
response to the inoperable components. 

 Low range Noble Gas channel readings from the local vent monitor may be 
used to meet the requirement for a Noble Gas grab sample and grab sample 
analysis. 

 Noble Gas release grab samples are not required to be taken when there are 
no releases via that pathway.  Effluent flow is to be determined by vent flow 
instrumentation or by a vent flow estimate every 4 hours.  Continuous sample 
collection shall be on the same basis as described in the Bases for 
TRO 3.11.2.1 

 Monitoring may be interrupted for up to 30 minutes to perform particulate 
filter/iodine cartridge changeout required by TRM Table 3.11.2-1 without 
entering the TRO ACTIONS. 

(continued) 



Radioactive Gaseous Effluent Monitoring Instrumentation  
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SUSQUEHANNA - UNIT 2 TRM / B 3.11-25 EFFECTIVE DATE 01/21/2004 

B 3.11.2.6  Radioactive Gaseous Effluent Monitoring Instrumentation 

BASES  (continued) 

TRS The TRSs are defined to be performed at the specified Frequency to ensure 
that the monitoring instrumentation is maintained OPERABLE. 

 The TRSs shall be performed in accordance with the Technical Specification 
definition for the test with the following additional requirements: 

 The CHANNEL FUNCTIONAL TEST for all noble gas activity monitors shall 
also demonstrate that control room alarm annunciation occurs if any of the 
following conditions exists: 

 1. Instrument indicates measured levels above the alarm/trip setpoint, 

 2. Circuit failure, and 

 3. Instrument indicates a downscale failure. 

 The initial CHANNEL CALIBRATION for all noble gas activity monitors shall 
be performed using one or more of the reference standards certified by the 
National Institute of Standards and Technology (NIST) or using standards 
that have been obtained from suppliers that participate in measurement 
assurance activities with NIST.  These standards shall permit calibrating the 
system over its intended range of energy and measurement range.  For 
subsequent CHANNEL CALIBRATION, sources that have been related to 
the initial calibration may be used in lieu of reference standards associated 
with the initial calibration. 

 Particulate or iodine sampling required to be in continuous service will be 
considered to remain and have been in continuous service when its service 
is interrupted for a period of time not to exceed 1 hour per sampling period.  
For particulate and iodine sampling, this is a small fraction of the normal 
minimum analysis frequency. 

REFERENCES 1. Technical Specification 5.5.4 - Radioactive Effluent Controls program. 

 2. Technical Specification 5.5.1 - Offsite Dose Calculation Manual. 

 3. 10 CFR Part 20. 

 4. 10 CFR Part 50. 

 



Total Dose 
PPL Rev. 0 B 3.11.3 

SUSQUEHANNA - UNIT 2 TRM/B 3.11-26 EFFECTIVE DATE 8/31/1998 

B 3.11.3  Total Dose 

BASES 

TRO This Requirement is provided to meet the dose limitations of 40 CFR 190 that 
have been incorporated into 10 CFR 20 by 46 CFR 18525. The Requirement 
requires the preparation and submittal of a Special Report whenever the 
calculated doses from plant radioactive effluents exceed twice the design 
objective doses of Appendix I. For sites containing up to 4 reactors, it is highly 
unlikely that the resultant dose to a MEMBER OF THE PUBLIC will exceed the 
dose limits of 40 CFR 190 if the individual reactors remain within the reporting 
requirement level. The Special Report will describe a course of action that 
should result in the limitation of the annual dose to a MEMBER OF THE 
PUBLIC to within the 40 CFR 190 limits. For the purposes of the Special 
Report, it may be assumed that the dose commitment to the MEMBER OF THE 
PUBLIC from other uranium fuel cycle sources is negligible, with the exception 
that dose contributions from other nuclear fuel cycle facilities at the same site or 
within a radius of 5 miles must be considered.  If the dose to any MEMBER OF 
THE PUBLIC is estimated to exceed the requirements of 40 CFR 190, the 
Special Report with a request for a variance (provided the release conditions 
resulting in violation of 40 CFR 190 have not already been corrected), in 
accordance with the provisions of 40 CFR 190.11 is considered to be a timely 
request and fulfills the requirements of 40 CFR 190 until NRC staff action is 
completed. An individual is not considered a MEMBER OF THE PUBLIC during 
any period in which he/she is engaged in carrying out any operation that is part 
of the nuclear fuel cycle. Reference 3 

Actions The Actions are defined to ensure proper corrective measures are taken when 
requirements are not met. 

 Calculations required by Action B.1 shall include direct radiation contributions 
from both reactor units and from outside storage tanks to determine whether the 
limits of this TRO have been exceeded. 

(continued)



Total Dose 
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SUSQUEHANNA - UNIT 2 TRM/B 3.11-27 EFFECTIVE DATE 8/31/1998 

B 3.11.3  Total Dose 

BASES (continued) 

ACTIONS
(continued) 

The Special Report to be issued per Action B.1 shall define the corrective 
action to be taken to reduce subsequent releases, to prevent recurrence of 
exceeding the above limits, and include the schedule for achieving 
conformance with the above limits. This Special Report shall include an 
analysis that estimates the radiation exposure (dose) to a MEMBER OF 
THE PUBLIC from uranium fuel cycle sources, including all effluent 
pathways and direct radiation, for the calendar year that includes the 
release(s) covered by this report.  It shall also describe levels of radiation 
and concentrations of radioactive material involved, and the cause of the 
exposure levels or concentrations.  If the estimated dose(s) exceeds the 
above limits, and if the release condition resulting in violation of 40 CFR 
Part 190 has not already been corrected, the Special Report shall include a 
request for a variance in accordance with the provisions of 40 CFR Part 
190, Submittal of the report is considered a timely request, and a variance is 
granted until staff action on the request is complete. 

TRS The TRSs are defined to be performed at the specified Frequency to ensure 
that requirements are implemented. 

 TRS 3.11.3.1 cumulative dose contributions from liquid and gaseous 
effluents shall be determined in accordance with TROs 3.11.1.2, 3.11.2.2, 
and 3.11.2.3,  The direct radiation dose is determined from the results of 
radiation monitoring with TLDs that is conducted by the SSES REMP.  The 
REMP TLDs are processed quarterly.  There is no requirement to show 
compliance with the 40CFR190 dose limits more frequently than an annual 
basis.  Demonstration of compliance with this dose limit considers the 
combined dose contributions from liquid and gaseous effluents and direct 
radiation. 

REFERENCES 1.  Technical Specification 5.5.4 - Radioactive Effluent Controls program 

 2.  Technical Specification 5.5.1 - Offsite Dose Calculation Manual 

 3.  40 CFR 190  



Monitoring Program 
PPL Rev. 5 B 3.11.4.1

SUSQUEHANNA - UNIT 2 TRM / B 3.11-28 EFFECTIVE DATE 11/30/2005 

B 3.11.4.1  Monitoring Program 

BASES 

TRO The radiological environmental monitoring program required by this 
Requirement provides representative measurements of radiation and of 
radioactive materials in those environmental exposure pathways and for those 
radionuclides that lead to the highest potential radiation exposures of 
MEMBERS OF THE PUBLIC resulting from the station operation.  This 
monitoring program thereby supplements the radiological effluent monitoring 
program by verifying that the measurable concentrations of radioactive 
materials and levels of radiation are not higher than expected on the basis of 
the effluent measurements and modeling of the environmental exposure 
pathways.  Changes to the radiological environmental monitoring program 
specified in Table 3.11.4.1-1 may be made based on expected SSES operation 
and the results of radiological environmental monitoring during SSES operation. 

 The required detection capabilities for environmental sample analyses are 
tabulated in terms of the lower limits of detection (LLDs).  The LLDs required by 
Table 3.11.4.1-3 are considered optimum for routine environmental 
measurements in industrial laboratories. It should be recognized that the LLD is 
defined as an a priori (before the fact) limit representing the capability of a 
measurement system and not as an a posteriori (after the fact) limit for a 
particular measurement. 

 Detailed discussion of the LLD, and other detection limits, can be found in 
HASL Procedures Manual, HASL-300 (revised annually); Currie, L. A., “Limits 
for Qualitative Detection and Quantitative Determination - Application to 
Radiochemistry” Anal. Chem. 40, 586-93 (1968); and Hartwell, J. K., “Detection 
Limits for Radioanalytical Counting Techniques,” Atlantic Richfield Hanford 
Company Report ARH-SA-215 (June 1975). (Reference 1)  

 This section of the TRM is also part of the ODCM (Reference 2). 

Actions The Actions are defined to ensure proper corrective measures are taken when 
requirements are not met.  Once a Condition Report is generated (per the 
applicable Action), the TRO may be exited because at that time, the Condition 
that caused the TRO is no longer out of compliance with the program.   

(continued)
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SUSQUEHANNA - UNIT 2 TRM / B 3.11-29 EFFECTIVE DATE 02/19/2015 

B 3.11.4.1  Monitoring Program 

BASES

ACTIONS 
  (continued) 

Per Action A.1, the Annual Radiological Environmental Operating Report shall 
provide a description of the reasons for not conducting the program as required 
and the plans for preventing a recurrence. 

 The Special Report submitted per Action B.1 shall identify the cause(s) for 
exceeding the limit(s) and define the corrective actions to be taken to reduce 
radioactive effluents so that the potential annual dose to a MEMBER OF THE 
PUBLIC is less than the calendar year limits of Requirements 3.11.1.2, 3.11.2.2 
and 3.11.2.3. 

 Include revised figure(s) and table for the ODCM reflecting the new locations for 
obtaining samples per Action F.1 in the next Radioactive Effluent Release 
Report.

TRS The TRSs are defined to be performed at the specified frequency to ensure that 
the requirements are implemented. Monitoring samples collected per TRS 
3.11.4.1.1 shall be from the specific locations given in the table and figure in the 
ODCM. (Reference 2) 

 The TRSs are modified by a Note to take exception to TRS 3.0.3.   

 Table 3.11.4.1-1 

 Sample Locations  Specific parameters of distance and direction sector from the 
centerline of one reactor, and additional description where pertinent, shall be 
provided for each and every sample location in this Table and in a table and 
figure(s) in the ODCM. Refer to NUREG-0133, "Preparation of Radiological 
Effluent Technical Specifications for Nuclear Power Plants," October 1978, and 
to Radiological Assessment Branch Technical Position, Revision 1, November 
1979. (Reference 3) and NUREG-1302, Offsite Dose Calculation Manual 
Guidance: “Standard Radiological Effluent Controls for Boiling Water Reactors,” 
April 1991.  (Reference 5).  Deviations are permitted from the required sampling 
schedule if specimens are unobtainable due to hazardous conditions, seasonal 
unavailability, malfunction of automatic sampling equipment and other legitimate 
reasons.  If specimens are unobtainable due to sampling equipment 
malfunction, every effort shall be made to complete corrective action prior to the 
end of the next sampling 

(continued)
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B 3.11.4.1  Monitoring Program 

BASES

TRS
  (continued) 

period.  All deviations from the sampling schedule shall be documented in the 
Annual Radiological Environmental Operating Report.  It is recognized that, at 
times, it may not be possible or practicable to continue to obtain samples of the 
media of choice at the most desired location or time. 

 In these instances suitable alternative media and locations may be chosen for 
the particular pathway in question and appropriate substitutions made within 30 
days in the radiological environmental monitoring program.  Identify the cause 
of the unavailability of samples for that pathway and identify the new location(s) 
for obtaining replacement samples in the next Radioactive Effluent Release 
Report and also include in the report a revised figure(s) and table for the ODCM 
reflecting the new location(s). 

 Direct Radiation One or more instruments, such as a pressurized ion chamber, 
for measuring and recording dose rate continuously may be used in place of, or 
in addition to, integrating dosimeters.  Film badges shall not be used as 
dosimeters for measuring direct radiation. 

 Radioiodine and Particulates - Sampling and Collection Frequency 
The charcoal cartridges used in the airborne radioiodine sampling conducted as 
part of the radiological environmental monitoring program are designed and 
tested by the manufacturer to assure a high efficiency in the capture of 
radioiodine.  Certificates from the manufacturer of the cartridges are provided 
with each batch of cartridges certifying the percent retention of the radiodine for 
stated air flows. 

 Radioiodine and Particulates - Particulate Sample; Waterborne -Surface, 
Ground, Sediment; Food Products  Gamma isotopic analysis means the 
identification and quantification of gamma-emitting radionuclides that may be 
attributable to the effluents from the facility. 

 Waterborne - Surface  The "upstream sample" shall be taken at a distance 
beyond significant influence of the discharge.  The "downstream" sample shall 
be taken within the discharge line or just downstream of the discharge line near 
the mixing zone. 

(continued)
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B 3.11.4.1  Monitoring Program 

BASES

TRS
  (continued) 

Waterborne - Drinking - Sampling and Collection Frequency  A composite 
sample is one in which the quantity (aliquot) of liquid sampled is proportional to 
the quantity of flowing liquid and in which the method of sampling employed 
results in a specimen that is representative of the liquid flow. In this program 
composite samples shall be collected at time intervals that are very short (e.g., 
hourly) relative to the compositing period (e.g., monthly) in order to assure 
obtaining a representative sample. 

 Waterborne - Ground - Samples and Sample Locations Groundwater samples 
shall be taken when this source is tapped for drinking or irrigation purposes in 
areas where the hydraulic gradient or recharge properties are suitable for 
contamination.

 Drinking Water - I-131 Analyses Calculation of the dose projected from I-131 in 
drinking water to determine if I-131 analyses of the water are required shall be 
performed for the maximum organ and age group using the methodology and 
parameters of the ODCM. 

 Food Products - Sampling and Collection Frequency If harvest occurs more 
than once a year, sampling shall be performed during each discrete harvest. If 
harvest occurs continuously, sampling shall be monthly.  Attention shall be paid 
to including samples of tuborous and root food products. 

 Table 3.11.4.1-3 

 This list does not mean that only these nuclides are to be considered.  Other 
peaks that are identifiable at 95% confidence level together with those of the 
above nuclides, shall also be analyzed and reported in the Annual Radiological 
Environmental Operating report. 

 Required detection capabilities for dosimeters used for environmental 
measurements are given in Regulatory Guide 4.13. (Reference 4) 

(continued)
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B 3.11.4.1  Monitoring Program 

BASES

TRS
  (continued) 

The LLD is defined, for purpose of these Requirements, as the smallest 
concentration of radioactive material in a sample that will yield a net count 
(above system background) that will be detected with 95% probability with 
only 5% probability of falsely concluding that a blank observation represents a 
"real" signal. 

 For a particular measurement system (which may include radiochemical 
separation): 

)exp(22.2

66.4

tYVE
sLLD b

 Where: 

 LLD is the a priori lower limit of detection as defined above (as picrocuries per 
unit mass or volume), 

 sb is the standard deviation of the background counting rate or of the 
countingrate of a blank sample as appropriate (as counts per minute), 

 E is the counting efficiency, as counts per disintegration, 

 V is the sample size, in units of mass or volume, 

 2.22 is the number of disintegrations per minute per picrocurie, 

 Y is the fractional radiochemical yield, when applicable, 

 is the radioactive decay constant for the particular radionuclide, and 

t for environmental samples is the elapsed time between sample collection 
(or end of the sample collection period) and time of counting. 

Typical values of E, V, Y, and t should be used in the calculation. 

(continued)
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B 3.11.4.1  Monitoring Program 

BASES

TRS
  (continued) 

It should be recognized that the LLD is defined as a priori (before the fact) 
limit representing the capability of a measurement system and not as an a
posteriori (after the fact) limit for a particular measurement.  Analyses shall be 
performed in such a manner that the stated LLDs will be achieved under 
routine conditions.  Occasionally background fluctuations, unavoidably small 
sample sizes, the presence of interfering nuclides, or other uncontrollable 
circumstances may render these LLDS unachievable.  In such cases, the 
contributing factors shall be identified and described in the Annual 
Radiological Environmental Operating Report. 

REFERENCES 1. HASL Procedures Manual, HASL-300 (revised annually); Curie, L.A., 
"Limits for Qualitative Detection and Quantitative Determination - 
Application to Radiochemistry" Anal. Chem. 40, 586-93 (1968); and 
Hartwell, J. K., "Detection Limits for Radioanalytical Counting 
Techniques," Atlantic Richfield Hanford Company Report ARH-SA-215 
(June 1975) Offsite Dose Calculation Manual. 

 2. Technical Specification 5.5.1 - Offsite Dose Calculation Manual 

 3. NUREG-0133, "Preparation of Radiological Effluent Technical 
Specifications for Nuclear Power Plants," October 1978, and to 
Radiological Assessment Branch Technical Position, Revision 1, 
November 1979. 

 4. Regulatory Guide 4.13 

 5. NUREG-1302, Offsite Dose Calculation Manual Guidance: “Standard 
Radiological Effluent Controls for Boiling Water Reactors,” April 1991.  
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Land Use Census 
B 3.11.4.2

B 3.11.4.2  Land Use Census 

BASES 

TRO The Land Use Census shall identify within a distance of 8 km (5 miles) the 
location in each of the 16 meteorological sectors of the nearest milk animal, the 
nearest residence and the nearest garden of greater than 50m2 (500ft2)
producing broad leaf vegetation. 

 This Requirement is provided to ensure that changes in the use of areas at and 
beyond the SITE BOUNDARY are identified and that modifications to the 
monitoring program are made if required by the results of this census. The best 
information from the door-to-door survey, aerial survey or consulting with local 
agricultural authorities or any combination of these methods shall be used. This 
census satisfies the requirements of Section IV.B.3 of Appendix I to 10 CFR 
Part 50. Restricting the census to gardens of greater than 500 square feet 
provides assurance that significant exposure pathways via leafy vegetables will 
be identified and monitored since a garden of this size is the minimum required 
to produce the quantity (26 kg/year) of leafy vegetables assumed in Regulatory 
Guide 1.109 for consumption by a child. To determine this minimum garden 
size, the following assumptions were used: 1) that 20% of the garden was used 
for growing broad leaf vegetation (i.e., similar to lettuce and cabbage), and 2) a 
vegetation yield of 2 kg/square meter. (Reference 1 and 2) 

 Broad leaf vegetation sampling of at least three different kinds of vegetation 
may be performed at the site boundary in each of two different direction sectors 
with the highest predicted D/Qs in lieu of the garden census. Specifications for 
broad leaf vegetation sampling in Table 3.11.4.1-1 item 4c shall be followed, 
including analysis of control samples. 

 This section of the TRM is also part of the ODCM (Reference 3). 

Actions The Actions are defined to ensure proper corrective measures are taken in 
when requirements are not met.

(continued)



SUSQUEHANNA - UNIT 2 TRM/B 3.11-35 EFFECTIVE DATE 8/31/1998 

Land Use Census 
B 3.11.4.2

B 3.11.4.2  Land Use Census 

BASES (continued) 

ACTIONS
(continued) 

The sampling location(s), excluding the control station location, having the 
lowest calculated dose, or dose commitment(s) (via the same exposure 
pathway) may be deleted from the monitoring program after October 31 of the 
year in which the land use census was conducted. 

TRS The TRSs are defined to be performed at the specified Frequency to ensure 
that the requirements are implemented. 

 The Land Use Census shall be conducted during the growing season at least 
once per 12 months using that information that will provide the best results, 
such as by a door-to-door survey, aerial survey, or by consulting local 
agriculture authorities.  The results of the land use census shall be included in 
the Annual Radiological Environmental Operating Report. 

REFERENCES 1. 10 CFR Part 50 

 2. Regulatory Guide 1.109, “Calculation of Annual Doses to Man from 
Routine Releases of Reactor Effluents for the Purpose of Evaluating 
Compliance with 10 CFR Part 50, Appendix I,” Revision 1, October 1977 

 3. Technical Specification 5.5.1 - Offsite Dose Calculation Manual 
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Interlaboratory Comparison Program 
B 3.11.4.3

B 3.11.4.3  Interlaboratory Comparison Program 

BASES 

TRO The Interlaboratory Comparison Program shall be accepted by the 
Commission.  The requirement for participation in an Interlaboratory 
Comparison Program is provided to ensure that independent checks on the 
precision and accuracy of the measurements of radioactive material in 
environmental sample matrices are performed as part of the quality 
assurance program for environmental monitoring in order to demonstrate that 
the results are reasonably valid for the purpose of Section IV.B.2 of 
Appendix I to 10 CFR Part 50. (Reference 1) 

 This part of the TRM is also part of the ODCM (Reference 2) 

Actions The Actions are defined to ensure proper corrective measures are taken in 
response to the detection of unacceptably large deviations (systematic 
biases) from known values for the quantities being measured. 

 The corrective actions taken to prevent a recurrence shall be reported to the 
Commission in the Annual Radiological Environmental Operating Report. 

TRS The TRSs are defined to be performed at the specified Frequency to ensure 
that the requirements are implemented. 

REFERENCES 1.  10 CFR Part 50 

 2.  Technical Specification 5.5.1 - Offsite Dose Calculation Manual 
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