




Single Nuclear Unit at the Bellefonte Site 

166 Draft Supplemental Environmental Impact Statement 

 
Figure 3-15. BLN 100-Kilometer Wilderness Area 



  Chapter 3 

 Draft Supplemental Environmental Impact Statement 167 

3.16.3.1. Environmental Consequences – Air Quality 
Alternative A 
Under the No Action Alternative, the equipment would not be replaced nor operated and 
there would be no increase in vehicular traffic; therefore these emissions would not occur. 

Alternatives B and C 
Under Alternative B, construction activities and operation of the auxiliary boilers and diesel 
generators would emit small amounts of air pollutants as addressed in the 1974 TVA FES.  
Adoption of Alternative C would likely involve more construction activities than Alternative 
B, while activities related to operations would be roughly equivalent to those under 
Alternative B.  The emissions related to either alternative would be controlled to meet 
current applicable regulatory requirements such that resulting impacts are minor.  
According to workload projections for Alternative B, an estimated peak of approximately 
3,000 personnel would be on-site during construction and approximately 850 personnel 
would be on-site once the plant is operational.  Based on these projections and Alabama 
Department of Transportation statistics for Jackson County, anticipated vehicular traffic 
would increase as much as 21 percent during peak construction and as much as 6 percent 
after the plant becomes operational.  According to workload projections for Alternative C, an 
estimated peak of approximately 2,925 personnel would be on-site during construction and 
approximately 653 personnel would be on-site once the plant is operational.  Based on 
these projections and Alabama Department of Transportation statistics for Jackson County, 
anticipated vehicular traffic would increase as much as 20 percent during peak construction 
and as much as 5 percent after the plant becomes operational.  These percentages are 
“worst case” meaning they assume that none of the added workforce is local and therefore 
not already accounted for in the current traffic statistics, and no carpooling.   

The personal vehicle emissions related to either alternative would likely be only for a few 
hours each day, during shift changes.  Gasoline and diesel emissions, in personal vehicles 
and construction vehicles and equipment, related to either alternative would be controlled to 
meet current applicable regulatory requirements such as those found in EPA 40 CFR Part 
80, which provides regulations concerning fuel and fuel additives.  Due to the intermittent 
nature of the emissions and fuel regulations, resulting impacts are minor. 

3.17. Radiological Effects of Normal Operations 
This chapter discusses the potential radiological dose exposure of the public during normal 
operations of the BLN B&W unit or the AP1000 unit. The impact of the B&W units was 
assessed in TVA’s 1974 FES, and reviewed in the AEC’s 1974 FES.  In the FES the AEC 
concluded, “No significant environmental impacts are anticipated from normal operational 
releases of radioactive materials. The estimated dose to the public within 50 miles from 
operation of the plant is about 2 man-rems/year, less than the normal fluctuations in the 
144,000 man-rems/year background dose this population would receive.” 

Although the BLN B&W unit FES and AEC’s review predated the issuance of Appendix I of 
10 CFR Part 50 (NRC 2007b), when compared to the Appendix I guidance, the BLN B&W 
unit demonstrates full compliance.  Recent calculations have confirmed the earlier 
assessments; doses to the public resulting from the discharge of radioactive effluents from 
a BLN B&W unit would be a small fraction of the NRC guidelines given in 10 CFR 50 
Appendix I. 
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The impact of the AP1000 units was assessed in the COLA ER. TVA has determined that 
the doses to the public resulting from the discharge of radioactive effluents from an AP1000 
unit would be a small fraction of the NRC guidelines given in 10 CFR 50 Appendix I. 

3.17.1. Exposure Pathways 
Evaluation of the potential impacts to the public from normal operational releases is based 
upon the probable pathways to individuals, populations, and biota near the BLN site.  The 
exposure pathways, described in NRC Regulatory Guides 1.109 and 1.111 (NRC 1977a, 
1977b), are illustrated in Figure 3-16. The critical pathways to humans for routine radiation 
releases from a facility at the BLN  site are exposure from radionuclides in the air, inhalation 
of contaminated air, drinking milk from a cow that feeds on open pasture near the site, 
eating vegetables from a garden near the site, and eating fish caught in the Tennessee 
River.  

 
Figure 3-16. Possible Pathways to Man Due to Releases of 

Radioactive Material 
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Radiation exposure pathways to biota other than members of the public were assessed to 
determine if the pathways could result in doses to biota greater than those predicted for 
humans.  This assessment used surrogate species that provide representative information 
on the various dose pathways potentially affecting broader classes of living organisms.  
Surrogates are used because important attributes are well defined and are accepted as a 
method for judging doses to biota. Surrogate biota used includes algae (surrogate for 
aquatic plants), invertebrates (surrogate for fresh water mollusks and crayfish), fish, 
muskrat, raccoon, duck, and heron. 

The exposure pathways to humans that were used in the B&W unit 1974 FES and the 
COLA ER analyses for liquid effluents remain valid and include: 

• external exposure to contaminated water by way of swimming, boating, or walking on 
the shoreline 

• ingestion of contaminated water 
• ingestion of aquatic animals exposed to contaminated water 

 
Exposure pathways considered include external doses due to noble gases, internal doses 
from particulates due to inhalation, and the ingestion of milk, meat, and vegetables 
(including grains) within a 50 mile radius area around BLN site. 

3.17.2. Exclusionary Boundary 
As defined in 10 CFR Part 100, the exclusionary boundary or exclusion area boundary 
(EAB) is the area surrounding the reactor, in which TVA has the authority to determine all 
activities including exclusion or removal of personnel and property from the area.  The 
boundary on which limits for the release of radioactive effluents are based is the site EAB is 
as shown in Figure 2-3.  The EAB follows the site property boundary on the land-bound 
side, the Tennessee River side, and the lower portion of Town Creek.  The EAB extends 
across the site property boundary to the opposite shore of Town Creek on the northwest 
side of the property.  There are no residents living in this exclusion area. No unrestricted 
areas within the site boundary area are accessible to members of the public.  The Town 
Creek portion of the EAB is controlled by the TVA.  Access within the site property 
boundary is controlled.  Areas outside the exclusion area are unrestricted areas in the 
context of 10 CFR Part 20 and open to the public.  

3.17.3. Radiation doses to Members of the Public 
This section provides an estimate of doses to the maximally exposed individual (MEI) and 
the general population during routine operations for both the liquid effluent and gaseous 
effluent pathways. 

3.17.3.1. Radiation doses due to Liquid Effluents 
The release of small amounts of radioactive liquid effluents is permitted for the new facility 
at the BLN site, as long as releases comply with the requirements specified in 10 CFR Part 
20.  The liquid effluent exposure pathways given in Subsection 3.17.1 were considered in 
the evaluation of radiation doses to the public resulting from radioactive liquid effluent 
releases.  Current analyses of potential doses to members of the public due to releases of 
radioactivity in liquid effluents are calculated using the models presented in NRC 
Regulatory Guide 1.109 (NRC 1977a).  These models are essentially those used in the 
1974 FES, and are based on the International Commission of Radiological Protection 
Publication 2 (ICRP 1959).  Changes in the model and inputs since the 1974 FES include: 
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• The calculation of doses to additional organs (kidney and lung). 
• River water use (ingestion, fishing) and recreational use data have been updated 

(see Tables 3-21 and 3-22) 
• Decay time between the source and consumption is as described in NRC 

Regulatory Guide 1.109. 
• Only those doses within a 50-mile radius of BLN are considered in the population 

dose 
• The population data are updated and projected through 2057. 

The location of public water suppliers and the estimated 2057 populations are given in 
Table 3-21 and recreational users are given in Table 3-22. 

Table 3-21. Public Water Supplies within a 50-Mile Radius 
Downstream of BLN 

Location Tennessee 
River Mile 

Estimated 2057 
Population 

Fort Payne, Alabama 387 29,412 
Scottsboro, Alabama 385.8 24,059 
Section & Dutton, Alabama 382 12,941 
Albertville, Alabama 361 58,823 
Guntersville, Alabama 357 7,647 
Arab, Alabama 356 25,294 

Table 3-22. Recreational Use of Tennessee River within 50-Mile Radius 
Downstream of BLN 

Pathway Tennessee River 
Miles Estimated 2057 usage 

Sport Fishing (Guntersville Reservoir) 391.5 - 349 73,440 visits/yr 
Shoreline Use (Guntersville Reservoir) 391.5 - 349 22,814,630 person-hr/yr 
Swimming (Guntersville Reservoir) 391.5 - 349 22,814,630 person-hr/yr 
Boating (Guntersville Reservoir) 391.5 - 349 22,814,630 person-hr/yr 

Other data used in the calculation of doses to the public such as transfer coefficients, 
consumption rates, and bioaccumulation factors are obtained from Regulatory Guide 1.109 
(NRC 1977a).  

The BLN 1&2 FSAR (TVA 1991) provided estimated liquid effluent releases based on the 
guidance given in NUREG-0017 (NRC 1976).  The estimated liquid radioactive effluent 
releases used in the updated analyses are given in Table 3-23 for the B&W unit. The liquid 
radioactive effluent releases for the AP1000 unit given in Table 3-24 were obtained from 
Table 11.2-7 of the AP1000 Design Control Document (DCD) (WEC 2008).  
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Table 3-23. BLN Annual Discharge for a 
Single B&W Unit via Liquid 
Pathway 

Nuclide 
Total 

Release 
(Ci/y) 

Nuclide 
Total 

Release 
(Ci/y) 

Br-84 2.295E-11 Sr-90 8.865E-09 
I-129 3.744E-11 Sr-91 1.294E-07 
I-131 2.737E-03 Sr-92 3.115E-09 
I-132 1.376E-05 Y-90 3.766E-09 
I-133 1.375E-03 Y-91m 5.075E-08 
I-134 5.700E-08 Y-91 4.016E-08 
I-135 2.966E-04 Zr-95 1.840E-03 
Rb-88 5.715E-11 Nb-95 2.620E-03 
Cs-134 1.743E-02 Mo-99 4.136E-05 
Cs-136 3.886E-04 Tc-99m 1.806E-05 
Cs-137 3.330E-02 Ru-103 1.840E-04 
Cs-138 1.159E-08 Ru-106 3.150E-03 
Cr-51 5.240E-07 Rh-106 5.590E-09 
Mn-54 1.310E-03 Ag-110m 5.750E-04 
Mn-56 2.451E-08 Ba-137m 5.925E-04 
Fe-59 4.513E-08 Ba-140 2.980E-07 
Co-58 5.250E-03 La-140 1.611E-07 
Co-60 1.180E-02 Ce-144 6.550E-03 
Sr-89 2.552E-07 Pr-144 1.706E-08 
H-3 675.5   

Source: BLN 1&2 FSAR, Table 11.2.3-1 
 

Table 3-24. BLN Annual Discharge for a Single 
AP1000 Unit via Liquid Pathway 

Nuclide Total Releases 
(Ci/y) Nuclide Total Releases 

(Ci/y) 
Na-24 1.630E-03 Rh-106 7.352E-02 
Cr-51 1.850E-03 Ag-110m 1.050E-03 
Mn-54 1.300E-03 Ag-110 1.400E-04 
Fe-55 1.000E-03 Te-129m 1.200E-04 
Fe-59 2.000E-04 Te-129 1.500E-04 
Co-58 3.360E-03 Te-131m 9.000E-05 
Co-60 4.400E-04 Te-131 3.000E-05 
Zn-65 4.100E-04 I-131 1.413E-02 
W-187 1.300E-04 Te-132 2.400E-04 
Np-239 2.400E-04 I-132 1.640E-03 
Br-84 2.000E-05 I-133 6.700E-03 
Rb-88 2.700E-04 I-134 8.100E-04 
Sr-89 1.000E-04 Cs-134 9.930E-03 
Sr-90 1.000E-05 I-135 4.970E-03 
Sr-91 2.000E-05 Cs-136 6.300E-04 
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Nuclide Total Releases 
(Ci/y) Nuclide Total Releases 

(Ci/y) 
Y-91m 1.000E-05 Cs-137 1.332E-02
Y-93 9.000E-05 Ba-137m 1.245E-02
Zr-95 2.300E-04 Ba-140 5.520E-03
Nb-95 2.100E-04 La-140 7.430E-03
Mo-99 5.700E-04 Ce-141 9.000E-05
Tc-99m 5.500E-04 Ce-143 1.900E-04
Ru-103 4.930E-03 Pr-143 1.300E-04 
Rh-103m 1.830E-03 Ce-144 3.160E-03 
Ru-106 7.352E-02 Pr-144 3.160E-03 
H-3 1010   

Source: AP1000 DCD Table 11.2-7  

The LADTAP II computer program, as described in NUREG/CR-4013 (NRC 1986), was 
used to calculate the liquid pathway doses. The LADTAP II computer program implements 
the radiological exposure models described in Regulatory Guide 1.109 (NRC 1977a) for 
radioactivity releases in liquid effluent. 

The resulting calculated doses to an individual due to liquid effluents for the BLN B&W unit 
are given in Table 3-25, and for the AP1000 unit in Table 3-26.  The dose guidelines given 
by the NRC in 10 CFR Part 50, Appendix I, for any individual are 3 millirem (mrem) or less 
to the total body and 10 mrem or less to any organ, and are designed to assure that doses 
due to releases of radioactive material from nuclear power reactors to unrestricted areas 
are kept as low as practicable during normal conditions. The average annual radiation 
exposure from natural sources to an individual in the United States is about 300 mrem.  So, 
the Appendix I total body dose limit is about 1/100 of the normal background radiation. 

Also shown in Tables 3-25 and 3-26 are the calculated doses to the total population due to 
liquid effluents for the BLN B&W and AP1000 units. 

Table 3-25. BLN Doses From Liquid Effluents for B&W Unit per Year 

 Annual Dose 
Total Body 

Maximum 
Organ (Liver) 

Maximum 
Thyroid Dose 

TEDE 
Dose Dose Limita 

Maximum 
Individual Dose 

(mrem/yr) 
0.27b 0.37c 0.021d 0.21 Total Body: 3  

Any organ: 10 

Population 
Dose 

(person-rem) 
1.55 1.96 0.85 1.58 Not Applicable 

Notes: 
a. 10 CFR Part 50, Appendix I 
b. an adult was found to receive the maximum individual total body dose 
c. a teenager was found to receive the maximum individual organ dose 
d. a child was found to receive the maximum individual thyroid dose 
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Table 3-26. BLN Doses From Liquid Effluents for AP1000 Unit per Year 
 Annual 

Dose Total 
Body 

Maximum 
Organ (Liver)

Maximum 
Thyroid Dose 

TEDE 
Dose Dose Limita 

Maximum 
Individual Dose 

(mrem/yr) 
0.21b 0.27c 0.05d 0.21 Total Body: 3  

Any organ: 10 

Population Dose 
(person-rem) 1.60 1.90 1.41 1.64 Not Applicable 

Notes: 
a. 10 CFR Part 50, Appendix I 
b. an adult was found to receive the maximum individual total body dose 
c. a teenager was found to receive the maximum individual organ dose 
d. a child was found to receive the maximum individual thyroid dose 

Doses to terrestrial vertebrates (other than man) from the consumption of aquatic plants, 
and doses to aquatic plants, aquatic invertebrates, and fish due to radioactivity in liquid 
effluents for either the B&W unit or the AP1000 unit would be small because doses to these 
organisms are less than or equal to the doses to humans.  The International Council on 
Radiation Protection states that “...if man is adequately protected then other living things 
are also likely to be sufficiently protected” and uses human protection to infer environmental 
protection from the effects of ionizing radiation. 

Four conclusions can be drawn from the results in Table 3-25 and 3-26: 

• Each unit would meet the dose guidelines given in 10 CFR Part 50, Appendix. I 
• The dose estimates to the public are a small fraction of the Appendix I guidelines, and 

the analyses of the radiological impact to humans from liquid releases in the TVA FES 
and ER continue to be valid. 

• The collective population doses are low. 
• The impact to members of the public resulting from normal liquid effluent releases 

would be minor. 

3.17.3.2. Radiation Doses due to Gaseous Effluents 
Gaseous effluents refer to the release of small quantities of gaseous aerosols and 
particulates associated with the normal operation of the B&W or AP1000 units. Gaseous 
effluents are normally released through the plant vent or the turbine building vent. The plant 
vent provides the release path for containment venting releases, auxiliary building 
ventilation releases, annex building releases, radwaste building releases, and gaseous 
radwaste system discharge. The turbine building vents provide the release path for the 
condenser air removal system, gland seal condenser exhaust and the turbine building 
ventilation releases.  

The current analysis of potential doses to members of the public due to releases of 
radioactivity in gaseous effluents was performed using the GASPAR II (NRC 1987) 
computer program used by the staff of the U.S. Nuclear Regulatory Commission to perform 
environmental dose analyses for releases of radioactive effluents from nuclear power plants 
into the atmosphere.  
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NRC guidance for determining the doses for releases of radioactive effluents from nuclear 
power plants into the atmosphere is 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” (NRC 1977a).  The gaseous 
effluent releases used in the BLN B&W unit analysis are those for the annual average 
release of airborne radionuclides found in Table 11.3.3-1 of the BLN Units 1&2 FSAR. The 
gaseous effluent releases used in the AP1000 unit analysis are those for the annual 
average release of airborne radionuclides found in Table 11.3-3 of the BLN COLA FSAR.  

The purpose of this SEIS section is to revise the inputs and methodology used in the AEC’s 
1974 FES to use current values representing recent meteorological, population, and 
agricultural data.  The methodology used in the FES is also revised to be consistent with 
the current regulatory guidance. Furthermore, this section also provides the gaseous 
effluent doses for the AP1000 unit.  For this SEIS, identical methodologies, in compliance 
with NRC Regulatory Guide 1.109, were used for both the B&W unit and the AP1000 unit. 
The calculated doses provide information for determining compliance with Appendix I of 10 
CFR Part 50 (NRC 2007) and 10 CFR §20.1301 (NRC 2002).  When the calculated doses 
are compared to the 10 CFR Part 50, Appendix I and 10 CFR §20.1301 allowable dose 
values, the B&W unit and AP1000 unit demonstrate full compliance. 

10 CFR Part 50, Appendix I, defines design objective limits for radioactive material in 
gaseous effluents for both the B&W unit and the AP1000 unit. Meeting the limits presented 
in 10 CFR Part 50 Appendix I also meets the “As Low As Reasonably Achievable” criterion 
for radioactive material in gaseous effluents. A tabulation of the resulting calculated 
gaseous doses to individuals for the B&W unit and the dose limits presented in 10 CFR Part 
50, Appendix I, is given in Table 3-27.  A tabulation of the resulting calculated gaseous 
doses to individuals for the AP1000 unit and the dose limits presented in 10 CFR Part 50, 
Appendix I, is given in Table 3-28. Based on these results, normal operation of a single unit 
at BLN under either Alternate B or Alternate C would present minimal risk to the health and 
safety of the public. 

Table 3-27. BLN Maximum Individual Doses from Gaseous Effluent 
for the B&W unit Compared to the 10 CFR Part 50 
Appendix I Limits 

Description Limit Calculated Values 
Noble Gases1

   
 Gamma Dose (mrad) 10 0.88 
 Beta Dose (mrad) 20 2.40 
 Total Body Dose (mrem) 5 0.53 
 Skin Dose (mrem) 15 1.49 
Radioiodines and Particulates   
 Total Body Dose (mrem) - 0.57 
 Max to Any Organ2 (mrem) 15 4.38 

Notes: 
1. Doses due to noble gases in the released plume are calculated at the location 

of maximum dose at or beyond the site boundary (location of highest dispersion 
and ground deposition values). This location is 1.77 miles south of the plant for 
the mixed-mode station vent release and 0.56 miles west-southwest of the plant 
for the ground-level turbine building vent release. 

2. The maximum dose to any organ is the dose to the thyroid of a child. This dose 
is calculated from the most conservative receptor locations. 
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Table 3-28. BLN Maximum Individual Doses from Gaseous 
Effluent for the AP1000 unit Compared to the 10 
CFR Part 50 Appendix I Limits 

Description Limit Calculated 
Values 

Noble Gases1   
 Gamma Dose (mrad) 10 0.27 
 Beta Dose (mrad) 20 1.39 
 Total Body Dose (mrem) 5 0.16 
 Skin Dose (mrem) 15 0.96 
Radioiodines and Particulates   
 Total Body Dose (mrem) - 0.40 
 Max to Any Organ2 (mrem) 15 9.11 

Notes: 
1. Doses due to noble gases in the released plume are calculated at the location 

of maximum dose at or beyond the site boundary (location of highest dispersion 
and ground deposition values). This location is 1.74 miles south of the plant. 

2. The maximum dose to any organ is the dose to the thyroid of an infant. This 
dose is calculated for the most conservative receptor location. 

Dose limits for individual members of the public are given in 10 CFR §20.1301 which states 
that each licensee shall conduct operations so that the total effective dose equivalent 
(TEDE) to individual members of the public from the licensed operation does not exceed 
100 mrem in a year. The maximum individual dose from the B&W unit due to routine 
gaseous effluents was calculated to be 1.25 mrem TEDE. The maximum individual dose 
from the AP1000 unit due to routine gaseous effluents was calculated to be 0.75 mrem 
TEDE. These calculated doses are well within the limits provided by 10 CFR §20.1301 and 
it is therefore concluded that the normal operation of a single nuclear unit at BLN would 
present minimal risk to the health and safety of the public.  

Additional dose limits are also provided in 40 CFR Part 190 which specifies environmental 
radiation protection standards for nuclear power operations. Table 3-29 summarizes the 
doses to the maximally exposed individual for the total body, thyroid, and bone (the worst-
case organ) for the B&W unit along with the 40 CFR Part 190 limits and Table 3-30 
summarizes the doses to the maximally exposed individual for the total body, thyroid, and 
bone for the AP1000 unit along with the 40 CFR Part 190 limits. Based on comparison to 
the 40 CFR Part 190 limits, it is concluded that normal operation of either Alternative B or 
Alternative C would present minimal risk to the health and safety of the public. 

Table 3-29. Collective Gaseous Doses for the BLN B&W Unit Compared to 
40 CFR Part 190 Limits 

Description Limit Calculated Values 
Total Body Dose Equivalent (mrem) 25 1.1 
Thyroid Dose (mrem) 75 4.9 
Max to Any Other Organ1 (mrem) 25 2.93 

Note: 
1. The maximum dose to any organ other than the thyroid is the dose to the bone of a child. 
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Table 3-30. Collective Gaseous Doses for the AP1000 Unit Compared to 40 
CFR Part 190 Limits 

Description Limit Calculated Values 
Total Body Dose Equivalent (mrem) 25 0.56 
Thyroid Dose (mrem) 75 9.25 
Max to Any Other Organ1 (mrem) 25 2.18 

Note: 
1. The maximum dose to any organ other than the thyroid is the dose to the bone of a child. 

The individual dose due to normal liquid and gaseous effluent releases from a plant at the 
BLN site was found to be insignificant. The doses were well below the regulatory guidelines 
in Appendix I of 10 CFR Part 50 and the regulatory standards of 10 CFR Part 20. In 
addition, the potential doses to the public due to the release of liquid and gaseous effluents 
meet the requirements of 10 CFR §20.1302 and 10 CFR §50.34a. The impact to the public 
due to operation of a single nuclear unit at the BLN site is considered to be minor. 

3.17.3.3. Population Dose 
Population dose calculations determine the cumulative dose to the population within 50 
miles of the site for ALARA (As Low As Reasonably Achievable) considerations. The 
estimated radiological impact from the normal gaseous releases from the BLN B&W and 
AP1000 units using a 50-mile regional population projection for the year 2027 of 1,565,771 
is presented in Table 3-31.  

Table 3-31. Population Dose Summary for the 
BLN B&W and AP1000 Units 

Organ B&W Unit Dose 
(person-rem) 

AP1000 Unit Dose 
(person-rem) 

Total Body 5.92 3.00 
GI-Tract 5.92 3.00 
Bone 11.1 8.03 
Liver 5.93 3.01 
Kidney 5.93 3.00 
Thyroid 7.26 6.30 
Lung 6.22 3.27 
Skin 16.8 14.1 
TEDE 6.14 3.19 

For perspective, the total body dose from normal background radiation to individuals within 
the United States ranges from approximately 100 mrem to 300 mrem per year. The annual 
total body dose due to normal background for a population of 1,565,771 persons expected 
to live within a 50-mile radius of the BLN site in the year 2027 is calculated to be 
approximately 156,578 man-rem, assuming 100 mrem/year/individual. By comparison, the 
same general population, would receive a total body dose of less than 7 man-rem from 
gaseous effluents released from either a B&W or an AP1000 unit.  

Based on these results, normal operation of a single nuclear unit at the BLN site would 
present minimal risk to the health and safety of the public. The annual doses to the public 
from either Alternative B or Alternative C would be well within all regulatory limits, and there 
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would be no observable health impacts on the public from construction and operation of a 
nuclear unit at the BLN site. Therefore, the radiation doses and resultant health impacts 
resulting from operation of the proposed plant at the BLN site are expected to be minor. 

3.17.3.4. Radiological Impact on Biota Other Than Man 
Radiation exposure pathways to biota other than man (i.e., animals) are examined to 
determine if the pathways could result in doses to biota greater than those predicted for 
man.  This assessment uses surrogate species that provide representative information on 
the various dose pathways potentially affecting broader classes of living organisms.  
Surrogates are used since important attributes are well defined and are accepted as a 
method for judging doses to biota.  Surrogate biota used for gaseous effluent exposure 
includes muskrat, raccoon, fish, duck, and heron. 

Liquid radioactive effluents from BLN are mixed with cooling tower blowdown and 
subsequently discharged into the Tennessee River.  Other non-radioactive discharges may 
be combined with the cooling tower blowdown, but they are small in comparison and are 
ignored as a source of dilution.  The LADTAP II (NRC 1986) computer program was used to 
calculate the liquid pathway doses.  Release of radioactive materials in liquid effluents 
results in minimal radiological exposure to biota. Impacts on aquatic life from radiological 
releases are minor. 

Doses from gaseous effluents contribute to terrestrial total body doses. External doses 
occur due to immersion in a plume of noble gases and deposition of radionuclides on the 
ground. The inhalation of radionuclides followed by the subsequent transfer from the lung to 
the rest of the body contributes to the internal total body doses. 

Immersion and ground deposition doses are largely independent of organism size and the 
total body doses calculated for man can be applied. The external ground doses calculated 
using the GASPAR II computer code are increased to account for the closer proximity to 
ground of terrestrial biota. The inhalation pathway doses for biota are the internal total body 
doses calculated by the GASPAR II code for infants since breathing rate and body size are 
more similar to biota. The total body inhalation dose (rather than organ specific doses) is 
used since the biota doses are assessed on a total body basis. 

The calculation of biota doses due to gaseous effluent releases are based on the locations 
of the highest atmospheric dispersion (χ/Q) values at the exclusion area boundary for both 
release types.  The total body doses to biota for the B&W and AP1000 units’ total liquid and 
gaseous effluent releases are given in Table 3-32.  These doses presented below 
incorporate biota doses due to routine liquid effluents from the B&W unit and AP1000 unit 
respectively for comparison with the limits set forth in 40 CFR Part 190 as indicated by 
NUREG-1555, Section 5.4.4 (NRC 1999).  
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Table 3-32. Total Doses (Liquid and Gaseous) to Biota for Single 
Nuclear Unit as Compared to the Regulatory Limit 

Biota 
B&W unit 

Total Dose 
(mrem) 

AP1000 unit 
Total Dose 

(mrem) 

40 CFR 
Part 190 

Limit 
(mrem) 

Muskrat 5.49 4.10 50 
Raccoon 2.76 1.87 50 
Fish 2.15 2.15 50 
Heron (Little Blue Heron) 25.45 17.70 50 
Duck (Mallard) 5.43 3.82 50 

Use of exposure guidelines, such as 40 CFR Part 190, which apply to members of the 
public in unrestricted areas, is considered very conservative when evaluating calculated 
doses to biota. The calculated biota doses are well below those specified in 40 CFR Part 
190 and are well below any dose expected to have any noticeable acute effects. Based on 
the postulated biota doses presented above, the impact due to operation of a single nuclear 
unit at the BLN site is considered to be minor. 

3.17.4. Radiological Monitoring 
The Radiological Environmental Monitoring Program (REMP) will be conducted to provide 
the preoperational and operational monitoring of either BLN alternative.  Preoperational 
monitoring will be conducted for at least two years prior to the start of operations.  The BLN 
REMP will be designed to provide the monitoring necessary to document compliance with 
10 CFR §20.1302, “Compliance with Dose Limits for the Individual Members of the Public”, 
and to meet the requirements established by NRC Regulatory Guide 4.1, “Radiological 
Environmental Monitoring for Nuclear Power Plants”.   The REMP is designed to monitor 
the pathways between the plant and the general public in the immediate vicinity of the plant.  
Sampling locations, sample types, collection frequency, and sample analyses are chosen 
so that the potential for detection of radioactivity in the environment will be maximized.  The 
BLN REMP will be designed based on the guidance provided in NUREG-1301, “Offsite 
Dose Calculation Manual Guidance: Standard Radiological Effluent Controls for 
Pressurized Water Reactors”.   Quality assurance and quality control procedures and 
processes will be implemented in accordance with NRC Regulatory Guide 4.15, “Quality 
Assurance for Radiological Monitoring Programs (Normal Operations) -- Effluent Steams 
and the Environment”.  

3.17.4.1. Radiological Environmental Monitoring Program for Alternative B or C 
An operating nuclear plant may release radioactivity into the environment as either gaseous 
or liquid effluents.  Exposure pathways to the public from plant effluents consist of direct 
radiation, airborne, waterborne, and ingestion. The types of samples collected in BLN 
REMP are designed to monitor these pathways.  The REMP for either Action Alternative B 
or C would include the following: 

1. Direct Radiation Monitoring 
Monitoring of direct radiation will be performed utilizing a network of environmental 
dosimeters.  Two or more dosimeters will be placed at monitoring locations near the site 
boundary in each of the sixteen meteorological sectors.  A second outer ring of dosimeters 
will be located in each sector at the 4- to 5-mile range from the site.  Environmental 
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dosimeter monitoring stations will be placed at a minimum of 8 other special interest 
locations including at least two control stations. 

2. Airborne Pathway Monitoring 
Sampling for air particulates and radioiodine will be performed at four locations, in different 
sectors, near the site boundary, at four locations near area population centers, and two 
control locations greater than 10 miles from the site and in the least prevalent wind 
direction.  The airborne pathway monitoring will be performed with continuous operating air 
samplers. 

3. Waterborne Pathway Monitoring 
Surface water sampling will be performed at a control location upstream of the plant and at 
one location downstream of the plant discharge beyond but near the mixing zone.  The 
sampling of surface water will be performed by automatic sequential type samplers with 
composite samples analyzed monthly. 

Drinking water sampling will be performed at the first potable water supply downstream 
from the plant using water from the Tennessee River.  The sampling method and collection 
frequency utilized for surface water sampling will also be applied to this first downstream 
drinking water location.  The upstream surface water control location will also serve as the 
control location for drinking water monitoring.  Monthly grab samples will be collected from 
at least two additional water supply systems downstream of the plant. 

Ground water sampling will be conducted at one location on site down gradient from the 
plant and at a control location up gradient from plant.  If site ground water hydrology data 
indicates that leaks or spills at the site might impact off site ground water, sampling of 
private wells will be added to the REMP. 

Samples of shoreline sediment will be collected from the first downstream shoreline 
recreational use area and from a control location upstream of the plant. 

4. Ingestion Pathway 
Monitoring for the ingestion pathway will include milk sampling, sampling of fish from the 
Tennessee River, and sampling of vegetables from local gardens identified in the land use 
survey.  Samples of milk produced for human consumption will be collected in each of three 
areas within the 5-mile radius of plant identified by the land use survey to have the highest 
potential doses and from at least one control location at 10 to 20 miles from the site in the 
least prevalent wind direction.   Sampling of pasture vegetation will be performed at milk 
producing locations when milk sampling cannot be performed. 

Fish sampling will be performed on the plant discharge reservoir, Guntersville Reservoir, 
and on Nickajack Reservoir as a control location.  Sampling will consist of one sample of 
commercially important species and one sample of recreationally important species. 

Sampling of the principal garden vegetables grown in the area will be performed at private 
gardens identified by the annual land use survey.  Sampling will be performed once during 
the normal growing season.  

3.17.4.2. Land Use Survey 
A land use survey will be conducted annually.  The purpose of the survey is to identify 
changes in land use within 5-mile radius of the plant that would require modifications to the 
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REMP or the Offsite Dose Calculation Manual.  The survey will identify the nearest resident, 
nearest animal milked for human consumption, and nearest garden of greater than 500 
square feet with broadleaf vegetation in each of the sixteen meteorological sectors.  The 
results of the annual land use survey will be documented in the Annual Radiological 
Environmental Operating Report (AREOR). 

3.17.4.3. Interlaboratory Comparison Program 
The laboratory performing the analyses of the BLN REMP samples will participate in a 
Interlaboratory Comparison Program providing radiological environmental cross checks 
representative of the types of samples and analyses in BLN REMP.  The results of the 
analysis of the comparison program cross checks will be included in the AREOR.   

3.18. Uranium Fuel Use Effects 
3.18.1. Radioactive Waste 
Radioactive waste (radwaste) sources, treatment systems and potential for effects of 
operating a B&W plant were described in the TVA’s 1974 FES and updated in the 
commercial light water reactor (CLWR) FEIS (DOE 1999). Section 2.4 of the FES states 
that “TVA’s policy is to keep the discharge of all wastes from its facilities, including nuclear 
plants, at the lowest practicable level by using the best and highest degree of waste 
treatment available under existing technology within reasonable economic limits.”  While 
this is still true, current practices for managing radioactive waste have evolved since the 
B&W Units were designed.  Section 5.2.3.11 of the CLWR FEIS briefly updated TVA’s 
radwaste management practices and potential effects for the BLN B&W Unit based on 
operating experience at Sequoyah and Watts Bar Nuclear Plants. 

The management and effects of radwaste from operation of two B&W units is discussed in 
Chapter 11 of the BLN Units 1&2 FSAR.  The management and effects of radwaste from 
operation of two AP1000 units is discussed in Sections 5.5.2 and 5.7.1 of the BLN COLA 
ER and in Chapter 11 of the BLN COLA FSAR.  Although quantities of radwaste produced 
by plant operation may differ between the two technologies, and for single unit operation, 
the method of handling the waste would be consistent with TVA’s current practices at its 
operating plants. 

The following information updates and compares the potential for environmental effects 
from plant operations regarding radwaste for action alternatives B and C.  Because there 
has never been an operating nuclear plant on the BLN site, there would be no effect on the 
environment from radwaste under the no action Alternative A.  Additionally, for the action 
alternatives, no radwaste would be generated during construction activities. 

3.18.1.1. Liquid Radioactive Waste Treatment Systems 
For the BLN B&W Unit, the Liquid Waste Disposal System is designed to collect, store, 
process, and dispose of liquid radwaste in such a manner as to keep the exposure to plant 
personnel and the releases of radioactive materials to the environment as low as is 
reasonably achievable (ALARA).  The liquid radwaste includes tritiated waste, nontritiated 
waste, chemical waste, and detergent waste.  All of the liquid radwaste would be generated 
as a result of normal operation and anticipated operational occurrences.  Figures 3-17 and 
3-18 from the TVA 1974 FES show proposed sketches of the Liquid Waste Disposal 
System for tritiated and nontritiated liquid. 
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Figure 3-17. Tritiated Liquid Waste Treatment System 
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Figure 3-18. Nontritiated Liquid Waste Disposal System 
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The system would be designed and operated to demonstrate continued compliance with 
requirements to maintain environmental releases of radioactive materials in liquid effluents 
as low as is reasonably achievable in accordance with the requirements of 10 CFR 
§20.1302, 10 CFR §50.34a, 40 CFR Part 190, and Appendix I to 10 CFR Part 50.  This 
conclusion is consistent with the conclusion of the TVA 1974 FES which states that “the 
liquid waste disposal system, as it is now being designed, will reduce liquid emissions to a 
level which is as low as practicable.” 

For the BLN AP1000 Unit, the liquid radioactive waste management systems include the 
systems that may be used to process and dispose of liquids containing radioactive material.  
The liquid radwaste system would be designed to control, collect, process, handle, store, 
and dispose of liquid radioactive waste generated as the result of normal operation, 
including anticipated operational occurrences.  The liquid radwaste system would provide 
holdup capacity as well as permanently installed processing capacity of 75 gpm through the 
ion exchange/filtration train. This would be an adequate capacity to meet the anticipated 
processing requirements of the plant.  The projected flows of various liquid waste streams 
to the liquid radwaste system under normal conditions are identified in the BLN COLA 
FSAR Table 11.2-1.  The site-specific impact is further evaluated in the BLN COLA ER.  
The liquid radwaste system design accommodates equipment malfunctions without 
affecting the capability of the system to handle both anticipated liquid waste flows and 
possible surge load due to excessive leakage.  Figure 3-19 (TVA 2009a) shows a proposed 
drawing of the AP1000 Liquid Radwaste System.  

The Liquid Radioactive Waste Treatment system for the BLN AP1000 unit would be 
designed and operated to demonstrate continued compliance with requirements to maintain 
environmental releases of radioactive materials in liquid effluents as low as is reasonably 
achievable in accordance with requirements of 10 CFR §20.1302, 40 CFR Part 190, 10 
CFR §50.34a, and Appendix I to 10 CFR Part 50.  As discussed in Section 3.17, the impact 
to members of the public resulting from normal liquid effluent releases would be minor. 



 

 

 

Figure 3-19. Liquid Radwaste System 
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3.18.1.2. Gaseous Radioactive Waste Treatment Systems 
During reactor operation, radioactive isotopes of xenon, krypton, and iodine are created as 
fission products. A portion of these radionuclides could be released to the reactor coolant 
because of a small number of fuel cladding defects.  Potential leakage of reactor coolant 
could result in a release of the radioactive gases to the containment atmosphere.  Airborne 
releases can be limited both by restricting reactor coolant leakage and by limiting the 
concentrations of radioactive noble gases and iodine in the reactor coolant system. 

For the BLN B&W Unit, the Gaseous Waste Disposal System would be designed to collect 
the radioactive gases, compress the gases into holdup tanks for decay, sample the gases 
prior to discharge, and monitor the gases during the discharge period.  In addition to the 
gaseous waste disposal system, various gaseous system leaks would be vented to various 
building ventilation systems.  These releases would be processed and released through a 
monitored location at either the plant vent or the turbine building vent. 

The Gaseous Waste Disposal System for the BLN B&W unit would be designed and 
operated to demonstrate continued compliance with requirements to maintain 
environmental releases of radioactive materials in gaseous effluents as low as is 
reasonably achievable in accordance with the requirements of 10 CFR §20.1302, 40 CFR 
Part 190, 10 CFR §50.34a, and Appendix I to 10 CFR Part 50.  This conclusion is 
consistent with the conclusion of the TVA 1974 FES which states that “the gaseous waste 
disposal system, as it is now being designed, will reduce gaseous emissions to a level 
which is as low as practicable.” 

For the BLN AP1000 unit, the Gaseous Radwaste System would be designed to collect 
gaseous wastes that are radioactive or hydrogen bearing along with processing and 
discharging the waste gas, keeping off-site releases of radioactivity within acceptable limits. 

In addition to the Gaseous Radwaste System release pathway, release of radioactive 
material to the environment would occur through the various building ventilation systems.  
The estimated annual release includes contributions from the major building ventilation 
pathways. The Gaseous Radwaste System would be designed to receive hydrogen bearing 
and radioactive gases generated during normal plant operation.  The radioactive gas 
flowing into the Gaseous Radwaste System enters as trace contamination in a stream of 
hydrogen and nitrogen. 

The Gaseous Radwaste System for the BLN AP1000 unit would be designed and operated 
to demonstrate continued compliance with requirements to maintain environmental releases 
of radioactive materials in gaseous effluents as low as is reasonably achievable in 
accordance with the requirements of 10 CFR §20.1302, 40 CFR Part 190, 10 CFR §50.34a, 
and Appendix I to 10 CFR Part 50.  As discussed in Section 3.17, the impact to members of 
the public resulting from normal gaseous effluent releases would be minor. 

3.18.1.3. Solid Radioactive Wastes 
Two additional types of radwaste which could be generated at BLN under both Alternative B 
and C are dry active waste (DAW) and Wet Active Waste (WAW).  A solid radwaste 
disposal system would process and package the dry and wet solid radioactive waste 
produced through power generation for onsite packaging, storage, off site shipment and 
disposal.  The solid radioactive handling information presented below is based on TVA 
operating experience with handling solid radioactive waste. 
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The DAW consists of compactable and non-compactable material.  Compactable material 
includes paper, rags, plastic, mop heads, discarded clothing, and rubber boots.  Non-
compactable wastes include tools, pumps, motors, valves, piping, and other large 
radioactive components.  DAW would be collected onsite and packaged in appropriate 
containers to meet processor and/or burial site acceptance criteria.  DAW would be placed 
into a strong, tight container for shipment to an offsite processor, or compacted into 55- 
gallon drums by a radwaste compactor.  

The wet active wastes (WAW) consist of spent resins and filters.  Spent resins would be 
generated primarily from the makeup and purification, liquid waste processing, and 
condensate systems.  The makeup and purification resins would be sluiced to the spent 
resin storage tank for radiological decay and then sluiced into high integrity containers 
(HICs). Liquid waste processing resins would be sluiced directly from the demineralizer into 
HICs.  Resins would be de-watered prior to shipment for offsite processing or direct 
disposal 

Tank and sump sludge would be generated during the cleaning of various tanks and sumps 
located in the Auxiliary and Reactor Buildings.  The sludge would be transferred into 
suitable containers and de-watered. Sludge would be processed into a form suitable for 
disposal by offsite waste processors utilizing their Process Control Program (PCP) and 
applicable procedures.  The waste processor’s procedures and PCP will be approved by 
BLN prior to the solidification of waste. 

Solidification would be performed offsite at the waste processor facilities .  Spent filters 
would be removed from service and stored to allow radioactive decay.  Filters would be 
loaded for shipment into appropriate containers (e.g., HICs or 55-gallon drums). 

Contaminated oil could be generated during pump oil changes and sump cleaning.  This oil 
would be collected and sent to an offsite processor for disposition. 

Throughout the packaging and shipping operations, radiation exposure to personnel would 
be minimized by the use of various ALARA techniques, as appropriate, including: 

a. Administrative controls 
b. A shielded cask in the truck loading area. 
c. A shielded drum storage area. 
d. Use of shielded carts for transporting plant filters 

Waste containers would be surveyed for radiological conditions and stored in designated 
storage areas. 

Radwaste is classified as either A, B, or C, with Class A being the least hazardous and 
Class C being the most hazardous. Class A includes both DAW and WAW. Classes B and 
C are normally WAW.  For both the B&W and the AP1000 unit, the majority of low level 
radioactive waste (LLRW) generated would be Class A waste.  Class B and C wastes 
would constitute a low percent by volume of the total LLRW.  The estimated annual 
volumes of solid radioactive waste generated for the B&W unit and the AP1000 unit are 
given in Table 3-33 and Table 3-34, respectively.  For the B&W unit, the proposed amount 
of radwaste generated is taken from Table 11.4.1-1 of the BLN Units 1&2 FSAR. The 
amount of radwaste generated for one B&W unit shown below is approximately half of that 
reported in the Unit 1&2 FSAR.   
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Table 3-33. Estimated Volumes of Solid Radwaste For a Single BLN B&W Unit  

Source 
Volume 

(before solidification
ft3/year 

Spent resin (1.0 ft3 water/ft3 resin) 425 
Waste evaporator bottoms 480 
Miscellaneous solids - filter cartridges, paper, glassware, rage, 
equipment (compacted) 175 

Spent HEPA and charcoal filters 1,050 
Total 2,130 
Secondary system - auxiliary evaporator, condensate polishing 
demineralizer regeneration solution, evaporator bottoms (40% solids) 6,000 

Source: Table 11.4.1-1, BLN Units 1&2 FSAR (date?) 

For the AP1000 unit, the proposed about of radwaste generated is taken from Table 11.4-1 
of the AP1000 DCD (WEC 2008), and is presented in Table 3-34. 

Table 3-34. Expected Volumes of Solid Radwaste For a Single AP1000 Unit 

Source 
Expected 

Generation 
(feet3/year) 

Expected 
Shipped Solid 

(feet3/year) 

Maximum 
Generation 
(feet3/year) 

Maximum 
Shipped Solid 

(feet3/year) 
Wet Wastes     
Primary Resins (includes spent 
resins and wet activated carbon) 400(2) 510 1700(4) 2160 

Chemical 350 20 700 40 
Mixed Liquid 15 17 30 34 
Condensate Polishing Resin(1) 0 0 206(5) 259 
Steam Generator Blowdown(1)(6) 
Material (Resin and Membrane) 0 0 540(5) 680 

Wet Waste Subtotals 765 547 3176 3173 
Dry Wastes     
Compactable Dry Waste 4750 1010 7260 1550 
Non-Compactable Solid Waste 234 373 567 910 

Source 
Expected 

Generation 
(feet3/year) 

Expected 
Shipped Solid 

(feet3/year) 

Maximum 
Generation 
(feet3/year) 

Maximum 
Shipped Solid 

(feet3/year) 
Mixed Solid 5 7.5 10 15 
Primary Filters (includes high activity 
and low activity cartridges) 5.2(3) 26 9.4(3) 69 

Dry Waste Subtotals 4994 1417 7846 2544 
Total wet and Dry Wastes  5759 1964 11,020 5717 

Notes: 
1. Radioactive secondary resins and membranes result from primary to secondary systems leakage (e.g., SG tube leak). 
2. Estimated activity basis is ANSI 18.1 source terms in reactor coolant. 
3. Estimated activity basis is breakdown and transfer of 10% of resin from upstream ion exchangers. 
4. Reactor coolant source terms corresponding to 0.25% fuel defects. 
5. Estimated activity basis from AP1000 DCD Table 11.1-5, 11.1-7, and 11.1-8 and a typical 30-day process run time. once 

per refueling cycle 
6. Estimated volume and activity used for conservatism. Resin and membrane will be removed with the electrodeionization 

units and not stored as wet waste. See AP1000 DCD subsection 10.4.8.  

Originally, TVA planned to send low-level radwaste to Barnwell, South Carolina, until a new 
disposal facility at Wake County, North Carolina, opened in mid-1998.  This facility was not 
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built and as of September 29, 2009, the LLRW disposal facility in Barnwell, South Carolina, 
is no longer accepting Class B and C waste from sources in states that are outside of the 
Atlantic Compact, which includes Alabama.  All DAW is currently shipped to a processor in 
Oak Ridge, Tennessee, for compaction and then by the processor to Clive, Utah, for 
disposal.  Since 2008, TVA has also shipped Class A WAW to the facility at Clive.  Class B 
and C waste from the Sequoyah and Watts Bar nuclear plants is currently stored/shipped 
at/to Sequoyah.  For either action alternative, plans are to resume shipments of DAW and 
WAW as soon as an acceptable location becomes available.  

Should there be no disposal facilities available to accept the Class B and C wastes at the 
time a nuclear unit begins operation at BLN, TVA has several options available for storage 
of this LLRW: 

• One long-term plan would be to build and license a WAW facility to accept spent 
resins at the BLN site.  

• Currently, Waste Control Specialists of Texas has a proposed location to 
permanently store Class A, B, and C waste.  In September 2009, the Texas 
Commission on Environmental Quality issued a license for Waste Control 
Specialists to dispose of such low-level waste.  Once approved construction is 
complete and conditions of the license are met, disposal may commence.  TVA 
could use this facility as an alternative to onsite storage for the BLN site.  

• For either the B&W or the AP1000 unit, TVA could construct or expand a storage 
facility at BLN or gain access to a storage facility at another licensed nuclear plant 
(i.e. Sequoyah or Browns Ferry). For this option, BLN would have to be licensed by 
NRC to receive and store low-level radwaste.  

The impact to members of the public resulting from processing, storage, and transport of 
solid radwaste would be minor. 

3.18.2. Spent Fuel Storage 

3.18.2.1. Affected Environment 
The TVA 1974 FES assumed that spent fuel would be shipped by rail to the reprocessing 
plant in Barnwell, South Carolina.  TVA’s 1993 review of the FES noted that reprocessing 
was no longer likely, and that “TVA now expects to store spent fuel on-site until the U.S. 
Department of Energy completes the construction of permanent storage facilities in 
accordance with the Nuclear Waste Policy Act of 1982”.  The revised plan was for TVA to 
provide additional storage capacity on site, if needed, until a licensed DOE facility became 
available.  Section 2.1.1 of the 1974 FES stated that TVA would apply for a special nuclear 
license to receive, possess, and store fuel elements, and TVA received such a license (TVA 
1993a).  However, that license is no longer in effect.  

The need to expand on-site spent fuel storage at TVA nuclear plants was addressed when 
DOE prepared the CLWR FEIS (DOE 1999).  That FEIS analyzed spent fuel storage needs 
at WBN Unit 1, SQN 1&2, and BLN 1&2, and included a thorough review of the 
environmental effects of constructing and operating an on-site independent spent fuel 
storage installation (ISFSI).  This FSEIS incorporates by reference the spent fuel storage 
impact analysis in the CLWR FEIS and updates the analysis to include operation of either 
one Babcock & Wilcox pressurized water reactor (B&W) or one Westinghouse Advanced 
Passive pressurized water reactor (AP1000) at the BLN site. 
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Operation of either a single B&W unit or a single AP1000 unit at the BLN site would result in 
the generation of spent fuel assemblies beyond the capacity of their respective spent fuel 
pools.  For the purpose of this SEIS, it is assumed that all spent nuclear fuel generated by 
the operation of one BLN unit would be accommodated at the site in a dry cask ISFSI.  An 
ISFSI contains multiple dry casks for storage of spent nuclear fuel.  This generic ISFSI 
would be designed to store the spent nuclear fuel assemblies (including assemblies in the 
core) required for 40-year, one-unit operation at the reactor site.  To date, no ISFSI has 
been constructed at the BLN site.   

TVA plans to have at least 10 years’ of spent fuel pool capacity for either Alternative B 
(B&W unit) or Alternative C (AP1000 unit).  The spent fuel pool capacity for the B&W unit is 
1058 assemblies (TVA 1982c), which accommodates approximately 10 refueling cycles 
plus the core (i.e., 80 assemblies per cycle x 10 cycles + 205 assemblies in the core).  
Assuming 18-month refueling cycles, the spent fuel pool for the B&W unit has the capacity 
for approximately 15 years of storage (i.e., 18 months x 10 cycles = 180 months /12 months 
per year = 15 years), plus the core.  The AP1000 spent fuel pool capacity is 889 
assemblies (TVA 2008a), which accommodates approximately 11 refueling cycles plus the 
core (i.e., 64 assemblies per cycle x 11 cycles + 157 assemblies in the core).  Assuming 
18-month refueling cycles, the spent fuel pool for the AP1000 unit has the capacity for 
approximately 16 years of storage of spent fuel (i.e., 18 x 11 = 198 /12 = 16.5), plus the 
core.  Under the current schedule, assuming that one BLN unit would begin operation in 
2017, the ISFSI would be needed by 2036. 

The CLWR FEIS assessed the number of dry storage casks needed, per reactor, to 
accommodate tritium production at the BLN site based on the 24-spent fuel assembly 
design capacity of four of the ISFSI cask designs in the United States at the time.  Table 3-
35 below updates Table 5-48 in the CLWR FEIS for one B&W unit and adds information for 
one AP1000 unit to provide an estimated total number of dry storage casks that would be 
needed for 40 years of operation if one BLN unit were completed.  (Although SQN has 
received licensing approval to use casks that can contain 32 spent fuel assemblies, this 
evaluation uses the more conservative 24-fuel assembly cask design capacity.)   
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Table 3-35. Number of ISFSI Casks Determination for BLN Single Unit Operation 
Data Parameter BLN B&W BLN AP1000 

Operating cycle length 18 months 18 months 

Number of assemblies in the core 205 1 157 2 

Number of fresh fuel assemblies per refueling cycle 80 3 64 4 

Number of refueling cycles in 40 years 5 26 26 

Number of fuel assemblies for 40-year operation 6 2285 1821 
Number of ISFSI dry casks needed for long-term storage of 
spent fuel 7 96 76 

1 (TVA 1978). 
2 (TVA 2008a). 
3 (TA Keys, TVA, personal communication, September 3, 2009). 
4 (TVA 2008a). 
5 Forty years of operation covers 26 refueling cycles and 27 operating cycles.  Spent fuel is discharged a total 

of 27 times from each unit, which includes the last cycle discharge of the entire core. 
6 Number includes assemblies from 26 refueling cycles, plus assemblies in the core.  
7 Number is based on 24-fuel assembly cask designs. 

A number of ISFSI dry storage designs have been licensed by the NRC and are in 
operation in the United States, including facilities at TVA’s SQN and BFN.  Licensed 
designs include the metal casks and concrete casks.  The majority of these operating 
ISFSIs use concrete casks.  Concrete casks consist of either a vertical or a horizontal 
concrete structure housing a basket and metal cask that confines the spent nuclear fuel.  
Currently, there are three vendors with concrete pressurized water reactor spent nuclear 
fuel dry cask designs licensed in the United States: Holtec International, NAC International, 
and Transnuclear, Inc.  The Holtec International and NAC International designs are vertical 
concrete cylinders, whereas, the Transnuclear design is a rectangular concrete block.  
These designs store varying numbers of spent nuclear fuel assemblies, ranging from 24 to 
37.  However, because the Holtec design is currently being used at TVA’s SQN and is 
representative of all other designs, the environmental impact of using the Holtec concrete 
dry storage ISFSI design has been addressed.  As stated above, although the multipurpose 
canister (MPC)-32 is being used at SQN, this update has taken a more conservative 
approach using the MPC-24, because it would require more casks and correspondingly 
more concrete and steel.  The environmental analysis of spent fuel storage in the CLWR 
FEIS, which focused on dry storage casks, is still valid.  The following sections update 
information about the equipment vendors and processes that would be used at BLN and 
provide analysis of the effects of completing one BLN unit (B&W or AP1000) on spent fuel 
storage construction and operation. 

3.18.2.2. Environmental Consequences 
Construction Impacts 
The CLWR FEIS describes a NUHOMS-24P horizontal spent fuel storage module.  
Currently, HI-STORM vertical storage modules are used at SQN.  For the purposes of this 
analysis, it is assumed that the same type of vertical storage modules would be used at 
BLN for either action alternative.  The modules used at SQN consist of cylindrical structures 
with inner and outer steel shells filled with concrete.  The stainless steel MPC that contains 
the spent fuel assemblies is placed inside the vertical storage module.  The MPC is 
fabricated off site.   
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Using the SQN ISFSI as a basis for calculating an appropriately sized pad, an area of 
approximately 29,760 square feet (0.70 acres) would be needed to store the 96 casks 
required to support operation of a B&W unit at the BLN site for 40 years.  Approximately 
23,560 square feet (0.55 acres) would be needed to store the 76 casks required to support 
operation of an AP1000 unit at the BLN site for 40 years.  Assuming a proportionate ratio 
(1.71) of area required for construction disturbance, nuisance fencing, and transport 
activities (DOE 1999), a projected net disturbed area of approximately 1.20 acres would be 
required for a B&W unit.  A projected net disturbed area of approximately 0.94 acres would 
be required for an AP1000 unit.  The construction and environmental parameters for an 
ISFSI that would serve one B&W or one AP1000 unit at the BLN site are provided in Table 
3-36.  Construction and installation of the HI-STORM modules would be similar to that 
described in the CLWR FEIS for the NUHOMS-24P, as would be the environmental effects.  
There is ample room at the BLN site to locate a spent nuclear fuel storage facility. 

Table 3-36. ISFSI Construction for One BLN Unit 
Environmental Parameter One B&W Unit One AP1000 Unit 

External appearance 96 Vertical cylindrical 
storage modules (casks) 
placed on a concrete cask 
foundation pad of an 
approximate area of 
29,760 square feet and 2 
feet thick.  Each cask 
would be a nominal 12 feet 
in diameter and 21 feet 
tall.1 

76 Vertical cylindrical 
storage modules (casks) 
placed on a concrete 
cask foundation pad of an 
approximate area of 
23,560 square feet and 2 
feet thick.  Each cask 
would be a nominal 12 
feet in diameter and 21 
feet tall.1 

Health and safety (only construction 
work performed subsequent to the 
loading of any storage modules with 
spent fuel may result in worker 
exposures from direct and skyshine 
radiation in the vicinity of the loaded 
horizontal storage modules) 

Dose rate:   
0.5 mrem per hour 2 

 
Construction hours:   

1500 person-hrs per 
cask/storage module2 

 
Total dose during 

construction:   
72 person-rem 

Dose rate:   
0.5 mrem per hour 2 

 
Construction hours:   

1500 person-hrs per 
cask/storage module2 

 
Total dose during 

construction:   
57 person-rem 

Size of disturbed area ISFSI footprint:  
0.70 acres 

Total disturbed:   
1.20 acres 

ISFSI footprint:  
0.55 acres 

Total disturbed:   
0.94 acres 

Materials (approximate) Concrete:  14,760 tons 
Steel:  1,680 tons 

Concrete:  11,685 tons 
Steel:  1,330 tons 

1 Numbers based on HI-STORM ISFSI dimensions described in TVA 2007 
2 DOE 1999 

Operational Impacts 
Operational impacts for spent fuel storage would be the same for both action alternatives.  
The NUHOMS horizontal storage module dry cask system described in the CLWR FEIS 
was designed and licensed to remove up to 24 kilowatts (kW) of decay heat safely from 
spent fuel by natural air convection.  The Holtec HI-STORM dry cask storage system 
currently in use at SQN is licensed to remove up to 28 kW of decay heat safely.  
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Conservative calculations have shown that, for 24 kW of decay heat, air entering the cask 
at a temperature of 70°F would be heated to a temperature of 161°F.  For a 28-kW 
maximum heat load, and assuming similar air mass flow rate through the cooling vents, the 
resulting temperature would be approximately 176°F.  The environmental impact of the 
discharge of this amount of heat can be compared to the heat (336 kW) emitted to the 
atmosphere by an automobile with a 150–brake horsepower engine (DOE 1999).  The heat 
released by an average automobile is the equivalent of as few as 12 ISFSI casks at their 
design maximum heat load of 28 kW.  Therefore, the decay heat released to the 
atmosphere from the spent nuclear fuel ISFSI for a B&W unit is equivalent to the heat 
released to the atmosphere from approximately 8 average-size cars.  The decay heat 
released to the atmosphere from the spent nuclear fuel ISFSI for an AP1000 unit is 
equivalent to the heat released to the atmosphere from approximately 6 average-size cars. 

SQN has proposed and the NRC is reviewing the use of storage casks with a licensed 
maximum heat load of up to 40 kW.  The use of this higher allowable maximum heat load 
cask would result in an increase from the values reported in the paragraph above.  For 
example, for a 40-kW maximum heat load, and assuming similar air mass flow rate through 
the cooling vents results in a projected temperature of approximately 221°F.  The heat 
released by an average automobile is the equivalent of as few as nine ISFSI casks at their 
proposed higher design maximum heat load of 40 kW.  The decay heat released to the 
atmosphere from the spent nuclear fuel ISFSI for a B&W unit would be equivalent to the 
heat released to the atmosphere from approximately 11 average-size cars.  The decay heat 
released to the atmosphere from the spent nuclear fuel ISFSI for an AP1000 unit would be 
equivalent to the heat released to the atmosphere from approximately 9 average-size cars.  
If approved, this type of cask could be used at BLN.  

The CLWR FEIS concluded that the heat emitted from the ISFSI would have no effect on 
the environment or climate because of its small magnitude.  The heat emitted by the fully 
loaded, largest projected ISFSI (ISFSI for one B&W unit), even at the maximum design-
licensed decay heat level for each cask of 28 kW, would be approximately 2700 kW (i.e., 96 
casks × 28 kW = 2688 kW or 2.69 MW), as compared to 2000 kW for the system analyzed 
in 1999.  This increase of 700 kW of heat added to the atmosphere is not large enough to 
change the conclusion that this amount of heat is about 0.1 percent the heat released to the 
environment from any of the proposed nuclear power plants – on the order of 2,400,000 kW 
for an operating nuclear reactor.  The actual decay heat from spent nuclear fuel in the ISFSI 
should be lower than 2700 kW and would decay with time due to the natural decay of 
fission products in the spent nuclear fuel.  As stated in the CLWR FEIS, the incremental 
loading of the ISFSI over a 40-year period would not generate the full ISFSI heat until 40 
years after the initial operation. 

The proposed use of casks with higher allowable maximum heat load (40 kW) would result 
in an increase from the values reported above.  For example, for a 40-kW maximum heat 
load, a total of 3840 kW (96 casks x 40 kW) would represent about 0.16 percent of the heat 
released to the environment from the proposed nuclear power plant (2,400,000 kW).  
Therefore, for the proposed 40-kW cask design, no noticeable effects on the environment 
or climate is expected. 

The environmental impact of ISFSI operation for one unit at the BLN site is shown in Table 
3-37.  TVA has concluded that due to the small magnitude of the total potential dose, the 
radiation dose to workers from ISFSI operation would be minor.  In general, the operational 



 Chapter 3 

 Draft Supplemental Environmental Impact Statement 193

effects of the HI-STORM modules would be similar to that described in the CLWR FEIS for 
the NUHOMS-24P, as would be the environmental effects. 

Table 3-37. Environmental Impact of ISFSI Operation for One BLN Unit 
Environmental Parameter One B&W Unit One AP1000 Unit 

Effects of operation of the heat 
dissipation system 

Equivalent to heat emitted 
into the atmosphere by 
approximately 8 average-
size cars, or approximately 
11 cars if the higher 
maximum heat load (40-
kW) cask at SQN is used. 

Equivalent to heat emitted 
into the atmosphere by 
approximately 6 average-
size cars, or approximately 9 
cars if the higher maximum 
heat load (40-kW) cask at 
SQN is used. 

Facility water use 
Transfer cask 
decontamination water 
consumption of less than 
1521 cubic feet 

Transfer cask 
decontamination water 
consumption of less than 
1204 cubic feet 

Radiological impact from routine 
operation 

Worker exposure: As the 
result of daily inspection of 
casks, during a 40-year life 
cycle, workers would be 
exposed to 91.5 person-
rem. 
 
Public exposure: The 
regulatory limit for public 
exposure is 25 mrem per 
year.  Doses received by a 
member of the public living 
in the vicinity of the ISFSI 
would be well below the 
regulatory requirements. 

Worker exposure: As the 
result of daily inspection of 
casks, during a 40-year life 
cycle, workers would be 
exposed to 72.5 person-rem. 
 
Public exposure: The 
regulatory limit for public 
exposure is 25 mrem per 
year.  Doses received by a 
member of the public living 
in the vicinity of the ISFSI 
would be well below the 
regulatory requirements. 

Radwaste and source terms 
 

Cask loading and 
decontamination operation 
generates less than 192 
cubic feet of low-level 
radioactive waste. 

Cask loading and 
decontamination operation 
generates less than 152 
cubic feet of low-level 
radioactive waste. 

Climatological impact 
 

Small (approximately 0.1 
percent of the nuclear 
power plant’s heat emission 
to the atmosphere, 
or approximately 0.16 
percent if 40-kW cask are 
used) 

Small (approximately 0.1 
percent of the nuclear power 
plant’s heat emission to the 
atmosphere, 
or approximately 0.13 
percent if 40-kW cask are 
used) 

Impact of runoff from operation 
The storage cask surface is 
not contaminated.  No 
contaminated runoff is 
expected. 

The storage cask surface is 
not contaminated.  No 
contaminated runoff is 
expected 
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Postulated Accidents 
The CLWR FEIS analyzed the postulated accidents that could occur at an ISFSI and 
concluded that the potential radiological releases would all be well within regulatory limits.  
The impact of the calculated doses, which were approximately 50 mrem or less for different 
scenarios, were compared with the natural radiation dose of about 300 mrem annually 
received by each person in the United States (DOE 1999).  The storage casks proposed for 
use at BLN for a one-unit operation would be of similar or better design than those analyzed 
in the mid-1990s, and any accident doses resulting from such a postulated event would be 
consistent with doses previously determined. 

3.18.3. Transportation of Radioactive Materials 
This section provides an updated discussion regarding the transportation of radioactive 
materials associated with the B&W unit.  Postulated accidents due to transportation of 
radioactive materials were discussed in Section 2.1, “Transportation or Nuclear Fuel and 
Radioactive Wastes” in the TVA 1974 FES.  Transportation Accidents were also addressed 
in Section 7.2, “Transportation Accidents Involving Radioactive Materials” in AEC’s 1974 
FES.  Normal risks associated with transportation of radioactive materials were discussed 
in Section 5.3.2.4.2, “Transportation of Radioactive Material,” of the same AEC FES. 
Information for Transportation of Radioactive Materials for the AP1000 unit was presented 
in Sections 3.8 and 7.4 of the COLA ER. 

The NRC evaluated the environmental effects of transportation of fuel and waste for light 
water reactors (LWRs) in the “Environmental Survey of Transportation of Radioactive 
Materials to and from Nuclear Plants” in WASH-1238 (AEC 1972); and “Environmental 
Survey of Transportation of Radioactive Materials to and from Nuclear Power Plants”, 
Supplement 1 of NUREG-75/038; (NRC 1975) and found the impacts to be minor.  

The NRC analyses presented in these reports (WASH-1238 and NUREG-75/038) provided 
the basis for Table S-4 in 10 CFR §51.52 (NRC 2007b), which summarizes the 
environmental impacts of transportation of fuel and radioactive wastes to and from a 
reference reactor.  The table addresses two categories of environmental considerations: (1) 
normal conditions of transport and (2) accidents in transport. Subparagraphs 10 CFR 
§51.52(a) (1) through (5) delineate specific conditions the reactor licensee must meet to 
use Table S-4 as part of its environmental report. For reactors not meeting all of the 
conditions in paragraph (a) of 10 CFR §51.52, paragraph (b) of 10 CFR §51.52 requires a 
further analysis of the transportation effects.  

The conditions in paragraph (a) of 10 CFR §51.52 establishing the applicability of Table S-4 
relate to reactor core thermal power, fuel form, fuel enrichment, fuel encapsulation, average 
fuel irradiation, time after discharge of irradiated fuel before shipment, mode of transport for 
unirradiated fuel, mode of transport for irradiated fuel, radioactive waste form and 
packaging, and mode of transport for radioactive waste other than irradiated fuel.  The 
following sections describe the characteristics of the AP1000 unit and B&W unit relative to 
the requirements of 10 CFR §51.52 which are necessary to use Table S-4. Currently, there 
is not a repository in the United States where commercial spent fuel can be shipped.  If at 
some point in the future a spent fuel repository is available, the risks associated with 
transport of radioactive materials are already evaluated in the following section.  Information 
for the B&W unit’s fuel design is taken from the BLN Unit 1&2 FSAR.  Information for the 
AP1000 unit’s fuel design is taken from the BLN COLA FSAR. 
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3.18.3.1. Transportation of Unirradiated Fuel 
Subparagraph 10 CFR §51.52(a) (5) requires that unirradiated fuel be shipped to the 
reactor site by truck.  Table S-4 includes a condition that the truck shipments not exceed 
73,000 pounds as governed by federal or state gross vehicle weight restrictions.  New fuel 
assemblies would be transported to the BLN site by truck, in accordance with DOT and 
NRC regulations.  

The B&W unit’s initial fuel load consists of 205 fuel assemblies.  Every 18 months, refueling 
would require an average of 80 new fuel assemblies for one unit.  The fuel assemblies 
would be fabricated at a fuel fabrication plant and shipped by truck to the BLN site before 
they are required. 

For the AP1000 unit, the initial fuel load consists of 157 fuel assemblies for one unit.  Every 
18 months, refueling requires an average of 64 new fuel assemblies for one unit. 

The details of the new fuel container designs, shipping procedures, and transportation route 
depends on the requirements of the suppliers providing the fuel fabrication and support 
services.  Truck shipments would not exceed the applicable Federal or State gross vehicle 
weight restrictions. 

3.18.3.2. Transportation of Irradiated Fuel 
For the B&W unit, spent fuel assemblies would be removed from the reactor and placed 
into the spent fuel pool during each refueling outage.  The spent fuel storage pool has the 
capacity to store 1,058 fuel assemblies including a full core reserve. Each refueling offload 
would average 80 fuel assemblies.  Therefore, the spent fuel storage pool has the capacity 
for 10 refueling offloads, which represents approximately 15 years of operation, with a full 
core reserve.  The spent fuel would remain on-site for a minimum of 5 years between 
removal from the reactor and shipment off-site. Packaging of the fuel for off-site shipment 
would comply with applicable DOT and NRC regulations for transportation of radioactive 
material.  By law, DOE is responsible for spent fuel transportation from reactor sites to a 
repository as shown in the Nuclear Waste Policy Act of 1982, Section 302 and DOE makes 
the decision on transport mode.  

For the AP1000 unit, spent fuel assemblies would be discharged every refueling outage 
and placed into the spent fuel pool.  The spent fuel storage pool has the capacity to store 
889 fuel assemblies. Each refueling offload would entail 64 fuel assemblies.  Therefore, the 
spent fuel storage pool has the capacity for 11 refueling offloads, which represents 
approximately 16 years, plus a full core reserve.  The spent fuel would remain on-site for a 
minimum of 5 years between removal from the reactor and shipment off-site to allow for 
adequate cooling.  Packaging of the fuel for off-site shipment would comply with applicable 
DOT and NRC regulations for transportation of radioactive material. DOE would determine 
the transport mode for the AP1000 unit spent fuel.  The following subsections compare the 
BLN site with 10 CFR §51.52(a) requirements. 

Reactor Core Thermal Power 
Subparagraph 10 CFR §51.52(a)(1) requires that the reactor have a core thermal power 
level not exceeding 3800 megawatts (MW). 

Both the B&W unit has a thermal power rating of 3,600 MWt and would meet this condition. 
The AP1000 unit has a thermal power rating of 3,400 MWt and also would meet this 
condition. 
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Fuel Form 
Subparagraph 10 CFR §51.52(a)(2) requires that the reactor fuel be in the form of sintered 
uranium dioxide (UO2) pellets.  The B&W unit and AP1000 unit would use a sintered UO2 
pellet fuel form and would meet this requirement. 

Fuel Enrichment 
Subparagraph 10 CFR §51.52(a)(2) requires that the reactor fuel have a uranium-235 
enrichment not exceeding 4 percent by weight.  

The B&W unit’s reactor fuel would meet the 4 percent U-235 requirement.  

For the AP1000 unit, the enrichment of the initial core varies by region from 2.35 to 4.45 
percent and the average for reloads is 4.51 percent.  Therefore, the AP1000 fuel would 
exceed the 4 percent U-235 requirement. NUREG 1555 states that the NRC has generically 
considered the environmental impacts of spent nuclear fuel with U-235 enrichment levels 
up to 5 percent and irradiation levels up to 62,000 MWD/MTU.  The generic evaluation of 
high enrichment and high burnup fuel transport presented in NUREG 1555 determined that 
the environmental impacts of spent nuclear fuel transport are bounded by the impacts listed 
in Table S-4 provided that more than 5 years has elapsed between removal of the fuel from 
the reactor and any shipment of the fuel off-site.  

Five years is the minimum decay time expected before shipment of irradiated fuel 
assemblies from the BLN site.  The U.S. DOE's contract for acceptance of spent fuel, as set 
forth in 10 CFR Part 961, Appendix E, requires standard spent fuel to undergo a 5-year 
cooling time.  In addition, NRC specifies 5 years as the minimum cooling period when it 
issues certificates of compliance for casks used for shipment of power reactor fuel as stated 
in NUREG-1437, Addendum 1.  The B&W unit and AP1000 unit would have sufficient 
storage capacity to accommodate a five-year cooling of irradiated fuel prior to any transport 
off site.  Therefore, both units would meet the requirements of Subparagraph 10 CFR 
§51.52(a)(2). 

Fuel Encapsulation 
Subparagraph 10 CFR §51.52(a)(2) requires that the reactor fuel pellets be encapsulated in 
Zircaloy rods.  

The B&W unit’s reactor fuel would be encapsulated in Zircaloy fuel rods.  Therefore, the 
B&W unit would meet this requirement   

The AP1000 unit’s reactor fuel would be encapsulated in ZIRLO™ cladding.  License 
amendments approving the use of ZIRLO™ rather than Zircaloy have not involved a 
significant increase in the amounts, or significant change in the types, of any effluents that 
may be released off-site, or a significant increase in individual or cumulative occupational 
radiation exposure.  Therefore, the AP1000 unit use of ZIRLO™ cladding would meet this 
subsequent evaluation requirement. 

Average Fuel Irradiation 
Subparagraph 10 CFR §51.52(a)(3) requires that the average fuel assembly burnup not 
exceed 33,000 MWD/MTU. 

The average fuel assembly burnup for the B&W unit and the AP1000 unit would exceed this 
requirement.  As stated in NUREG 1555, the NRC has generically considered the 
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environmental impacts of irradiation levels up to 62,000 MWD/MTU and found that the 
environmental impacts of spent nuclear fuel transport are bounded by the impacts listed in 
Table S-4 provided that more than five years has elapsed between removal of the fuel from 
the reactor and any shipment of the fuel off-site. The B&W unit and the AP1000 unit would 
be bounded by the 62,000 MWD/MTU average burnup limit considered by the NRC and 
would therefore meet this requirement. 

Transportation 
Subparagraph 10 CFR §51.52(a) (5) allows for truck, rail, or barge transport of irradiated 
fuel.  This requirement would be met for the BLN units. DOE is responsible for spent fuel 
transportation from reactor sites to the repository and makes decisions on transport mode 
as stated in 10 CFR §961.1.  Should an offsite repository be established, the heat load of 
the spent fuel shipping casks and the doses to the general public would be bounded by the 
conditions of Table S-4. 

3.18.3.3. Summary 
The B&W unit would meet the conditions for average fuel irradiation as described in 
NUREG-1555 (NRC 1999) and would meet all other criteria outlined in 10 CFR §51.52(a).  
The AP1000 unit would meet the conditions for maximum fuel enrichment and average fuel 
irradiation as described in NUREG-1555 and would meet all other criteria outlined in 10 
CFR §51.52(a).  Therefore, no additional analyses of fuel transportation effects for normal 
conditions or accidents are required, because the risks of transporting radioactive materials 
would be bounded by Table S-4 of 10 CFR §51.52.  Because the B&W unit or  the AP1000 
unit would be bounded by Table S-4, the environmental impact of any transportation of 
irradiated fuel would be minor as defined in 10 CFR §51.52. 

3.19. Nuclear Plant Safety and Security 
This section assesses the environmental impacts of postulated accidents involving 
radioactive materials at the BLN site and plant security including intentional destructive 
acts.  It is divided into three sub-sections that address design basis accidents, severe 
accidents, and plant security. 

• Design Basis Accidents (Section 3.19.1). 
• Severe Accidents (Section 3.19.2). 
• Plant Security (Section 3.19.3). 

3.19.1. Design-Basis Accidents 

3.19.1.1. Affected Environment 
The potential consequences of postulated accidents are evaluated to demonstrate that a 
new unit could be constructed and operated at the BLN site without undue risk to the health 
and safety of the public.  These evaluations use a set of Design Basis Accidents (DBAs) 
that are representative of the reactor designs being considered for the BLN site.  The set of 
DBAs considered covers that range from events with a relatively high probability of 
occurrence with relatively low consequences to relatively low probability events with high 
consequences.  

A high degree of protection against the occurrence of postulated accidents is provided 
through quality design, manufacture, and construction, which ensures the high integrity of 
the reactor system and associated safety systems.  Deviations from normal operations are 
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handled by protective systems and design features which place and hold the plant in a safe 
condition.  Notwithstanding this, it is conservative to postulate that serious accidents may 
occur, even though they are extremely unlikely.  Engineered safety features are installed to 
prevent and mitigate the consequences of postulated events that are judged credible. The 
probability of occurrence of accidents and the spectrum of their consequences to be 
considered from an environmental impact standpoint have been analyzed using best 
estimates of probabilities, realistic fission product releases, and realistic transport 
assumptions.  

The purpose of this SEIS section is to update the accident dose consequences given in the 
BLN Units 1&2 FSAR (TVA 1991) using updated atmospheric dispersion values based on 
current meteorological data and to present corresponding results for the AP1000 Unit.  This 
section also presents the calculated dose consequences and methodologies used for both 
the B&W unit and the AP1000 unit Design Basis Accidents.  The AP1000 unit DBA dose 
methodologies and results are as reported in the COLA ER. 

Selection of Accidents 
The site evaluations presented in the BLN 1&2 FSAR (TVA 1991) for the B&W unit and the 
BLN COLA FSAR for the AP1000 unit use conservative assumptions for the purpose of 
comparing calculated site specific doses resulting from a hypothetical release of fission 
products against the 10 CFR §100.11 (NRC 2002) siting guidelines.  Realistically computed 
doses that would be received by the population from the postulated accidents would be 
significantly less than those presented in the respective FSARs.  The DBAs considered in 
this section come from Appendix A of NUREG-1555 Environmental Standard Review Plan 
(SRP) Section 7.1 (NRC 1999) and apply to both the B&W unit and the AP1000 unit.  The 
DBAs cover a spectrum of events, including those of relatively greater probability of 
occurrence and those that are less probable but with greater consequences.  Design basis 
accidents are postulated accidents that a nuclear facility must be designed and built to 
withstand without loss to the systems, structures, and components necessary to ensure 
public health and safety.  The radiological consequences of the accidents listed in Appendix 
A of SRP Section 7.1 are assessed to demonstrate that the selected unit can be sited and 
operated at the BLN site without undue risk to the health and safety of the public.  

Evaluation Methodology 
Section 7.1 of the BLN Final Environmental Statement demonstrates that the calculated 
DBA doses for the B&W unit are within the limits of 10 CFR §100.11.  The analysis 
presented in this SEIS updates applicable inputs used in the previous dose assessments.  

Section 7.1 of the BLN COLA ER demonstrates that the postulated DBA doses for the 
AP1000 are also within the limits of 10 CFR §100.11 using current inputs consistent with 
those described in this SEIS.  

The basic scenario for each accident is that activity is released at the accident location 
inside a building, and this activity is eventually released to the environment.  Chapter 15 of 
the BLN Units 1&2 FSAR presents conservative radiological consequences for the 
accidents identified for the B&W unit.  Chapter 15 of the BLN COLA FSAR presents the 
conservative radiological consequences for the AP1000 unit. 

Among the conservative assumptions in Chapter 15 of the BLN Units 1&2 FSAR and the 
BLN COLA FSAR is the use of time-dependent atmospheric dispersion (χ/Q) values which 
are exceeded only 0.5 percent of the time, meaning that conditions would be more 
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favorable for atmospheric dispersion 99.5 percent of the time.  In addition to the use of 
atmospheric dispersion factors corresponding to adverse conditions, the analyses 
presented in Chapter 15 of the BLN Units 1&2 FSAR and the BLN COLA FSAR also used 
conservative assumptions for the radionuclide activity in the core and coolant, the types of 
radioactive materials released, and the release paths to the environment in order to 
calculate conservative dose estimates.  

These conservative assumptions are maintained for the dose assessments presented in 
this section, except that realistic atmospheric dispersion factors are used.  The doses in this 
SEIS section are calculated based on the 50th percentile (average) site-specific 
atmospheric dispersion (χ/Q) values reflecting more realistic meteorological conditions 
consistent with the guidance provided in NUREG-1555 (NRC 1999).  The χ/Q values are 
calculated using the guidance in NRC Regulatory Guide 1.145 (NRC 1982) with site-
specific meteorological data.  The dose from the B&W unit for a given time interval is 
calculated by multiplying the BLN Units 1&2 FSAR accident dose by the ratio of the 50 
percent probability-level χ/Q value to the BLN 1&2 FSAR χ/Q value.  For the BLN AP1000 
unit the accident doses are obtained from the BLN COLA ER, which is based on 50 percent 
probability-level χ/Q values as required by NUREG-1555, Standard Review Plan 7.1.  

Details on the methodologies and assumptions pertaining to each of the accidents, such as 
activity release pathways and credited mitigation features, are provided in Chapter 15 of the 
BLN Units 1&2 FSAR for the B&W unit and in Chapter 15 of the BLN COLA FSAR for the 
AP1000 unit.  The BLN Nuclear Plant atmospheric dispersion factors (χ/Q values) used to 
calculate conservative design basis Exclusion Area Boundary (EAB) and Low Population 
Zone (LPZ) doses for the various postulated accidents for the B&W unit are obtained from 
Chapter 15 of the BLN Units 1&2 FSAR.  The χ/Q values used to calculate conservative 
design basis EAB and LPZ doses for the AP1000 unit are obtained from Chapter 15 of the 
BLN COLA FSAR.  The 50 percent probability-level χ/Q values used to calculate realistic 
EAB and LPZ doses for the B&W unit are summarized in Table 3-38 and in Table 3-39 for 
the AP1000 unit. 

Table 3-38. B&W unit 50 Percent Probability-Level χ/Q Values (sec/m3) 
Location 0-2 Hours 0-8 Hours 8-24 Hours 24-96 Hours 96-720 Hours 

EAB 1.07E-04 – – – – 
LPZ – 9.39E-06 8.09E-06 5.84E-06 3.66E-06 

 

Table 3-39. AP1000 unit 50 Percent Probability-Level χ/Q Values 
(sec/m3) 

Location 0-2 Hours 0-8 Hours 8-24 Hours 24-96 Hours 96-720 Hours
EAB 1.04E-04 – – – – 
LPZ – 9.65E-06 8.35E-06 6.09E-06 3.88E-06 

Differences between the χ/Q values for the B&W unit and the AP1000 unit are the result of 
differences in distances from the plants to the EAB and LPZ boundaries. The χ/Q values 
also differ from the values reported in the BLN 1&2 FSAR due to the usage of more current 
meteorological data. 
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3.19.1.2. Radiological Consequences 
The BLN site-specific radiological consequences of design basis accidents using the 50 
percent probability-level χ/Q values are shown in Table 3-40 for the B&W unit and in Table 
3-41 for the AP1000 unit.  For each accident, the EAB dose shown is for a two-hour period 
and the LPZ dose shown is the integrated dose for the duration of the accident as specified 
in NUREG-1555.  The B&W unit doses are presented as thyroid and whole-body doses as 
per the original B&W unit licensing basis and the BLN AP1000 unit doses are presented as 
Total Effective Dose Equivalent (TEDE). 

Table 3-40. Summary of Design Basis Accident Atmospheric Doses for the B&W Unit 

Accident Description 

Accident Dose 

Thyroid (rem) Whole-Body (rem) 

EAB LPZ Limit 
(Note 4) EAB LPZ Limit 

(Note 4) 
Steam Line Break 1.14E+015 1.28E-01 300 7.64E-03 7.34E-03 25 
Feedwater Piping Break Note 1 Note 1 300 Note 1 Note 1 25 
Reactor Coolant Pump Shaft Seizure 
(Locked Rotor) Note 2 Note 2 30 Note 2 Note 2 2.5 

Reactor Coolant Pump Shaft Break Note 3 Note 3 30 Note 3 Note 3 2.5 
Failure of Small Lines Carrying 
Primary Coolant Outside Containment 4.62E-01 4.06E-02 300 4.22E-02 3.71E-03 25 

Steam Generator Tube Failure 1.68E+00 8.26E-02 300 1.95E-02 9.58E-04 25 
Loss-of-Coolant Accident 3.09E-01 1.51E-01 300 1.66E-03 2.18E-02 25 
Fuel Handling Accident 5.09E+00 4.46E-01 75 2.18E-01 1.91E-02 6 

Notes: 
1. The radiological consequences of a Feedwater Piping Break are bounded by a Steam Line Break, as indicated in 

Section 15.2.8.5 of the BLN Units 1&2 FSAR. 
2. The radiological consequences of this accident will not exceed normal operating levels as no fuel barrier failures 

result from this transient, as indicated in Section 15.3.3.5 of the BLN Units 1&2 FSAR. 
3. Radiological consequences of a Reactor Coolant Pump Shaft Break are bounded by Reactor Coolant Pump Shaft 

Seizure, as indicated in Section 15.3.4 of the BLN Units 1&2 FSAR. 
4. Limits from 10 CFR §100.11. 
5. 1.14E+01 is the same as 1.14x10+01, or 11.4. 
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Table 3-41. Summary of Design Basis Accident Doses for the BLN AP1000 Unit 

Accident Description 
Accident Dose (rem TEDE) 

EAB LPZ Limit 
(Note 3) 

Steam System Piping Failure    
 Pre-Existing Iodine Spike 1.00E-01 2.00E-02 25 
 Accident-Initiated Iodine Spike 1.10E-01 5.00E-02 2.5 
Feedwater System Pipe Break Note 1 Note 1  
Reactor Coolant Pump Shaft Seizure    
 No Feedwater 8.00E-02 1.00E-02 2.5 
 Feedwater Available 6.00E-02 2.00E-02 2.5 
Reactor Coolant Pump Shaft Break Note 2 Note 2  
Spectrum of Rod Cluster Control Assembly Ejection 
Accidents 3.70E-01 1.10E-01 6.3 
Failure of Small Lines Carrying Primary Coolant 
Outside Containment 2.20E-01 2.00E-02 2.5 
Steam Generator Tube Rupture    
 Pre-Existing Iodine Spike 2.30E-01 2.00E-02 25 
 Accident-Initiated Iodine Spike 1.10E-01 2.00E-02 2.5 
Loss-of-Coolant Accident Resulting from a Spectrum of 
Postulated Piping Breaks Within the Reactor Coolant 
Pressure Boundary 1.20E+00 0.31E+00 25 
Fuel Handling Accident 5.40E-01 5.00E-02 6.3 

Notes: 
1. Radiological consequences of a Feedwater System Pipe Break are bounded by Steam System Piping 

Failure, as indicated in Section 15.2 of the BLN COLA FSAR. 
2. Radiological consequences of a Reactor Coolant Pump Shaft Break are bounded by Reactor Coolant 

Pump Shaft Seizure, as indicated in Subsection 15.3.4.2 of the BLN COLA FSAR. 
3. NUREG-1555 specifies a dose limit of 25 rem TEDE for all design basis accidents. The more restrictive 

limits shown in the table apply to safety analysis doses, but they are shown here to demonstrate that even 
these more restrictive limits are met. 

The results presented in Tables 3-40 and 3-41 provides realistically estimated radiological 
consequences of the postulated accidents for the B&W unit and AP1000 unit. In all cases, 
the doses to an assumed individual at the EAB and LPZ are a small fraction of the dose 
limits specified within 10 CFR §100.11.  It is concluded from the results of this realistic 
analysis that the environmental risks due to postulated radiological accidents are 
exceedingly minor.  This conclusion is in agreement with the conclusion presented in the 
BLN Final Environmental Statement dated June 1974. 

3.19.2. Severe Accidents 

3.19.2.1. Affected Environment 
The term “accident” refers to any unintentional event (i.e., outside the normal or expected 
plant operation envelope) that results in a release or a potential for a release of radioactive 
material to the environment.  The NRC categorizes accidents as either design basis or 
severe.  Design basis accidents are those for which the risk is great enough that NRC 
requires plant design features and procedures to prevent unacceptable accident 
consequences.  Severe accidents are those that NRC considers too unlikely to warrant 
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normal design controls to prevent or mitigate the consequences.  Severe accident analyses 
considers both the risk of a severe accident and the onsite and offsite consequences. 

The risk of a severe accident associated with a B&W PWR would be determined by a plant-
specific probabilistic safety assessment, which would provides a systematic and 
comprehensive methodology of determining the risks associated with the operation of a 
plant at the BLN site.  Because the BLN 1&2 Construction Permits were deferred before 
consideration of severe accidents was required by the NRC, no probabilistic safety 
assessment model was developed for the specific units at the BLN site.  However, such 
models exist for other B&W PWRs. 

For this evaluation, the severe accident frequency analysis is based on the Arkansas 
Nuclear One (ANO) probabilistic safety assessment (PSA) model (ANO 2000).  Use of the 
ANO PRA (probabilistic risk assessment) as a surrogate for the BLN B&W plant is 
acceptable because the important safety-related systems, structures, and components at 
the ANO B&W plant are the same as in the standard B&W design.  Consequently the failure 
modes and frequencies modeled in the ANO PRA are applicable to the BLN B&W plant.  
The ANO PSA calculates the possible frequencies of four main categories of radioactive 
release types:  early containment failure by leakage (CFEL), early containment failure by 
rupture (CFER), containment bypass (BP), and late containment failure (CFL).  For this 
analysis, the release plume characteristics in the ANO PSA, such as isotope release 
fractions, plume size, delay and duration, had to be proportioned for application to BLN due 
to the different core thermal power rating for ANO. 

Westinghouse has developed a probabilistic safety assessment for the AP1000 standard 
PWR plant design that determines the severe accident frequencies and release 
characterizations (isotope releases and the plume size and durations) (WEC 2008).  The 
accidents are characterized by six major release types:  early containment rupture after 
core relocation (CFI), early containment rupture before core relocation (CFE), normal 
leakage from an intact containment (IC), bypass of the containment (BP), containment 
isolation systems failure (CI), and late containment failure (CFL). 

Two severe accident analyses were performed to estimate the human health impacts from 
potential accidents at BLN.  One analysis considered the B&W PWR design, representative 
of either Units 1 or 2, was prepared to support this SEIS and a separate analysis, prepared 
in support of the COLA ER, considered the AP1000 design.  Only severe reactor accident 
scenarios leading to core damage and significant offsite releases are presented here.  
Accident scenarios that do not lead to significant offsite releases are not presented because 
the public and environmental consequences would be significantly less. 

The MELCOR Accident Consequence Code System (MACCS2) computer code (Version 
1.13.1) (NRC 1998) was used to perform probabilistic analyses of radiological impacts.  The 
generic input parameters given with the MACCS2 computer code that were used in NRC’s 
severe accident analysis (NUREG-1150) (NRC 1990) formed the basis for the analysis.  
These generic data values were supplemented with parameters specific to BLN and the 
surrounding area. Site-specific data included population distribution, economic parameters, 
and agricultural production.  Plant-specific release data included nuclide release, release 
duration, release energy (thermal content), release frequency, and release category (i.e., 
early release, late release).  These data in combination with site specific meteorology were 
used to simulate the probability distribution of impact risks (exposure and fatalities) to the 
surrounding 80-kilometer (within 50 miles) population. 
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3.19.2.2. Environmental Consequences 
The consequences of a beyond-design-basis accident to the maximally exposed off-site 
individual, an average individual, and the population residing within an 80-kilometer (50-
mile) radius of the reactor site are summarized in Tables 3-42 through 3-44.  These 
analyses assumed average or mean meteorological conditions.  The analysis also assumed 
that a site emergency would have been declared early in the accident sequence and that all 
nonessential site personnel would have evacuated the site in accordance with site 
emergency procedures before any radiological releases to the environment occurred.  In 
addition, a 95 percent probability was assigned to the assumption that emergency action 
guidelines would have been implemented to initiate evacuation of the public within 16 
kilometers (10 miles) of the plant.  This is a reasonably conservative assumption which 
implies that 5 percent of the population would not evacuate as directed. 

Table 3-42. Severe Accident Analysis Results, Total Risks 

Plant Design 
Dose-Risk 
(Person-
Rem/yr) 

Dollar Risk 
($/yr) 

Affected 
Land 

(hectares per 
accident) 

Early 
Fatalities (per 

year) 

Latent 
Fatalities (per 

year) 

B&W PWR 1.06E+00 2.18E+03 6.35E+04 0.00E+00 5.95E-04 

AP1000 2.88E-02 7.68E+01 1.40E+05 0.00E+00 1.83E-05 
Note:  2.88E-02 is equal to 2.88x10-2 or 0.0288 

Table 3-43. Severe Accident Individual Annual Risks, B&W Unit 

Release Category 
(frequency per reactor 

year) 

Maximally Exposed Off-
Site Individual 

Average Individual Member 
of Population Within 80 
Kilometers (50 miles) 

Dose Risk1 
(rem/year) 

Cancer 
Fatality2 

Dose Risk1 
(rem/year) 

Cancer 
Fatality2 

CFER (2.91E-07) 1.73E-04 3.72E-09 1.32E-07 8.72E-11 
CFEL (2.54E-07) 8.69E-06 6.96E-09 1.19E-07 6.01E-11 
BP (3.59E-07) 3.77E-05 4.70E-09 2.09E-07 1.37E-10 
CFL (1.42E-06) 3.99E-05 3.26E-09 3.54E-07 1.72E-10 
Cumulative Total Individual 
Risk  1.86E-08  4.55E-10 

Notes:  
1. Includes the likelihood of occurrence of each release category 
2. Increased likelihood of cancer fatality per year 
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Table 3-44. Severe Accident Individual Annual Risks, AP1000 Unit  

Release Category 
(frequency per reactor year) 

 
Maximally Exposed Off-Site 

Individual 

Average Individual Member of 
Population Within 80 
Kilometers (50 miles) 

Dose Risk1

(rem/year) 
Cancer 
Fatality2 

Dose Risk1 
(rem/year) 

Cancer 
Fatality2 

CFI (1.89E-10) 1.70E-07 2.29E-12 1.07E-10 8.56E-14 
CFE (7.47E-09) 2.47E-06 3.34E-11 5.34E-09 2.97E-12 
IC (2.21E-07) 1.76E-06 3.38E-11 7.54E-10 3.82E-13 
BP (1.05E-08) 2.00E-05 2.35E-10 1.69E-08 1.11E-11 
CI (1.33E-09) 7.49E-07 1.21E-11 7.66E-10 6.27E-13 
CFL (3.45E-13) 2.95E-12 3.08E-16 2.84E-13 3.26E-16 
Cumulative Total Individual 
Risk  3.17E-10  1.52E-11 

Notes:  
1. Includes the likelihood of occurrence of each release category 
2. Increased likelihood of cancer fatality per year 

The B&W unit results show that the highest risk to the maximally exposed off-site individual 
is one fatality every 54 million years (or 1.86 x 10-8 per year) while the risk to an average 
individual member of the public is one fatality every 2 billion years (or 4.55 x 10-10 per year). 
The AP1000 unit results show that the highest risk to the maximally exposed off-site 
individual is one fatality every 3 billion years (or 3.17 x 10-10 per year) while the risk to an 
average individual member of the public is one fatality every 66 billion years (or 1.52 x 10-11 
per year). The risk associated with the AP1000 unit is lower due to its advanced design. 
However, for either the B&W or the AP1000 unit, the risk to the general population and 
individual members of the public is insignificant when compared to other societal risks. 
Overall, the risk results presented above for both the B&W and the AP1000 unit are minor.  

3.19.3. Plant Security 
Some nongovernmental entities and members of the public have expressed concern about 
the risks posed by nuclear generating facilities in light of the threat of terrorism.  TVA 
believes that the possibility of a terrorist attack affecting operation of one or more units at 
BLN is very remote and that postulating potential health and environmental impacts from a 
terrorist attack involves substantial speculation. 

TVA has in place detailed, sophisticated security measures to prevent physical intrusion 
into all its nuclear plant sites, including BLN, by hostile forces seeking to gain access to 
plant nuclear reactors or other sensitive facilities or materials.  TVA security personnel are 
trained and retrained to react to and repel hostile forces threatening TVA nuclear facilities. 
TVA’s security measures and personnel are inspected and tested by the NRC.  It is highly 
unlikely that a hostile force could successfully overcome these security measures and gain 
entry into sensitive facilities, and even less likely that they could do this quickly enough to 
prevent operators from putting plant reactors into safe shutdown mode.  However, the 
security threat that is more frequently identified by members of the public or in the media 
are not hostile forces invading nuclear plant sites but attacks using hijacked jet airliners, the 
method used on September 11, 2001, against the World Trade Center and the Pentagon.  
The likelihood of this now occurring is equally remote in light of today’s heightened security 
awareness at airports, but this threat has been carefully studied.  
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The Nuclear Energy Institute (NEI) commissioned the Electric Power Research Institute 
(EPRI) to conduct an impact analysis of a large jet airline being purposefully crashed into 
sensitive nuclear facilities or containers including nuclear reactor containment buildings, 
used fuel storage ponds, used fuel dry storage facilities, and used fuel transportation 
containers.  Using conservative analyses, EPRI concluded that there would be no release 
of radionuclides from any of these facilities or containers because they are already 
designed to withstand potentially destructive events.  Nuclear reactor containment 
buildings, for example, have thick concrete walls with heavy reinforcing steel and are 
designed to withstand large earthquakes, extreme overpressures, and hurricane force 
winds.  The EPRI analysis used computer models, in which a Boeing 767-400 was crashed 
into containment structures that were representative of all U.S. nuclear power containment 
types.  The containment structures suffered some crushing and chipping at the maximum 
impact point but were not breached.  The results of this analysis are summarized in an NEI 
paper titled “Aircraft Crash Impact Analyses Demonstrate Nuclear Power Plant’s Structural 
Strength” (NEI 2002). 

The EPRI analysis is fully consistent with research conducted by NRC. When NRC recently 
considered such threats, NRC Commissioner McGaffigan observed: 

Today the NRC has in place measures to prevent public health and safety impacts of a 
terrorist attack using aircraft that go beyond any other area of our critical infrastructure. In 
addition to all the measures the Department of Homeland Security and other agencies have 
put in place to make such attacks extremely improbable (air marshals, hardened cockpit 
doors, passenger searches, etc.), NRC has entered into a Memorandum of Understanding 
with NORAD/NORTHCOM to provide realtime information to potentially impacted sites by 
any aircraft diversion.  

As NRC has said repeatedly, our research showed that in most (the vast majority of) cases 
an aircraft attack would not result in anything more than a very expensive industrial accident 
in which no radiation release would occur. In those few cases where a radiation release 
might occur, there would be no challenge to the emergency planning basis currently in effect 
to deal with all beyond-design-basis events, whether generated by mother nature, or 
equipment failure, or terrorists (NRC 2007). 

Notwithstanding the very remote risk of a terrorist attack affecting operations, TVA 
increased the level of security readiness, improved physical security measures, and 
increased its security arrangements with local and federal law enforcement agencies at all 
of its nuclear generating facilities after the events of September 11, 2001.  These additional 
security measures were taken in response to advisories issued by NRC.  TVA continues to 
enhance security at its plants in response to NRC regulations and guidance.  The security 
measures TVA has taken at its sites are complemented by the measures taken throughout 
the United States to improve security and reduce the risk of successful terrorist attacks.  
This includes measures designed to respond to and reduce the threats posed by hijacking 
large jet airliners. 

In the very remote likelihood that a terrorist attack did successfully breach the physical and 
other safeguards at BLN resulting in the release of radionuclides, the consequences of 
such a release are reasonably captured by the discussion of the impacts of severe 
accidents discussed above in this section.  
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3.20. Decommissioning 
Decommissioning is not addressed in TVA’s 1974 FES.  However, the AEC 1974 FES 
includes a brief discussion of both the process and the cost.  The 1999 CLWR FEIS (DOE 
1999, Section 5.2.5) includes discussion of decontamination and decommissioning, but 
does not mention costs.  As these documents explain, at the end of the operating life of a 
nuclear unit, TVA would seek the termination of its operating license from NRC.  
Termination requires that the unit be decommissioned, a process that ensures the unit is 
safely removed from service and the site made safe for unrestricted use.  A 
decommissioning plan would be developed for approval by NRC, with appropriate 
environmental reviews, when TVA prepares to decommission the unit in the future.  

For the purpose of this environmental review, the decommissioning process and 
requirements are essentially the same insofar as both alternative units are concerned.  The 
partially completed B&W unit and the advanced design AP1000 unit are PWRs, which are 
treated similarly when factors such as minimum estimated decommissioning cost and 
planning are taken into account. 

Methods 
The three NRC-approved methods of decommissioning nuclear power facilities described in 
the CLWR EIS (DOE 1999) are still viable alternatives: 

1. DECON.  The DECON option calls for the prompt removal of radioactive material at the 
end of the plant life.  Under DECON, all fuel assemblies, nuclear source material, 
radioactive fission and corrosion products, and all other radioactive and contaminated 
materials above NRC-restricted release levels are removed from the plant.  The reactor 
pressure vessel and internals would be removed along with removal and demolition of 
the remaining systems, structures, and components with contamination control 
employed as required.  This is the most expensive of the three options. 

2. SAFSTOR.  SAFSTOR is a deferred decontamination strategy that takes advantage of 
the natural dissipation of almost all of the radiation.  After all fuel assemblies, nuclear 
source material, radioactive liquid, and solid wastes are removed from the plant, the 
remaining physical structure would then be secured and mothballed.  Monitoring 
systems would be used throughout the dormancy period and a full-time security force 
would be maintained.  The facility would be decontaminated to NRC-unrestricted 
release levels after a period of up to 60 years, and the site would be released for 
unrestricted use.  Although this option makes the site unavailable for alternate uses for 
an extended period, worker and public doses would be much smaller than under 
DECON, as would the need for radioactive waste disposal. 

3. ENTOMB.  As the name implies, this method involves encasing all radioactive materials 
on site rather than removing them.  Under ENTOMB, radioactive structures, systems, 
and components are encased in a structurally long-lived substance, such as concrete.  
The entombed structure is appropriately maintained and monitored until radioactivity 
decays to a level that permits termination of the license.  This option reduces worker 
and public doses, but because most power reactors will have radionuclides in 
concentrations exceeding the limits for unrestricted use even after 100 years, this option 
may not be feasible under current regulation.  

It is expected that by the time the BLN unit is decommissioned, new, improved technologies 
and efficiencies will have been developed and approved by NRC. 
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Cost 
In AEC’s FES the estimated cost of cost of decommissioning was $25 million.  NRC 
currently estimates that decommissioning a PWR would cost a minimum of $400 million per 
unit in today’s dollars.  TVA presently maintains a nuclear decommissioning trust to provide 
money for the ultimate decommissioning of its entire fleet of nuclear power plants.  The 
fund is invested in securities generally designed to achieve a return in line with overall 
equity market performance.  The estimated assets of the decommissioning trust fund as of 
August 31, 2009, totaled $798 million.  This balance is less than the present value of the 
estimated future nuclear decommissioning costs for TVA’s operating nuclear units and is 
primarily due to the recent downturn in market performance which has impacted TVA’s 
investments.  TVA recently provided the NRC with a plan to ensure decommissioning 
funding assurance when eventual decommissioning activities take place.  The plan 
describes an external sinking fund approach that provides funding assurance for each 
nuclear unit at the end of its respective term of licensed operation.  A fund balance is 
projected for each remaining year of unit operation.  In accordance with NRC regulations, 
TVA will annually review the minimum amount to be provided for decommissioning funding 
assurance and, as necessary, will make contributions to the funds for each unit, or apply 
another method or combination of methods of funding assurance consistent with NRC 
regulations and guidance.  TVA monitors the assets of its nuclear decommissioning trust 
versus the present value of its liabilities in order to ensure that, over the long term and 
before cessation of nuclear plant operations and commencement of decommissioning 
activities, adequate funds from investments will be available to support decommissioning.   

Prior to the time the BLN unit commences operation, TVA would create a separate trust 
account for the unit within the decommissioning trust fund.  It also has the option of 
applying another method or combination of methods of funding assurance to cover the 
costs of future decommissioning.   

Potential Impacts to the Environment 
Environmental issues associated with decommissioning were analyzed in the Generic 
Environmental Impact Statement for Licensing of Nuclear Power Plants, NUREG–1437 
(NRC 1996; 1999).  The generic environmental impact statement included a determination 
of whether the analysis of the environmental issue could be applied to all plants and 
whether additional mitigation measures would be warranted.  Issues were sorted into two 
categories.  For those issues meeting Category 1 criteria, no additional plant-specific 
analysis is required by NRC, unless new and significant information is identified.  Category 
2 issues are those that do not meet one or more of the criteria of Category 1 and therefore 
require additional plant-specific review.  Environmental analysis of the future 
decommissioning plan for either alternative BLN unit would tier from this or the appropriate 
NRC document in effect at the time. 

TVA has not identified any significant new information during this environmental review that 
would indicate the potential for decommissioning impacts not previously reviewed.  
Therefore, TVA does not at this time anticipate any adverse effects from the 
decommissioning process.  As stated earlier, further environmental reviews would be 
conducted at the time a decommissioning plan for the BLN unit is proposed. 
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