
Categorical Exclusion Checklist for Proposed TVA Actions 
Categorical Exclusion Number Claimed Organization ID Number Tracking Number (NEPA Administration Use Only) 

   
Form Preparer Project Initiator/Manager Business Unit 

   
Project Title Hydrologic Unit Code 

  
Description of Proposed Action (Include Anticipated Dates of Implementation)  Continued on Page 3 (if more than one line) 

 
Initiating TVA Facility or Office TVA Business Units Involved in Project 

  
Location (City, County, State) 

 
 

246801

John  Brellenthin Jeffrey  McGuire NGD&C - Nuclear Generation 
Development

Tritiated Water Storage Tank 06010201-190

X

For Proposed Action See Attachments and References

Watts Bar Nuclear Plant For Business Unit Listing See Attachments and References

For Project Location see Attachments and References

Parts 1 through 4 verify that there are no extraordinary circumstances associated with this action:

Part 1. Project Characteristics

Is there evidence that the proposed action--- No    Yes                   Information Source

 1. Is major in scope? X For comments see attachments

 2. Is part of a larger project proposal involving other TVA actions or other federal agencies? X For comments see attachments

*3. Involves non-routine mitigation to avoid adverse impacts? X McGuire J.  07/06/2011

 4. Is opposed by another federal, state, or local government agency? X McGuire J.  07/06/2011

*5. Has environmental effects which are controversial? X McGuire J.  07/06/2011

*6. Is one of many actions that will affect the same resources? X McGuire J.  07/06/2011

 7. Involves more than minor amount of land? X McGuire J.  07/06/2011

* If "yes" is marked for any of the above boxes, consult with NEPA Administration on the suitability of this project for a categorical exclusion.

Part 2. Natural and Cultural Features Affected

Would the proposed action--- No    Yes
Per-  Commit-               Information Source
mit     ment                   for Insignificience

 1. Potentially affect endangered, threatened, or special status species? X For comments see attachmentsNo No

 2. Potentially affect historic structures, historic sites, Native American 
religious or cultural properties, or archaeological sites?

X For comments see attachmentsNo No

 3. Potentially take prime or unique farmland out of production? X For comments see attachmentsNo No

 4. Potentially affect Wild and Scenic Rivers or their tributaries? X Brellenthin J.  08/31/2011No No

 5. Potentially affect a stream on the Nationwide Rivers Inventory? X Brellenthin J.  08/31/2011No No

 6. Potentially affect wetlands, water flow, or stream channels? X For comments see attachmentsNo No

 7. Potentially affect the 100-year floodplain? X For comments see attachmentsNo No

 8. Potentially affect ecologically critical areas, federal, state, or local park 
lands, national or state forests, wilderness areas, scenic areas, wildlife 
management areas, recreational areas, greenways, or trails?

X For comments see attachmentsNo No

 9. Contribute to the spread of exotic or invasive species? X Brellenthin J.  08/31/2011No No

 10. Potentially affect migratory bird populations? X For comments see attachmentsNo No

 11. Involve water withdrawal of a magnitude that may affect aquatic life or 
involve interbasin transfer of water?

X Brellenthin J.  08/31/2011No No

 12. Potentially affect surface water? X For comments see attachmentsNo No

 13. Potentially affect drinking water supply? X Brellenthin J.  08/31/2011No No

 14. Potentially affect groundwater? X For comments see attachmentsNo No

 15. Potentially affect unique or important terrestrial habitat? X For comments see attachmentsNo No

 16. Potentially affect unique or important aquatic habitat? X For comments see attachmentsNo No
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Part 3. Potential Pollutant Generation

Would the proposed action potentially (including accidental or unplanned)--- No    Yes
Per-  Commit-               Information Source
mit     ment                   for Insignificience

 1. Release air pollutants? X For comments see attachmentsNo No

 2. Generate water pollutants? X For comments see attachmentsNo Yes

 3. Generate wastewater streams? X Brellenthin J.  08/31/2011No No

 4. Cause soil erosion? X Brellenthin J.  08/31/2011No No

 5. Discharge dredged or fill materials? X Brellenthin J.  08/31/2011No No

 6. Generate large amounts of solid waste or waste not ordinarily generated? X For comments see attachmentsNo No

 7. Generate or release hazardous waste (RCRA)? X For comments see attachmentsNo No

 8. Generate or release universal or special waste, or used oil? X For comments see attachmentsNo No

 9. Generate or release toxic substances (CERCLA, TSCA)? X Brellenthin J.  10/04/2011No No

 10. Involve materials such as PCBs, solvents, asbestos, sandblasting material, 
mercury, lead, or paints?

X Brellenthin J.  08/31/2011No No

 11. Involve disturbance of pre-existing contamination? X Brellenthin J.  08/31/2011No No

 12. Generate noise levels with off-site impacts? X Brellenthin J.  08/31/2011No No

 13. Generate odor with off-site impacts? X Brellenthin J.  08/31/2011No No

 14. Produce light which causes disturbance? X Brellenthin J.  08/31/2011No No

 15. Release of radioactive materials? X Brellenthin J.  08/31/2011No No

 16. Involve underground or above-ground storage tanks or bulk storage? X For comments see attachmentsNo Yes

 17. Involve materials that require special handling? X Brellenthin J.  08/31/2011No No

Part 4. Social and Economic Effects

Would the proposed action--- No    Yes
Commit-            Information Source

ment                  for Insignificience

 1. Potentially cause public health effects? X Brellenthin J.  08/31/2011No

 2. Increase the potential for accidents affecting the public? X Brellenthin J.  08/31/2011No

 3. Cause the displacement or relocation of businesses, residences, cemeteries, or 
farms?

X Brellenthin J.  08/31/2011No

 4. Contrast with existing land use, or potentially affect resources described as 
unique or significant in a federal, state, or local plan?

X Brellenthin J.  08/31/2011No

 5. Disproportionately affect minority or low-income populations? X Brellenthin J.  08/31/2011No

 6. Involve genetically engineered organisms or materials? X Brellenthin J.  08/31/2011No

 7. Produce visual contrast or visual discord? X Brellenthin J.  08/31/2011No

 8. Potentially interfere with recreational or educational uses? X Brellenthin J.  08/31/2011No

 9. Potentially interfere with river or other navigation? X Brellenthin J.  08/31/2011No

 10. Potentially generate highway or railroad traffic problems? X Brellenthin J.  08/31/2011No

Part 5. Other Environmental Compliance/Reporting Issues

Would the proposed action--- No    Yes
Commit-        Information Source

ment              for Insignificience

 1. Release or otherwise use substances on the Toxic Release Inventory list? X Brellenthin J.  08/31/2011No

 2. Involve a structure taller than 200 feet above ground level? X Brellenthin J.  08/31/2011No

 3. Involve site-specific chemical traffic control? X For comments see attachmentsNo

 4. Require a site-specific emergency notification process? X For comments see attachmentsNo

 5. Cause a modification to equipment with an environmental permit? X Brellenthin J.  08/31/2011No

 6. Potentially impact operation of the river system or require special water 
elevations or flow conditions??

X Brellenthin J.  08/31/2011No

 7. Involve construction of a new building or renovation of existing building 
(i.e., major changes to lighting, HVAC, and/or structural elements of building 
of 2000 sq. ft or more) on which TVA will pay/pays the utilities??

X Brellenthin J.  08/31/2011No
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Description of Proposed Action (Include Anticipated Dates of Implementation)  Continued from Page 1 
 
 
Parts 1 through 4:  If “yes” is checked, describe in the discussion section following this form why the effect is insignificant.  
Attach any conditions or commitments which will ensure insignificant impacts.  Use of non-routine commitments to avoid 
significance is an indication that consultation with NEPA Administration is needed. 
 
An  EA or  EIS will be prepared. 
 
Based upon my review of environmental impacts, the discussions attached, and/or consultations with NEPA 
Administration, I have determined that the above action does not have a significant impact on the quality of the human 
environment and that no extraordinary circumstances exist.  Therefore, this proposal qualifies for a categorical exclusion 
under Section 5.2.      of TVA NEPA Procedures. 
 
Project Initiator/Manager Date 
  
TVA Organization E-mail Telephone 
   
 

Site Environmental Compliance Reviewer  Final Review/Closure 

   
Signature  Signature 

 

Other Review Signatures (as required by your organization) 

   
Signature  Signature 

   
Signature  Signature 

   
Signature  Signature 

 
 
 

1

John  Brellenthin 10/04/2011

Ruth M Horton 09/26/2011

Jerri L Phillips 09/28/2011

John  Brellenthin 09/28/2011

10/04/2011Jeffrey  McGuire

jjmcguir@tva.govUNKN

Attachments/References

Description of Proposed Action

Construct a 500,000 gallon Tritiated Water Storage tank and associated pumps and piping at Watts Bar Nuclear (WBN), and install a reverse 

osmosis/demineralizer (RO) system in the existing Waste Packaging Area. This tank will store treated tritiated water from both Watts Bar Units 

and have sufficient capacity to store and release the water during appropriate time periods in order to maintain releases within Tech Spec 

5.7.2.7 limits, and will allow the station to plan fewer numbers of releases per year. The stainless steel tank is approximately 45 feet in 

diameter and 45 feet tall. Secondary containment will be provided by setting the storage tank into a larger diameter, open tank with a rain 

shield (about 55' diameter x 30' high) to provide full capacity retention. The piping will be designed to protect ground water in conjunction 

with the nuclear industry's voluntary groundwater protection initiative.Additonal details  can be found in the attached Technical information 
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document.  

Project Location

The tank will be located on open ground west of the Unit-1 Primary Water and Refueling Water Storage Tanks within the plant's existing protected 

area. See location map in the attached project description.

TVA Business Units Involved in Project

NGD&C - Nuclear Generation Development, NUCGEN - Nuclear Engineering, NUCGEN - Nuclear Operations

CEC Comment Listing

Part 1 Comments

1. See attached Project description and location map.

By: John  Brellenthin  08/31/2011

Files: Tritium tank description.docx  09/22/2011  225,237 Bytes

1. Additional information on the project scope and details of the design and construction, as well as a location map can be 

found in the attachment.

By: John  Brellenthin  08/31/2011

2. This action is connected to DOEs Final Supplemental Environmental Impact Statement (FSEIS) for the Production of Tritium in 

Commercial Light Water Reactors.

By: John  Brellenthin  09/22/2011

Part 2 Comments

1. TVA's Final Supplemental Environmental Impact Statement (FSEIS) on completion of Watts Bar Nuclear Plant Unit 2 (Project 

2006-124) Table S-1 provided a summary of direct, indirect, and cumulative environmental effects from completion of WBN 

Unit 2. With regard to endangered threatened or special species the SEIS concluded that there would be no effect on 

state-listed or federally listed aquatic animals or their habitats. The tritiated water storage tank is planned for an area 

currently dedicated to plant operations and is within the WBN Unit 2 FSEIS project study area.

By: John  Brellenthin  09/26/2011

1. Reference Watts Bar Unit 2 FSEIS.

By: Jeffrey  McGuire  09/26/2011

2. TVA's FSEIS on completion of WBN Unit 2 (Project 2006-124) Table S-1 provides a summary of direct, indirect, and cumulative 

environmental effects from completion of WBN Unit 2. With regard to cultural resources, the FSEIS concluded that historic 

resources on and adjacent to the site and archaeological resources within the area of potential effect would not be 

adversely affected by WBN Unit 2 construction. The tritiated water storage tank is planned for and area currently dedicated 

to plant operations and is within the WBN Unit 2 FSEIS project study area.

By: John  Brellenthin  09/26/2011

3. The project is located within the plant protected area, which has been dedicated to industrial use since construction began 

at the WBN site.

By: John  Brellenthin  09/22/2011

6. No distubance is planned for any area outside the plant protected area.

By: John  Brellenthin  08/31/2011

7. If the proposed tank is constructed in the area shown highlighted on the attached map, then the tank would be outside of the 
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100-year floodplain and there would not adverse impacts to the Probable Maximum Precipitation (PMP) site drainage 

elevations.  

By: Roger A. Milstead  09/16/2011

Files: WBNsiteplan.pdf  09/16/2011  511,373 Bytes

8. TVA's FSEIS on completion of WBN Unit 2 (Project 2006-124) Table S-1 provided a summary of direct, indirect, and cumulative 

environmental effects From completion of WBN Unit 2. With regard to Natural Areas, the SEIS concluded that no impacts would 

occur to the five natural areas within 5 miles of WBN, including the Chickamauga State Mussel Sanctuary. The project is 

located within the plant protected area which has been dedicated to industrial use since construction began at the WBN site.

By: John  Brellenthin  09/26/2011

10. The proposed structures should not be tall enough to impact low flying migratory birds, and the project location adjacent to 

the major plant buildings, plus the continuous lighting of the area should be sufficient to allow avoidance of the tank. 

By: John  Brellenthin  08/31/2011

12. An application for coverage under the construction stormwater general permit will be submitted and appropriately maintained 

if more than 1 acre of land is disturbed at any given time (taking into account applicable disturbed areas not associated 

with this project).

By: Travis R. Markum  09/22/2011

12. TVAs FSEIS on completion of WBNPlant Unit 2 (Project 2006-124) Table S-1 provides a summary of direct, indirect, and 

cumulative environmental effects from completion of WBN Unit 2.  With regard to surface water, the FSEIS concluded that 

increases in flows, and use of treatment chemicals in systems associated with the additional operation of Unit 2 would not 

impact surface waters if compliance with NPDES permit limits was maintained. This project will provide the capacity to store 

tritiated water to provide flexibility in scheduling releases to meet TECH SPEC and NPDES permit limitations and should 

reduce the number of releases in a given year.

By: John  Brellenthin  09/26/2011

14.  The piping will be designed to protect ground water from leaking pipes in conjunction with the nuclear industry''s 

voluntary groundwater protection initiative. The design could consist of a trench or tunnel into which the pipes are placed, 

use of a double-walled pipe system, stainless steel pipe, HDPE (high density polyethylene) pipe, or routing the pipe above 

ground for visual inspection.

By: John  Brellenthin  08/31/2011

15. The project is located within the plant protected area, which has been dedicated to industrial use since construction began 

at the the WBN site.

By: John  Brellenthin  09/22/2011

16. See response to question 12 above.

By: John  Brellenthin  09/22/2011

Part 3 Comments

1. Some minor emissions can be expected resulting from use of cranes, and other construction equipment, but they are within the 

levels generally experienced already on the site and no special equipment should be necessary for the project.  

By: John  Brellenthin  08/31/2011

1. No

By: Jeffrey  McGuire  07/06/2011

2. An application for coverage under the construction stormwater general permit will be submitted and appropriately maintained 

if more than 1 acre of land is disturbed at any given time (taking into account applicable disturbed areas not associated 

with this project).

By: Travis R. Markum  09/22/2011

2. Small amounts of runoff may be expected during construction, and they will be controlled using Best Management Practices 

(BMPs). The construction area to be disturbed should be less than one acre at any given time.

By: John  Brellenthin  09/22/2011

6. Wastes generated should be sorted by construction and demolition wastes and solid (trash) wastes.  Site environmental staff 

should approve generation and disposal plan.

By: Kenneth F. Hickerson  09/22/2011

7. Review anticipated waste generation with site environmental staff.  Send only to approved ERAL facility.

By: Kenneth F. Hickerson  09/16/2011
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CEC Comment Listing

8. Review anticipated waste generation with site environmental staff.

By: Kenneth F. Hickerson  09/16/2011

8. All new oils or used oil on site will be controlled according to the existing programs at WBN.

By: Andrew F Polahar  09/01/2011

16. I know the tank sizes are nominal but the numbers quoted show the secondary containment smaller than the primary tank.  In 

addition a 10 year 24 hour storm in the Watts Bar area is 5 inches of rain.  The final design numbers need to comply with 

this criteria.  The secondary containment sump pump needs to be operated in manual.  It is implied (but not defined)that 

this is the process since any accumulation in the containment will be sampled prior to pumping. 

By: Andrew F Polahar  09/01/2011

16. A summary of the tanks specification document describing the tank and secondary containment design, along with selected 

drawings has been added as an attachment.

By: John  Brellenthin  09/26/2011

Files: Tritium Tank Specifications .pdf  09/26/2011  752,090 Bytes

16. Above ground 500,000 gallon tank with full secondary containment (tank within a tank design). The tank overflow to secondary 

containment is at approximately 44 feet,so the maximum volume is ~523443 gal not counting the area taken up by the bladder 

minus ~ 1000 gal for the overflow storage which will be inside the containment for a total volume of less than 522443 gal 

for the storage tank. This is within the approximately 533,000 gallon capacity of the secondary containment tank. The 

secondary containment tank will be equipped with a rain shield to exclude most rainfall, and any leak above the rain shield 

must have a path to the secondary containment.

By: John  Brellenthin  09/26/2011

Part 5 Comments

3. All chemicals used on the site for construction of the tank and associated equipment for this project will be reviewed and 

approved under the site Chemical Traffic Control program. 

By: John  Brellenthin  08/31/2011

4. Reference is ECM-8, the site Spill Prevention, Control and Countermeasures (SPCC) Plan. Reporting of spills should be made 

to the Shift Manager at the plant.

By: John  Brellenthin  10/04/2011

CEC Commitment Listing

Part 3 Commitments

2. WBN NPDES permit's flow schematic will be updated and submitted to the permitting authority prior to implementing final 

changes to liquid rad wastewater treatments and flows.

By: Travis R. Markum  10/04/2011

16. The final design will include the capability to operate the secondary containment discharge pump(s) in the manual mode to 

avoid the release of contaminated water prior to treatment.

By: John  Brellenthin  10/04/2011
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Specifications and Description for Tritium Water Storage Tank at 
Watts Bar Nuclear Plant (WBN) 

 
Purpose and Concept 

 
The purpose of this tank is to store tritiated water which has been treated with the 
station’s existing liquid radwaste processing system and a newly planned reverse 
osmosis/demineralizer system. The existing system is located in the Waste Packaging 
Area and space has been identified to also locate the newly planned reverse 
osmosis/demineralizer system in the Waste Packaging Area. The stored tritiated water 
will eventually be released to the environment via the existing pathway using the cooling 
tower blow down system. The new tritiated water storage tank will be common to both 
Watts Bar Units 1 and 2 and store radioactive water from both units. 
The type of tank being considered is approximately 45 feet in diameter and 45 feet tall 
with a domed roof. The tank will be of stainless steel construction and include an 
internal membrane bladder at the top to prevent evaporation. This system will include 
an overflow line piped to a 1,000 gallon metal tank to prevent spills from the overflow 
line from contaminating the area surrounding the tank. Piping interconnections will be 
made with the existing Waste Disposal system to allow the existing Monitor Tank pumps 
to fill the new tank. Two new pumps will be located in the Waste Packaging Area of the 
station and used to convey tank contents to the current station effluent system that 
incorporates dilution with cooling tower blow down. In addition, the design will allow the 
contents of the tank to be returned to the current liquid radwaste system and a newly 
proposed mobile reverse osmosis/demineralizer system that is intended to be a mobile 
unit located in the Waste Packaging Area. 
The new tank will have sufficient capacity to allow TVA to store large volumes of tritiated 
water produced during portions of the nuclear fuel cycle and release the water during 
appropriate time periods in order to maintain releases within mandated limits [Tech 
Spec 5.7.2.7]. In addition, the new tank will have the storage capacity to allow the 
station to plan fewer numbers of releases per year that will save administrative costs 
associated with preparing for a release. The tank will be common to both Watts Bar 
Units 1 and 2 and store processed liquid radioactive waste from both units. The process 
design intent is to only direct highly purified water to the new storage tank. Liquid 
radwaste water will be treated with the current liquid radwaste demineralizer system 
(known as ALPS for advanced liquid process system) and a newly planned mobile 
reverse osmosis/demineralizer unit. The current ALPS system is supplied and operated 
by a nuclear service company, Energy Solutions. Energy Solutions has also offered a 
mobile reverse osmosis unit with a polishing demineralizer unit to highly purify the 
effluent of the ALPS system prior to directing it to the new storage tank. The system 
design will feature piping configurations to return the new tank contents to the station if 
the water purity is not acceptable for release. Water returned to the station may be 
again treated by the ALPS system and the newly planned reverse osmosis unit to 
achieve the desired purity. 
 

 



 

 

DESIGN FEATURES AND LAYOUT 
 
The storage tank system under consideration is intended to perform the following 
functions: 

 Store tritiated water from the outlet of the Waste Disposal (ALPS) system at TVA 
Watts Bar. The nominal tank capacity will be 500,000 gallons and serve both 
reactor units. 

 Transfer water from the existing Monitor Tank (0-TANK-077-0206), using the 
existing Monitor Tank Pumps (0-PMP-077-2094 / 2096), to the new tritiated water 
storage tank. Transfer shall be via an interconnection with the 3” Mobile 
Demineralizer Supply Line located in the Waste Packaging Area and upstream of 
the connections for the Mobile demineralizer (see Appendix B). 

 Provide interconnections for a future mobile reverse osmosis/demineralizer 
system that may be operated in series or parallel with the existing ALPS liquid 
waste system. 

 Discharge water from the new tritiated water storage tank to the environment 
through the cooling tower blowdown line. The tank transfer pump discharge shall 
interconnect to the 2” Cask Decon Line, upstream of the existing Monitor Tank 
discharge radiation monitor (0-RE-90-122). 

 Return water from the tritiated water storage tank to the station liquid waste 
processing system for further purification, if required. 

 Transfer of water to the tritiated water tank, processing of the water in a mobile 
reverse osmosis/demineralizer, and discharge to the environment should not 
interfere with the ability of the existing Waste Disposal system to transfer and 
process water. 

The tank system will be in accordance with the requirements of Regulatory Guide 1.143 
“Design Guidance for Radioactive Waste Management Systems, Structures, and 
Components Installed in Light-Water-Cooled Nuclear Power Plants” Revision 2. The 
tank will be supplied to the requirements of API 650 and pipe and valves will be per 
ANSI B31.3. These standards are in accordance with the requirements of Table 1 of 
Reg. Guide 1.143. The tank foundation will be in accordance with the requirements of 
API 650. A secondary containment will be provided by setting the storage tank into a 
larger diameter, open top tank (about 55’ diameter x 30’ high) to provide full capacity 
retention. The secondary containment will be provided with a sump pump and roof for 
management of rainwater. Sump water will be sampled and if non-radioactive be 
discharged to the Turbine Building sump system which is a monitored release path. 
Two new 100% capacity transfer pumps will be provided for the storage tank and will be 
located in the Waste Packaging area The pumps will be capable of discharging tank 
water to the environment via the cooling tower blowdown flow path, as used by the 
Monitor tank system. The new transfer pumps will also be interconnected to the liquid 
radwaste processing system located in the Waste Packaging Area. In the event that 
tritiated water in the storage tank is found to be unacceptable for discharge to the 
blowdown flow, the tank discharge may be routed to the liquid radwaste system for 
further processing. Since the water being transferred to and from the outdoor storage 
tank contains tritium, the piping will be designed to protect ground water from leaking 
pipes in conjunction with the nuclear industry's voluntary groundwater protection 



 

 

initiative. The design could consist of a trench or tunnel into which the pipes are placed, 
use of a double-walled pipe system, stainless steel pipe, HDPE (high density 
polyethylene) pipe, or routing the pipe above ground for visual inspection. 
The tank will be located in an open field west of the Unit-1 Primary Water and Refueling 
Water Storage Tanks. See attached location map below. 
  



 

 

 
 
  



 

 

MECHANICAL EQUIPMENT 
 

The primary mechanical equipment includes the storage tank, two tank transfer pumps, 
interconnecting pipe, and valves needed to perform the functions outlined in Section 
2.0. The new system is designed with the capability to allow interconnection with a new 
reverse osmosis processing unit with an effluent polishing demineralizer. However, this 
RO equipment is expected to be provided and operated by a nuclear service company 
in the same manner as the current liquid radwaste demineralizer system. 
1. Storage Tank 
The tritiated water storage tank (TWST) will consist of a cylindrical shell, approximately 
45’ diameter by 45’ high with a domed roof and flat bottom. During detailed design work, 
it may be determined that the tank should be somewhat larger in diameter to prevent 
exceeding soil parameters to minimize settling. The tank will be an atmospheric tank in 
accordance with API 650 code requirements. A bladder will be provided at the top to 
limit the release of tritium via evaporation because the evaporation would be an 
unmonitored release from the station. The tank overflow pipe will contain a loop seal 
filled with clean water to further limit tritium release. The tank will be constructed of 
ASTM A312, TP 304 L stainless steel materials, 3/8” thick stainless steel plate is 
anticipated for the tritiated water storage tank. The tank will be provided with external 
thermal insulation. A nitrogen connection will be provided to initially vent air from under 
the bladder as the tank fills and later provide a nitrogen blanket inside the tank to 
facilitate movement of the bladder without damage. 
 
2. Overflow tank 
 
The TWST will include an overflow line piped to a 1,000 gallon tank. This design will 
prevent small spills from the overflow line from contaminating the area surrounding the 
tank. 
 
3. Pumps and Pipe 
 
Preliminary evaluations indicate that the existing Monitor tank pumps are capable of 
transferring water at approximately 150 gpm from the Monitor tank to the new tritiated 
water storage tank. New manual isolation valves and check valves will be added to the 
existing piping system to allow the storage tank to receive water from the Monitor tank 
pumps. A sump with pump will be provided within the secondary containment area of 
the new storage tank. The sump is intended to collect rain water that may enter the 
secondary containment area. Sump water will be sampled, analyzed, and if 
nonradioactive discharged to the turbine building sump system. For the High Bridge 
cost estimate it was assumed the new storage tank sump would tie in with the discharge 
of the RWST sump discharge to the turbine building sump system. This procedure is the 
same as the method used for sump water collected from the moat around the Refueling 
Water Storage Tanks. Interconnection with the existing Waste Disposal system will be 
made in the Waste Packaging Area near the mobile demineralizer unit. The location is 
near station column lines Y and A5 at floor elevation 729’ of the Auxiliary building. This 
connection will be made on the 3” diameter pipe header upstream of valve 2859 shown 



 

 

on P&ID 1-47W830-3. The new pipe line will be seamless stainless steel and will exit 
the building via a core bore through the concrete wall along station column line A5. An 
air operated valve for fill line shutoff on tank high level will be located in the line prior to 
the line exiting the building. Outside the building the line to the new tank inlet will be 
routed in accordance with TVA’s tritiated groundwater program. This will require the 4” 
piping be in a trench, vault or above ground. The preferred configuration is in a covered 
trench. The tank must have a means of ensuring adequate mixing requiring either a 
sparger inside the tank or an inlet nozzle near the top of the tank. Two new 100% 
capacity transfer pumps will be provided for the storage tank and will be located in the 
Waste Packaging area near columns rows Y and A5 at grade elevation. New piping for 
the pumps will include a 4” nominal suction pipe from the outdoor tank. This pipe will be 
routed parallel to the tank fill pipe from the tank through the building wall at column line 
A5. The pumps will be capable of discharging tank water to the environment via the 
cooling tower blowdown flow path, as used by the Monitor tank system. The pump 
discharge pipe will be 3” nominal, routed south along column line A5, and down through 
the floor at elevation 729’ into the Cask Decontamination Collector Tank room. The 
discharge connection will be made to existing piping in the Cask Decontamination 
Collector Tank Room at a point downstream of the Cask Decontamination Filters and 
upstream of radiation monitor (0-RE-90-122) shown on P&ID 1-47W830-2. Preliminary 
evaluations indicate that a pump similar in size to the existing Monitor Tank pump will 
be adequate for the intended service. The new transfer pumps will also be 
interconnected to the liquid radwaste processing system located in the Waste 
Packaging Area. In the event that tritiated water in the storage tank is found to be 
unacceptable for discharge to the blowdown flow, the tank discharge may be routed to 
the liquid radwaste system for further processing. 
Preliminary specifications for mechanical equipment are summarized below: 

 Transfer pumps: 150 gpm, 200’ TDH, 20 BHP, 480 VAC 

 Sump Pump 50 gpm, 1 HP, 480 VAC 

 Pipe: 3” and 4” nominal diameter, schedule 40s seamless SS pipe to ASTM 312 

 Manual Valves: 3” and 4” nominal size gate or globe valves, SS, 150 lb pressure 
class 

 Check valves: 3” and 4” nominal size check valves, SS, 150 lb pressure class 

 Control Valve: 3” nominal size valve with air operator, 120vac solenoid & 2- 
DPDT limit switches 

 Design Temperature 110 degrees F 

 Design Pressure Shut off head of transfer pumps (about 250’) 

 Instrument air piping 1/2” nominal air supply line to the tank fill shut off valve 
Regulatory Guide 1.143 describes requirements for piping and valves in liquid radwaste 
systems. The piping system design, construction, inspection, and testing shall be in 
accordance with ANSI B31.3 for “Process Piping.” For freeze protection, electrical heat 
tracing and thermal insulation are required for pipe and valves located outdoors and 
above ground. Based on existing outdoor tanks at WBN, no tank heaters are anticipated 
for the new tritiated water storage tank. 
 
 
 



 

 

Additional Considerations 
 
Since the water being transferred to and from the outdoor storage tank contains tritium, 
a design which protects ground water from leaking pipes in conjunction with the nuclear 
industry's voluntary groundwater protection initiative is required. For the High Bridge 
price estimate a covered trench for outside piping and stainless steel pipe was 
assumed. It was also assumed the trench had a sump system and allowed for piping 
inspections. This is the most desirous configuration for outside piping. If any other 
configuration is proposed in the design of outside piping, such as routing piping through 
the Additional Equipment Building, use of HDEP pipe or double walled pipe or using 
above ground piping, TVA will consider that configuration based on the effectiveness of 
the configuration to protect ground water from leaking piping. 
 
4. Reverse Osmosis Unit and Polishing Demineralizer. 
 
A nuclear service company will furnish and operate a reverse osmosis (RO) unit to 
highly purify liquid radwaste before the water is routed to the tritiated water storage 
tank. It is also anticipated that the RO unit will require a polishing demineralizer for the 
RO effluent. This will be located in the station Waste Packaging Area. Currently this 
space is occupied with DAW storage and an enclosure for decontaminating tools or 
other items. The stored DAW can be removed and the decontamination enclosure is 
constructed of light weight metal panels that can be easily disassembled. Therefore, 
space can be made available for the RO unit and demineralizer. Reconfiguring the 
Waste Packaging Area to accommodate a RO unit and demineralizer should be 
considered an integral part of a station modification to provide a tritiated water storage 
tank system. 
 
STRUCTURAL DESIGN 
 
1. Storage Tank Foundation 
The tank will be located in an area west of Unit 1 RWST and PWST. The foundation will 
be on a slightly elevated area bracketed by two 36” underground non-safety related 
ERCW return lines to the southeast and underground utilities consisting of fire main, 
service air, sewage and storm drain lines to the northwest. 
Settlement must be minimized to eliminate potential damage to underground utilities in 
the proximate area, therefore it is anticipated piles will need to be installed. It is 
estimated; approximately 42 piles 50’ long and 18” in diameter will be needed. The piles 
should rest on bed rock and assure that settlement will not impact the tank or the 
proximate utilities and underground lines. 
In accordance with the requirements of Reg. Guide 1.143, Table 1, the tank shall meet 
the requirements of API 650. As such, the tank foundation will also be required to be in 
accordance with the requirements of API 650. For the High Bridge cost estimate a 60’ 
diameter, 2’ thick rebar reinforced foundation with piles was assumed. 
 
2. Secondary Containment Requirements 
 



 

 

This tank will have a secondary containment designed for 100% of the stored liquid. 
This design will consist of setting the storage tank into a larger diameter, open top tank 
(about 55’ diameter x 30’ high) to provide full capacity retention. With this tank within a 
tank design, an annular space of about 5 feet will exist between the inner and outer tank 
walls. This access space would be large enough to accommodate maintenance and 
inspection activities. 
The TWST will be stainless steel construction, while the outer tank (secondary 
containment) may be painted carbon steel. Piping for the TWST will penetrate the outer 
tank and be sealed at the wall penetrations. The bottom of the outer tank will set on the 
concrete pad and the bottom of the inner tank will set on the outer tank. If the bottom of 
the outer tank is of a dissimilar material than the inner tank, an insulating layer will be 
required between the two tanks to dissimilar metals. Alternatively the bottom of the 
outer could be of the same material of the inner tank. A rain hood, similar in design to 
the refueling water storage tank will be included to minimize rain water accumulation in 
the outer tank. 
 
3. Miscellaneous new foundations and penetrations through existing floors and 
walls. 
 
Two small concrete pads are included in the project design for setting the pumps that 
take suction from the new tritiated water storage tank. These pads will be located in the 
Waste Packaging Area along column row A5. 
The system design for piping and conduit requires penetration of the Auxiliary Building 
floor at elevation 729’ for a 3” nominal pipe and conduit carrying instrumentation signals. 
There is a suitable penetration in this location which will require removal of a section of 
abandoned dematerialized water line going to the cast washdown pit. Wall penetrations 
will include a 3” nominal fill line to the tank and a 4” nominal tank discharge line (transfer 
pump suction). Both pipes will penetrate the building wall along column line A5 just 
north of column line Y. Conduit runs for the new tank will also penetrate the A5 wall in 
parallel with the pipelines. 
 
ELECTRICAL EQUIPMENT 
 
1. Auxiliary Power Requirements 
 
MCC 480V Cnds Deminrlzr Waste Evap Bldg. MCC (0- MCC-249-1) is located in the 
Condensate Demineralizer Waste Evaporator Building. It is adjacent to the Waste 
Packaging Building and has many available locations for adding loads. For these 
reasons it is recommended it be utilized it for the following loads: 

 Two transfer pumps of approximately 20 BHP, 460 V, 3 phase 

 One sump pump approximately 1 BHP, 460V, 3 phase (feed shared with Heat 
Tracing feed) 

 Control power requirements for level controls and alarms 

 One 15 kVA Heat Tracing step-down transformer with 120/208V distribution 
panel for outdoor exposed piping 

 



 

 

2. Instrumentation & Controls 
 
Monitoring of TWST discharge for offsite liquid releases will use existing radiation 
monitoring equipment (0-RE-90- 122). The discharge path from the new tritiated water 
storage tank will be interconnected to the present monitoring system used to discharge 
processed water into cooling tower blow down for dilution. There are no changes to the 
present discharge monitoring or controls system. 
Control from the Waste Disposal Panel is not required. Therefore, controls for the new 
transfer pumps and other related tank controls will be located in a new local control 
panel. The new control panel will be located adjacent to the new transfer pumps in the 
Waste Packaging Area. Local alarm lights and logic relays will be provided on this 
panel. Additionally, pump trip alarms, tank overflow alarm, shutoff valve closed, and 
secondary containment high level alarm to monitor for leaks will provide inputs to the 
plant computer for remote indication. Interlocks will be required to the existing Waste 
Disposal Panel for the Monitoring Pump interfaces and/or shutoff valve closed related 
alarm. Control for the sump pump will be locally at the pump with a local starter fed in 
common with the heat tracing transformer. Heat tracing distribution will be self 
controlled with a thermostat shutoff for the distribution panel. 
Anticipated alarms and related control interfaces are as follows: 

 Tank Low-Low Level alarm (loss of transfer pump suction) 

 Tank High Level alarm (impending overflow) 

 Tank High-High Level alarm and trip (auto isolation of tank inlet valve and/or trip 
the existing Monitor Pumps) 

 Tank Decreasing Level alarm (tank leak indication) 

 Flow Detection alarm in overflow tank 

 Secondary Containment High Level (Level float switch at sump) 

 Low Suction Pressure trip for transfer pumps 
 
3. Physical Installation 
 
The MCCs are located in the Condensate Demineralizer Waste Evaporator (CDWE) 
Building at EL 750’ Mezzanine and near column rows Y and A11. Cable routing will be 
in cable tray above the MCCs. However, cabling will be in conduit from the CDWE 
Building west into the Waste Packaging Area where the new transfer pumps are to be 
located and a new local control panel. This new local control panel will include any logic 
relays required for interlocks to the pumps and for display of local alarm indication 
lights, along with a computer I/O rack for computer inputs for the tritium water storage 
tank system and other local area inputs desired to be fed to the computer. The new 
local control panel is anticipated to be located north of column row Y and along column 
row A5. Outdoor conduit runs will be in parallel with new piping from the Waste 
Packaging Area to the new tank sump pump with level switch, heat tracing transformer 
with distribution panel and thermostat cutout contactor, and tank level switches. Conduit 
runs for the alarm connections to Waste Disposal Panel O-P-2 and the computer fiber 
optic home run connections will be routed south from the new local control panel along 
column row A5 to just south of column row X, then down to EL 692’ and continue south 



 

 

to the Waste Disposal Panel. From there, the run will continue in instrument cable tray 
to the Control Building and up to the computer room on EL 713’ at column rows C7 and 
M. 
 
ADDITIONAL IMPACTS TO BE CONSIDERED IN DETAILED DESIGN 
 
1.Licensing. 
 
Based on the normal operational radiological analysis described in Section 12.4 of the 
FSAR, dose rates at the restricted area boundary or in the restricted area are from 
gaseous effluent, ground contamination, and gamma shine from yard tanks. The four 
yard tanks that dominate the gamma dose are two makeup water storage tanks and two 
refueling water storage tanks. An additional tritiated water storage tank will contribute to 
dose from gamma shine. Some dose will be directly through the tank secondary 
containment and some will be scatter over the secondary containment to the previously 
determined dose points. The FSAR and the ODCM list an annual dose value of 105 
mrem at the restricted area boundary from tanks currently in the yard. The calculation(s) 
that support that value will require revision since a new gamma source is being added 
to the yard. Any text, drawings, and figures, including those in the FSAR and ODCM 
that discuss and/or depict yard tank layout, dose point locations, and normal operational 
radiological boundaries may be impacted by the additional yard tank. Each of these 
documents will require revision as part of an engineering package to add a tritiated 
water storage tank on site. 
A liquid radwaste tank rupture is not explicitly analyzed in Chapter 15 of the Watts Bar 
FSAR. However, compliance with 10 CFR 20.1302(b)(2)(i) is demonstrated by 
implementing Technical Specification 5.7.2.15,“Explosive Gas and Storage Tank 
Radioactivity Monitoring Program”. In addition, tank discharges are covered under 
Technical Specification 5.7.2.7, “Radioactive Effluent Controls Program”. A new tritiated 
water storage tank will be incorporated into those Technical Specifications. Technical 
Specification 5.7.2.3 is the Offsite Dose Calculation Manual (ODCM). The ODCM has 
sections related to control and surveillance requirements, effluent monitoring, and 
calculation methodologies. Dose contributions from individual yard tanks are below the 
level of detail provided in these discussions. It is anticipated that the FSAR and ODCM 
changes can be accomplished by the 10 CFR 50.59 process and an NRC license 
change will not be required. Preparation of the 10 CFR 50.59 documentation will be part 
of the engineering design. 
 
2. Building Combustible Load Impacts from New Pumps 
 
The station fire analyses will require revision to account for the combustible load added 
by the two new transfer pumps in the Waste Packaging Area. Each pump is expected to 
contain about a gallon of lubricating oil. 
 
 
 
 



 

 

3. Security Impacts 
 
A review of area lighting or line of sight defense for internal protected area response by 
security has not been completed at this time. Security impacts should include 
contingencies for a new security tower and one new high mast light. 
 
SCHEDULE 
 
1. Engineering Schedule 
 
TVA estimates that 30 weeks will be required to complete prerequisite engineering 
activities and then prepare and issue an engineering change package. The engineering 
estimate is based upon the conceptual design presented herein for the tritiated water 
storage tank system and preparing the change package in accordance with TVA 
procedures. 
The 30-week estimate is composed of the following durations and activities; 

 4 weeks – Prepare equipment purchase specifications 

 6 weeks – Issue equipment bid packages, receive bids, evaluate bids, and issue 
purchase orders 

  6 weeks – Drawing preparation by successful bidders 

 2 weeks – Review of suppliers drawings 

 12 weeks – Prepare and issue an engineering change package 
 
2. Construction Schedule 
 
Foundation and piling work is estimated to require 6 weeks of work before tank erection 
can begin. Two nationally recognized tank fabrication firms were surveyed for schedule 
duration. One indicated that a reasonable duration for tank erection work is 18 weeks 
and the other indicated 8 weeks. The 18-week duration includes contractor mobilization 
at the site, field fabrication of a stainless tank and a carbon steel containment structure, 
and contractor demobilization. Piping and electrical work should be scheduled in parallel 
with tank foundation and erection work. Work activities will be non-outage type, except 
for final interconnections to station operating systems. In summary, the construction 
schedule is estimated to be 24 weeks in duration. 
Attached are a conceptual study and budgetary cost estimate performed by Sargent & 
Lundy and excerpts from a cost estimate performed by High Bridge Associates. 
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