
Tennessee Valley Authority, Post Office Box 2000, Spring City, Tennessee 37381-2000 

DC 1 7 1999 
10 CFR 50.90 

U.S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Washington, D.C. 20555 

Gentlemen: 

In the Matter of ) Docket No. 50-390 
Tennessee Valley Authority 

WATTS BAR NUCLEAR PLANT (WBN) UNIT 1 - REQUEST FOR APPROVAL OF 
UNREVIEWED SAFETY QUESTION - TEMPORARY STORAGE OF LOW LEVEL 
RADIOACTIVE WASTE 

In accordance with the provisions of 10 CFR 50.4 and 50.90, TVA is 
submitting a request for approval to amend the Final Safety 
Analysis Report (FSAR) for Unit 1 to allow storage of radioactive 
waste (radwaste) in vaults in an outside area. The FSAR change 
involves an unreviewed safety question (USQ) for the portion of 
the activity involving loading/unloading the high integrity 
container at the outside storage pad. TVA has determined that NRC 
approval is required under 10 CFR 50.59(c) to designate the 
concrete pad located in the yard east of the Condensate 
Demineralizer Waste Evaporator (CDWE) Building, as temporary 
storage (less than 5 years) for low level radwaste, specifically 
dewatered spent resins, filters, etc. The FSAR currently allows 
this area to be used for storage of dry active waste for a period 
less than 5 years, and dewatered resins and liquids which are 
designated for imminent shipment.  

TVA has a low level radioactive waste storage facility at its 
Sequoyah Nuclear Plant (SQN). However, SQN is not currently 
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authorized to receive and store radioactive waste which was not 
generated at SQN. TVA is examining alternatives for storing the 
WBN radioactive waste, including shipping the waste to SQN. In 
the interim, TVA plans to temporarily store the WBN radioactive 
waste inside the WBN protected area on a concrete storage pad 
which has controlled access until a long term solution is 
developed or an economically acceptable long-term commercial 
storage facility becomes available.  

TVA has determined that there are no significant hazards 
considerations associated with the proposed change and that the 
change is exempt from environmental review pursuant to the 
provisions of 10 CFR 51.22(c) (9). The WBN Plant Operations 
Review Committee and the TVA Nuclear Safety Review Board have 
reviewed this proposed change and determined that operation of 
WBN Unit 1 in accordance with the proposed change, will not 
endanger the health and safety of the public. Additionally, in 
accordance with 10 CFR 50.91(b) (1), TVA is sending a copy of 
this letter and enclosures to the Tennessee State Department of 
Public Health.  

Enclosure 1 to this letter provides the description and 
evaluation of the proposed change and the reviews required by 10 
CFR 50.90 and 10 CFR 51.22. Enclosure 2 contains copies of the 
appropriate FSAR pages marked-up to show the proposed change.  
Enclosure 3 forwards the revised FSAR pages which incorporate 
the proposed change.  

Until the temporary storage alternatives discussed above are 
resolved, the radioactive waste storage containers for primary 
and secondary spent resins and filters are being maintained in 
the Auxiliary Building Railroad Bay. This is not a desirable 
alternative as the containers impede truck accessibility, thus, 
potentially interfering with certain plant outage and 
maintenance activities (e.g., fuel delivery, equipment delivery 
and/or equipment removal, etc.). Therefore, TVA is requesting 
NRC's prompt review and approval of this proposed FSAR change in 
order to eliminate or reduce this possible interference.
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If you should have any questions, please contact me at (423) 
365-1824.  

Sincerely, 

q Pace 
Manager, Site Licensing 

and Industry Affairs 

Subscribed and sworn to before me 
on the irB*__ day of , , 1999.  

Notary Publ q U 

My Commission Expires at '74XAO I 

Enclosures 
cc (Enclosures): 

NRC Resident Inspector 
Watts Bar Nuclear Plant 
1260 Nuclear Plant Road 
Spring City, Tennessee 37381 

Mr. Robert E. Martin, Senior Project Manager 
U.S. Nuclear Regulatory Commission 
One White Flint North 
11555 Rockville Pike 
Rockville, Maryland 20852 

U.S. Nuclear Regulatory Commission 
Region II 
Atlanta Federal Center 
61 Forsyth St., SW, Suite 23T85 
Atlanta, Georgia 30303 

Mr. Michael H. Mobley, Director 
Division of Radiological Health 
3 rd Floor 

L & C Annex 
Nashville, Tennessee 37423



ENCLOSURE 1

WATTS BAR NUCLEAR PLANT (WBN) UNIT 1 
DOCKET 50-390 

FINAL SAFETY ANALYSIS REPORT (FSAR) CHANGE PACKAGE 1608 
DESCRIPTION AND EVALUATION OF THE PROPOSED CHANGE 

I. DESCRIPTION OF THE PROPOSED CHANGE 

The proposed change would revise the WBN Updated FSAR to 
designate a temporary storage area for low-level 
radioactive waste. The concrete pad located in the yard 
east of the Condensate Demineralizer Waste Evaporator 
(CDWE) Building would be used as a temporary storage area 
for low-level radioactive waste (radwaste), specifically, 
reactor coolant (primary) related dewatered resin and 
filter storage. TVA currently uses the concrete pad as 
temporary storage for radioactive material (contaminated 
tools, equipment, etc.) and dry active waste. The 
concrete area is located inside the Security Protected 
Area with additional controlled access. The following 
provides a discussion of the applicable sections affected 
by this proposed change: 

Section 11.5.1, "Design Objectives," adds a reference to 
10 CFR 20 as a requirement for preparation for shipment or 
for temporary onsite storage of slurries and solid 
radwaste (including resin waste). This change also added 
the location and duration of the additional temporary 
storage area for solids.  

Section 11.5.3.1, "Wet Active Waste Handling," is being 
revised to clarify temporary storage of radwaste as less 
than 5 years.  

Section 11.5.3.2, "Dry Active Waste Handling," was revised 
to reference Section 11.5.5.2 for storage area.  

Section 11.5.5.2, "Outside Radwaste Storage," is being 
revised to designate the concrete storage pad as an area 
for temporary storage of filters and dewatered resins and 
the type of storage containers to be used.  

Section 12.3.2.2, "Design Description," Outside Areas is 
being revised to indicate that solid waste, filters or 
dewatered resins could be stored outside in the designated 
controlled area. A statement is also added indicating 
that an evaluation of the associated accidents was 
performed.  
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Figure 12.3-8, "Powerhouse Auxiliary, Reactor & Control 
Buildings Radiation Zone Map," is being revised with a 
note designating the concrete pad outside the CDWE 
Building as a Zone IV. Zone IV is a high radiation area 
(defined as 0.1 to 1 rem per hour at 30 centimeters from 
the container surface).  

The specific changes to the Updated FSAR are noted in the 
marked up copies of the applicable sections provided in 
Enclosure 2.  

II. REASON FOR THE PROPOSED CHANGE 

Low-level radwaste is generated as a result of the 
operation and maintenance of Watts Bar Nuclear Plant.  
This radwaste consists of chemical volume control system 
(CVCS) primary resins, primary and secondary demineralizer 
resins and charcoal, and cartridge filters. The need for 
the onsite temporary storage of radwaste is due to a 
management decision to discontinue shipment to the 
Barnwell Waste Management Facility as this facility is no 
longer economically acceptable to TVA for long-term 
storage. The selected storage area is on a concrete pad 
outside the CDWE Building in concrete vaults. This area 
is located inside the plant protected area with an 
approximate 8-foot high fence and controlled access. WBN 
Supplemental Safety Evaluation Report (SSER) 16, Section 
11.4.1 (page 11-21) states "..the container is capped and 
loaded into a licensed shipping cask and stored until 
shipment, either in the auxiliary building railroad bay or 
in the yard east of the condensate demineralization waste 
evaporator (CDWE) building. If primary spent resins are 
stored in the yard, they are stored in a shielded 
container." This statement implies that primary resins 
are stored in the yard or railroad bay only for imminent 
shipment. FSAR Section 11.5.5.2, allows temporary storage 
of dry active waste (less than 5 years) in the outside 
storage area. TVA is requesting approval to transfer and 
store low-level radwaste, primary resins and filters, on a 
temporary basis (less than 5 years) in the yard east of 
the CDWE in the controlled area.  

TVA has a low-level radwaste storage module at the 
Sequoyah Nuclear Plant (SQN) which is large enough to 
accommodate both the SQN and WBN low-level radwaste for 
the life of both plants. TVA is considering submitting an 
exemption request to 10 CFR 50.54(ee) to permit SQN to 
receive low-level radwaste from WBN for long-term storage.  
In the interim, TVA plans to store the low-level radwaste 
at WBN in high-integrity containers (HIC) inside either a 
shipping cask or a radwaste concrete vault.  
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Currently, WBN has a HIC approximately two-thirds full.  
Two demineralizer beds are approaching the end-of-life, 
which will fill the HIC to capacity. The radioactive 
waste containers are being stored in the Auxiliary 
Building Railroad Bay. This is not a desirable location 
for temporary storage as one or two containers will impede 
truck accessibility, thus potentially interfering with 
certain plant outage or maintenance activities (i.e., fuel 
delivery, equipment delivery or removal) when the need for 
those activities arise. Therefore, TVA is requesting 
NRC's prompt review and approval for the portion of the 
activity which involves the loading/unloading of the HIC 
at the outside storage pad in order to reduce this 
possible interference.  

III. SAFETY ANALYSIS 

There are no safety-related components or systems associated 
with the outside storage of radioactive material/radwaste.  
However, TVA has performed an evaluation of the design 
guidance provided in NUREG-0800, "Standard Review Plan," 
Appendix 11.4-A, "Design Guidance for Temporary Onsite 
Storage of Low-Level Radioactive Waste." A matrix of that 
evaluation is provided in the attachment to this Enclosure 
and also discussed below.  

Radioactive waste, resins and filters, will be dewatered 
and stored in polyethylene HICs with a design lifetime of 
300 years (lifetime under burial conditions). The 
containers are designed to remain stable if exposed to 
water, moisture under disposal conditions, or during a 
seismic event. The HICs are certified to withstand 
temperatures between -40 0C and 60 0C. The HICS are designed 
so that the corrosive, chemical effects, and 
biodegradation of both the waste contents and disposal 
environment will not impact the design life of the 
container. The storage environment (outside concrete pad) 
of the containers at WBN is controlled and not as harsh as 
a disposal burial environment.  

These containers are tested to meet, as a minimum, 
Department of Transportation design criteria for Type A 
shipping containers (water spray, free drop, stacking, and 
penetration tests). In addition, these containers are 
tested to ensure that they retain their contents after being 
subjected to a 25-foot drop test on the bottom, side, bottom 
corner, full top, and top corner of the container. The HIC 
closures provide a positive seal for the design lifetime of 
the container. HICs are to be stored inside reinforced 
concrete radwaste vaults which provide radiation shielding 
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and structural integrity for the radwaste. The vaults are 
internally coated with a weather resistant, washable, and 
radiation resistant epoxy coating to prevent the concrete 
from becoming contaminated. Free liquid in the stored 
radwaste will be limited to one percent of the radwaste 
volume as required by 10 CFR 61.56. This limit will 
preclude waste runoff and release. Additionally, if during 
an event, the HIC were to somehow rupture, the solid waste 
would be contained in the concrete radwaste vaults which 
provides a secondary containment, thus preventing a release 
of radioactivity to the environment.  

Due to the size and weight of the concrete radwaste vault 
and contents, anchors are not required to prevent sliding or 
tipping. However, the lid is required to be secured to the 
body of the concrete radwaste vault to resist tornado 
pressure loading. These containers were designed with 
sufficient mechanical strength to withstand the loads 
associated with 25 feet of cover material with a density of 
120 lbs/ft 3 .  

A breach of the HIC with loss of content is considered 
highly unlikely. The HICs are designed to survive a fall of 
25 feet with no loss of contents. The HICs have also been 
tested in accordance with 49 CFR 173.465 for penetration.  

TVA has evaluated potential drops during movement of a HIC 
to and from the shipping container and the concrete vault.  
TVA has postulated that a HIC dropped on the edge of the 
concrete vault, could potentially, breach the HIC. However, 
a HIC dropped onto the concrete or inside the vault would 
not cause a breach due to the design of the HIC. TVA plans 
to prevent drop accidents through the use of administrative 
controls by avoiding transfer of the HICs in inclement 
weather conditions, high winds, rain, extreme cold, etc., 
routine surveillance testing the transfer crane to ASME 
Section B30.5 inspection and testing requirements, 
certifying the crane operators to Section B30.5 
requirements, and limiting the height of the lift to that 
necessary to place the HIC in the container.  

A fire on the concrete storage area would be highly unlikely 
as waste is stored in either nonflammable containers or 
inside an enclosed concrete shield. Flammable liquids are 
excluded from the storage pad and combustible materials are 
also limited from that area per plant procedures. The only 
feasible way for a fire to initiate in this area is by 
intentionally setting the fire. A non-mechanistic 
incendiary event was used to establish a curie inventory 
limit for the pad that would ensure the offsite dose would 
not exceed 100 mrem. The total inventory on the pad has
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been administratively limited to 10 curies for dry active 
waste and 1000 curies for resin and filter wastes. This 
accident is similar in type to the waste gas decay tank 
(WGDT) rupture evaluated in FSAR Chapter 15. The 
similarities are: radwaste is involved, a radwaste 
container is breached, and the breach results in a gaseous 
release dispersed to the off-site environment. The WGDT 
accident evaluated in the FSAR results in 572 mrem at the 
Exclusion Area Boundary. The calculated gaseous and 
particulate release from a postulated radwaste fire accident 
on the concrete pad is 100 mrem. Consequently, the WGDT 
rupture analyzed in the FSAR bounds this new analyzed event.  

TVA has not identified any mechanism that would cause 
failure of both the reinforced concrete radwaste vault and 
the HIC. Consequently, TVA has not postulated any releases 
from the stored solid radwaste. The storage pad does not 
have curbs or drains to collect and retain water draining 
from the storage area. There is a storm drain adjacent to 
the pad. This storm drain is surveyed weekly. If other 
contamination is found outside the pad or in the storm 
drain, the drainage to the river can be stopped by isolating 
the yard holding pond to permit quantification and control 
of any release to the environment. Should a release be 
necessary, the release would be in accordance with the 
National Pollutant Discharge Elimination System (NPDES) 
permit limits.  

The concrete pad is located inside the security protected 
area and is enclosed by an approximately 8-foot high 
chain-link fence. The fence is equipped with locking 
gates to provide physical security, personnel access 
control, and radioactive material control. The dose rate 
on the outside of the fence surrounding the concrete pad 
is administratively maintained to no greater than 500 
mrem/yr. TVA uses a combination of radioactive material 
placement, temporary shielding, and/or radioactivity 
inventory restriction to control the dose rates. Dose 
rates are verified by routine radiation surveys during 
material/radwaste handling on the pad and periodically 
thereafter. Containers on the inside of the fence are 
arranged on the pad to ensure that a clear path way exist 
for emergency responders who are required to obtain post 
accident samples. "Mission Dose" pathway gates have 
break-away locks or seals to ensure emergency 
access/egress is not inhibited.  

TVA maintains a curie inventory of radioactive 
material/radwaste stored on the pad. A curie limit for 
pad contents has been calculated to ensure that offsite 
doses due to a postulated event will be less than the
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10 CFR 20, 10 CFR 100, and 40 CFR 190 limits. General 
area visual inspections and radiation/contamination 
surveys are performed routinely in accordance with 
established procedures. HICs are inspected a minimum of 
every two years to maintain radiation exposure as low as 
reasonably achievable (ALARA). No inspection is required 
for HICs stored less than two years.  

Container movement from the Auxiliary Building Railroad 
Bay to the pad will be done in a shipping cask. The HIC 
will then be removed from the cask and placed into the 
concrete radwaste vault. If lifting the waste from the 
cask is required, dose will be controlled by establishing 
necessary radiation boundaries in accordance with plant 
procedures.  

The radwaste vaults are constructed of 5000 psi-strength 
concrete. Analysis of the probable maximum flood elevation 
at WBN shows the maximum flood level to be at Elevation 
734.9 with the water above the storage pad elevation 
(Elevation 729.0) for about three days. The reinforced 
concrete radwaste vault will not float, as the vault weight 
will preclude movement during the flood. The concrete vault 
is water tight up to the body to lid interface. The height 
to the body to lid interface of the concrete radwaste vault 
is approximately 7 feet (minimum). Therefore, the probable 
maximum flood will not reach the height of the vault 
opening.  

TVA has concluded that the proposed activity meets the 
intent of the review guidance in NUREG-0800 and poses no 
increase in off-site exposure to members of the general 
public. This conclusion is based on an engineering 
evaluation of the cask design, material properties, 
packaging and shielding requirements, and planned 
administrative controls. There will be an increase in 
occupational exposure to radwaste personnel due to the 
additional handling that will be required for loading and 
unloading the HICs. The additional exposure is expected to 
be less than 100 mrem per year since a limited number of 
containers (two per year) are planned to be moved. The 
activity evaluated does not affect nuclear safety nor the 
safe operation of the plant. The bounding calculations 
limit the exposure to members of the public to within 40 CFR 
190 and 10 CFR 100 limits.
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IV. NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION 

TVA has concluded that operation of Watts Bar Nuclear Plant 
(WBN) Unit 1 in accordance with the proposed change to the 
Final Safety Analysis Report (FSAR) does not involve a 
significant hazards consideration. TVA's conclusion is 
based on its evaluation, in accordance with 10 CFR 
50.91(a) (1), of the three standards set forth in 10 CFR 
50.92(c).  

A. The proposed amendment does not involve a significant 
increase in the probability or consequences of an 
accident previously evaluated.  

There are no safety-related systems, components, or 
radiological waste (radwaste) systems associated with 
the outside storage area of radioactive material 
(contaminated equipment, tooling, etc.) or radwaste 
(dewatered resins and filters). The outside storage 
area does not create any single or credible failure 
modes for accidents previously analyzed in the FSAR.  
However, the post accident mission route from the 
control room to the Shield Building vent radiation 
monitor room is along the concrete pad. In order for 
the mission dose to be less than 5 rem as previously 
calculated, the dose rate inside the fence at the 
storage pad next to the CDWE during the design basis 
event, must be kept less than 93.5 rem per hour. This 
limit has been established along the concrete pad to 
ensure that the dose limits for the post accident 
mission are not exceeded. The dose rate on the pad 
along the mission route is procedurally maintained to 
no greater than 0.100 rem per hour. Although the 
resultant mission dose may increase slightly due to 
radioactive inventory on the pad, (1) the mission dose 
remains a small fraction of the 10 CFR 50 Appendix A, 
General Design Criteria (GDC) 19 criterion of 5 Rem 
whole body, (2) the design basis accident dose to the 
public due to this activity does not increase, 
consequently, offsite impacts remain below the limits 
of 10 CFR 20, 10 CFR 100, and 40 CFR 190, and (3) the 
access to the radiation monitor room for emergency 
responders is maintained. Therefore, there is no 
significant increase in probability or consequences of 
an accident previously evaluated.
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B. The proposed amendment does not create the possibility 
of a new or different kind of accident from any 
accident previously evaluated.  

The only accident which could result in a radiological 
impact is one involving the breach of a radioactive 
material/radwaste container with subsequent release to 
the environment. TVA has identified two types of 
breaches which have not been previously evaluated. One 
involves a postulated fire on the concrete storage pad.  
The other involves a postulated breach caused by a load 
drop on the edge of the concrete vault which results in 
a loss of container content.  

A fire on the concrete storage area would be highly 
unlikely as waste is stored in either nonflammable 
containers or inside of an enclosed concrete shield.  
Flammable liquids are excluded from the storage pad and 
combustible materials are also limited from that area 
per plant procedures. The only feasible way for a fire 
to initiate in this area is by intentionally setting 
the fire. A non-mechanistic incendiary event was used 
to establish a curie limit for the pad that would 
ensure the offsite dose would not exceed 100 mrem.  
This accident is similar in type to the waste gas decay 
tank (WGDT) rupture evaluated in FSAR Chapter 15. The 
similarities are: radwaste is involved, a radwaste 
container is breached, and the breach results in a 
gaseous release dispersed to the off-site environment.  
The WGDT accident evaluated in the FSAR results in 572 
mrem at the Exclusion Area Boundary. The offsite dose 
calculated for the release from a radwaste fire 
accident on the concrete pad is 100 mrem. The 
consequences of this new type of accident are bounded 
by the WGDT rupture analyzed in the FSAR.  

The breach of a HIC with loss of content is also 
considered to be highly unlikely. The HICs are 
designed to survive a fall of 25 feet with no loss of 
contents. The HICs have been tested in accordance with 
49 CFR 173.465 for penetration.  

TVA has evaluated potential drops during the movement 
of HICs between the shipping container and the concrete 
vault. TVA could not confirm that a HIC would maintain 
its integrity if it were to drop on the edge of the 
concrete vault. TVA has not postulated a breach if the 
HIC were to drop onto the concrete or inside of the 
vault because of the inherent design capabilities of 
the HIC. TVA plans to prevent drop accidents through 
the use of administrative controls, by avoiding 
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transfer of the HICs in inclement weather conditions, 
high winds, rain, extreme cold, etc., routine 
surveillance testing of the transfer crane to ASME 
Section B30.5 inspection and testing requirements, 
certifying the crane operators to Section B30.5 
requirements, and limiting the height of the lift to 
that necessary to place the HIC in the container.  

Implementation of this activity involves a process 
which may not have been specifically reviewed by the 
Staff. However, due to the design of the HIC and the 
administrative controls, an accident of this type is 
highly unlikely and the consequences are significantly 
less than the WGDT accident analyzed in the FSAR.  
Therefore, this new or different type of accident is 
negligible when compared to the WGDT radwaste accident 
evaluated in the FSAR.  

C. The proposed amendment does not involve a significant 
reduction in a margin of safety.  

Implementation of the activity will not reduce the 
margin of safety in the Technical Specification. There 
are no Technical Specifications or Offsite Dose 
Calculation Manual requirements associated with storage 
of radioactive material (contaminated equipment, 
tooling, etc) and radioactive waste in areas exterior 
to permanent plant buildings.  

V. ENVIRONMENTAL IMPACT CONSIDERATION 

The proposed change does not involve a significant hazards 
consideration, a significant change in the types of or 
significant increase in the amounts of any effluents that 
may be released offsite, or a significant increase in 
individual or cumulative occupational radiation exposure.  
Therefore, the proposed change meets the eligibility 
criteria for categorical exclusion set forth in 10 CFR 
51.22(c) (9). Therefore, pursuant to 10 CFR 51.22(b), an 
environmental assessment of the proposed change is not 
required.
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ENCLOSURE 1 ATTACHMENT

11.4 Solid Waste Management Systems 
Appendix A - Design Guidance for Temporary Onsite Storage of Low Level Radioactive Waste 

Revision date: Rev. 0 - 07/1981

REQUIREMENT MEET REQ COMMENT 

B. STORAGE FACILITY REQUIREMENTS 

1. General Requirements 

(a) The following design objectives and criteria are applicable for wet, solidified (or 
dewatered), and low level dry radioactive waste storage facilities: 

(1)The quantity of radioactive material allowed and the shielding configurations YES Controls are established with in the 
will be dictated by the dose rate criteria for both the site boundary and RADCON program to limit the 
unrestricted areas onsite. The 40 CFR Part 190 limits will restrict the annual maximum dose rate on the pad to 1000 
dose from direct radiation and effluent release to the public (individual to less mrem/hr contact, limit the dose rate at 
than 25 mrem per year to the whole body from all sources of the uranium fuel the Radiologically Controlled Boundary 
cycle; therefore, offsite doses from onsite storage must be sufficiently low to for the pad to 500 mrem/year, and by 
account for other sources (e.g., mrem/year). Onsite dose limits associated shielding, inventory control, and 
with temporary storage will be controlled per 10 CFR, Part 20 including the radioactive material placement the 
ALARA principle of 10 CFR Part 20, Section 20.1001. dose will be limited to meet the 10 CFR 

20 limits and the 40 CFR limits. (Note
as there are no planned effluent 
releases associated with this activity, 
the only pertinent exposure to a 
member of the public is from direct 
radiation.) 

(2) All potential release pathways of radionuclides (e.g., evolved gases, YES General area visual inspections, 
breach of container, etc.) shall be controlled and monitored as per 10 CFR Part radiation and contamination surveys 
50 Appendix A (General Design Criteria 60 and 64). Surveillance programs will be performed on the pad. Due to 
should incorporate adequate methods for detecting failure of container integrity the concrete radwaste vault and the 
and measuring releases to the environment. design and testing of the High Integrity 

Containers, a release pathway is not 
probable. In the event of the release to 
the storm drain, the drain can be 
isolated. In the event of a fire, due to
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ENCLOSURE 1 ATTACHMENT

11.4 Solid Waste Management Systems 
Appendix A - Design Guidance for Temporary Onsite Storage of Low Level Radioactive Waste 

Revision date: Rev. 0 - 07/1981

REQUIREMENT MEET REQ COMMENT 

the limitations placed on content, any 
release will be below the 1OCFR20 limit 
of 100 mrem to a member of the public.  

(b) In addition, the following design objectives and criteria are applicable to solidified 
(or dewatered) and low level dry radioactive waste storage facilities: 

(1) For outside storage, periodic direct radiation and surface contamination YES RCI-102 establishes a required survey 
monitoring shall be conducted to insure that levels are below limits specified in of the pad for radiation and 
10 CFR Part 20, Section 20.1502, 20.1906, and 49 CFR Part 173, Section contamination. Radiation and 
173.397. All containers should be decontaminated to these levels or below contamination limits will be within the 
before storage. requirements found in 49 CFR 173.  

(2) Procedures should be developed and implemented for early detection, YES Procedures restrict flammable liquids 
prevention and mitigation of accidents (e.g., fires). Storage areas and facility from being placed on the pad.  
designs should incorporate good engineering features and contingencies so as Materials stored on the pad are stored 
to handle accidents and provide safeguard systems such as fire detectors and in metal containers, except for resins 
suppression systems (e.g., smoke detector and sprinklers), personnel training and filters. Resins and filters will be 
and administrative procedures to insure both control of radioactive materials stored in HICs. The HICs will be inside 
and minimum personnel exposures. Fire suppression devices may not be of concrete radwaste vaults. Fire 
necessary if combustible materials are minimal in the area. detection is not provided. However, the 

control of ignition sources and 
combustible materials is restricted.  

(3) Provisions should be incorporated for collecting liquid drainage, including NO Justification: Due to the design of the 
provisions for sampling all collected liquids. Routing of the collected liquids concrete radwaste vaults and the HICs 
should be to radwaste systems if contamination is detected, or to normal there will be no runoff due to rain. The 
discharge pathways if the water ingress is from external sources (e.g., rain need to monitor drainage is reduced.  
water or moisture) and remains uncontaminated. The vaults are watertight to the height 

of the body. There is a gasket between 
the lid and body. The design of the lid 
to body interface will preclude water
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ENCLOSURE I ATTACHMENT

11.4 Solid Waste Management Systems 
Appendix A - Design Guidance for Temporary Onsite Storage of Low Level Radioactive Waste 

Revision date: Rev. 0 - 07/1981

REQUIREMENT MEET REQ COMMENT 

intrusion, however, if fully submerged 
the lid to body interface is not 
watertight. The storm drain is surveyed 
weekly to monitor for contamination.  

(4) Low level solidified waste stored in outside areas should be held securely NO Justification: Based on an Engineering 
by installed hold down systems. The hold down system should secure all evaluation, hold downs are not 
containers during severe environmental conditions up to and including the required.  
design basis event for this waste storage facility.  

(5) Increased container handling and personnel exposure can be anticipated, YES The containers will be moved within 
consequently, all ALARA methodology should be incorporated per Regulatory shielded cask, will be stored in shielded 
Guides 8.8 and 8.10. casks, and the dose rates will be limited 

to 1000 mrem/hr at 30 cm for any item 
in storage. Any evolution involving 
resins or resin transport will be 
conducted under an ALARA Preplan and RWP.  

(6) Container integrity should be assured against corrosion from the external NO Justification: The HICs are tested and 
environment; external weather protection should be included where necessary certified to be able to withstand the 
and practical. Storage containers should be raised off storage pads where conditions of burial for 300 years.  
water accumulation can be expected to cause external corrosion and possible Agents which are not compatible with 
degradation of container integrity. the HICs is restricted from the RCA by 

the CTC program. The waste 
processed within the HICs is not 
corrosive. The radwaste vault is coated 
with a water-resistant epoxy surface to 
preclude water entry through the sides 
of the container.  

(7) Total curie and storage capacity limits should be established based on the YES The curie limit has been established at 
design of the storage area and the safety features provided. The design 10 curies for DAW and 1000 curies for 
capacity (ft3, Ci) should be based on historical waste generation rates for the I resins and filters.
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ENCLOSURE 1 ATTACHMENT

11.4 Solid Waste Management Systems 
Appendix A - Design Guidance for Temporary Onsite Storage of Low Level Radioactive Waste 

Revision date: Rev. 0 - 07/1981

REQUIREMENT MEET REQ COMMENT 

specific facility, considering both volume minimization/reduction programs and 
the need for surge capacity due to operations which may generate unusually 
large amounts of waste.  

(8) Inventory records of waste types, contents, dates of storage, shipment, YES An inventory system is currently in etc., should be maintained. place for all radioactive material being 
stored on the pad.  

3. Solidified Radioactive Waste Storage 
(a) Solidified radwaste shall be defined as wet waste (e.g., evaporator bottoms, YES All resins will be processed per RCI-1 16 resins, and sludge) which is solidified, meets the free liquid criteria of Branch which establishes the free standing Technical Position ETSB 11-3, and satisfies applicable transportation and liquid criteria. Additionally, all waste disposal site requirements. For purposes of this appendix, dewatered resins or will be processed to meet the PCP, filter sludges satisfying the two latter criteria shall also be defined under this current disposal site, and 10 CFR 61 waste classification, requirements.  

(b) Dewatered resins and sludges should be stored in containers that satisfy receiving YES The HICs are approved by the State of 
burial site criteria, in addition to applicable transportation regulations. Any South Carolina. The HICs also meet storage plans should address container protection as well as any reprocessing DOT TYPE A requirements. Container requirements for eventual shipment and burial. protection is established by the use of 

the vaults.  
(c) Casks, tanks, and liners containing solidified radioactive waste should be designed YES An Engineering evaluation has been with good engineering judgment to preclude or reduce the occurrence of performed. Based on the design of the uncontrolled releases of radioactive materials due to handling, transporting, or vaults, the will withstand flooding and storage. Accident mitigation and control for design basis events (e.g., fire, tornadoes. Based on the HIC and vault flooding, tornadoes, etc.) must be evaluated and protected against unless designs, uncontrolled releases not otherwise justified. credible.  

(d) The following design objectives and criteria are applicable for solidified waste 
storage containers and facilities:
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ENCLOSURE 1 ATTACHMENT

11.4 Solid Waste Management Systems Appendix A - Design Guidance for Temporary Onsite Storage of Low Level Radioactive Waste 
Revision date: Rev. 0 - 07/1981 

REQUIREMENT 
MEET REQ COMMENT 

(1) All solidified radwaste should be located in restricted areas where NO Justification: Due to the design of the effective material control accountability can be maintained. While structures vault and HIC, curbs and drains are not are not required to meet seismic criteria, protection should be afforded to required. Accountability is maintained insure the radioactivity is contained safely by use of good engineering by enclosing the area with a lockable judgment, such as the use of curbs and drains to contain spills of dewatered fence.  
resins or sludges.  

(2) If the waste product is potentially corrosive, proven provisions should be YES All resins will be processed per RCI- 16 made to protect the container (i.e., special liners or coatings) and, or neutralize which establishes the free standing the waste. If deemed appropriate and necessary, highly non- corrosive liquid criteria. Additionally, all waste materials (e.g., stainless steel) should be used. Potential corrosion between will be processed to meet the PCP, the solid waste forms and the container should also be considered. In the current disposal site, and 10 CFR 61 case of dewatered resins, highly corrosive acids and bases can be generated requirements. The containers are which will significantly reduce the longevity of the container. The Process tested and certified to be able to Control Program (PCP), should implement steps to assure the above does not withstand the conditions of burial for occur, and provisions on container material selection and precoating should be 300 years. Agents which are not made to insure that container breach does not occur during temporary storage compatible with the HICs is restricted periods. 
from the RCA by the CTC program.  
The waste processed within the HICs is 
not corrosive.  (3) Provisions should be made for additional reprocessing or repackaging due YES The HIC design allows for reprocessing, to container failure and/or, as required for final transporting and burial, as per dewatering, following a storage period.  DOT and burial site criteria. Contamination isolation and decontamination Container failure is not probable due to capabilities should be developed. Whereby significant handling and personnel the design of the HICs exposure can be anticipated, ALARA methodology should be incorporated as 

per Regulatory Guides 8.8 and 8.10.
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11.5 SOLID WASTE MANAGEMENT SYSTEM 

11.5.1 Design Objectives 

The slurries and solid radwaste (including resin waste) produced by WBN Units 1 and 2 is 
prepared for shipment or for temporary onsite storage in compliance with the requirements in 
10 CFR 20, 10 CFR 61, 10 CFR 71, and 49 CFR 171, 172, 173, 177, and 178. Solid wastes are 
processed by the Solid Waste System (SWS) which is located in a seismic Category I structure.  
The waste packaging area, divided into three sections by thick concrete walls is composed of the 
mobile demineralizer (MD) area, an area for high level storage, and an area for low level dry 
active wastes (DAW). Radiological monitoring is provided for the waste packaging area as 
described in Chapter 12.  

Additional onsite storage is provided in the yard east of the CDWE for temporary storage (less 
than 5 years) of solid radwaste prior to shipment or disposal.  

For further information on design codes and safety classes, see Section 3.2.  

11.5.2 System Inputs 

Waste inputs are divided into two categories: (1) DAW and (2) Wet Active Waste (WAW).  
DAW and WAW are products of the plant operation and maintenance. DAWs are further 
subdivided into compactible and noncompactible wastes. Solid compactible wastes include paper, 
clothing, rags, mop heads, rubber boots, and plastic. Non-compactible wastes include tools, mop 
handles, lumber, glassware, pumps, motors, valves, and piping.  

Wet active wastes are primarily composed of spent resins. The sources for spent resins are the 
spent resin storage tank, the mobile demineralizer, and Condensate Polisher Demineralizer 
System (CPDS).  

A list of inputs and expected yearly volumes of solid wastes are provided in Table 11.5-1. Table 
11.5-2 provides a list of major nuclides activity to be shipped on a yearly basis.  

11.5.3 Systems Description 

11.5.3.1 Wet Active Waste Handling 

Spent Resin Processing 

A system for packaging and dewatering bulk quantities of spent resin for shipment is shown in 
Figure 11.5-1. The shipping container consists of an inner disposable high integrity container 
(HIC) with an outer returnable shield. Filter elements are mounted inside the liner near the 
bottom and are connected to a hose connection outside the shield to facilitate dewatering spent 
resins. The container also has fill and vent connections.
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Several types of shipping casks may be used. Most of these are vertical cylinders, having 
capacities of 128 ft to 215 ft3. All casks have been licensed pursuant to the general license 
provisions of paragraph 71.12(b) of 10 CFR Part 71. Other licensed casks are available to TVA 
on a rental basis.  

Loading is accomplished with the cask mounted on a truck or trailer bed. The truck or trailer is 
located in the Auxiliary Building railroad bay. The cask with MC is filled from the spent resin 
tank. The spent resin storage tank is pressurized with nitrogen, and the resin slurry is sluiced to 
the liner using water from the Primary Makeup Water (PMW) System. Water is removed from 
the liner through the internal filters, and is collected in the tritiated drain collector tank. A pump 
is used as required to aid the dewatering process. Additional slurry is added to the container, and 
the fill-and-dewatering process is repeated until the level indicator shows that the desired amount 
of resin has been transferred. The waste is dewatered to meet the free-standing water limitations 
at licensed disposal facilities, and the liquid effluent is discharged to the tritiated drain collector 
tank. Flush connections are provided from the PMW System to flush the resin slurry lines back to 
the spent resin storage tank.  

The resins are sampled for waste characterization per 10 CFR 61. The high integrity containers 
(HIC) are capped and may be temporarily stored at the site prior to shipment. Temporary onsite 
storage is provided in the yard east of the CDWE Building and in the Auxiliary Building railroad 
bay. Primary spent resins are stored (less than 5 years) only in a shielded container if stored in the 
yard.  

In the event that the container were to overflow during the filling process, the overflow would 
take place through the vent line and the liquid would drain to the tritiated drain collector tank.  
The strainer in the vent line would prevent overflow of resin.  

In certain cases spent resins will be stabilized or packaged in a HIC. Resins can also be 
transferred to a commercial portable solidification unit for solidification (see Section 11.5.4.2).  

Spent Resin Inventory 

The level indicating system in the spent resin storage tank is a thermal disposition type level probe 
which measures resin and water level independently. Since the level probe indicates the 
resin/water interface, the inventory of spent resins in the tank can be determined.  

Mobile Demineralizer Resin Processing 

Spent resins from the mobile demineralizer system are stored in a Mobile Demineralizer Spent 
Resin Disposal Container (MDSRDC) to accumulate sufficient resins for disposal off site. The 
MDSRDC includes a RAD-Vault with a HIC and is located in the Auxiliary Building railroad bay.  
The Rad-Vault is a concrete storage container that provides process shielding. Once the HIC is 
filled, it is transferred for off site disposal. The spent resin may also be transferred to a liner for 
shipment off site. Resin slurry is sluiced to the liner/HIC using water. Water removed from the 
liner/HIC through the internal filters is discharged to the tritiated drain collector tank, and a pump 
is used as necessary to aid the dewatering process. Additional slurry is added to the container, 
and the fill-and-dewatering process is repeated until the level indicator shows that the desired 
amount of resin has been transfered. The waste is dewatered to meet the free-standing water 
limitations at licensed disposal facilities.  
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The resins are sampled for waste characterization per 10 CFR 61. The liners/HICs are capped 
and may be temporarily stored at the site prior to shipment. Temporary onsite storage is provided 
in the yard east of the CDWE Building and in the Auxiliary Building railroad bay. Spent mobile 
demineralizer resins are stored (less than 5 years) only in a shielded container if stored in the yard.  

Condensate Polishing Demineralizer Resin Processing 

Contaminated spent resins from the CPDS transferred directly from the storage tank to a disposal 
liner located in the Turbine Building railroad bay. The resin storage tank is pressurized with air, 
and the resin slurry is sluiced to the liner using water from the condensate system. Water is 
removed from the liner through internal filters, and is collected in the high crud tanks. Additional 
slurry is added to the container, and the fill-and-dewatering process is repeated until the level 
indicator shows that the desired amount of resin has been transferred. The waste is dewatered to 
meet the free-standing water limitations at licensed disposal facilities or licensed waste processors.  
The resins are sampled for waste characterization per 10 CFR 61. The liner is capped and may be 
temporarily stored at the site prior to shipment. Temporary onsite storage is provided in the yard 
east of the CDWE Building and in the Auxiliary Building railroad bay. Yard storage is permitted 
provided the resins are stored in shielded containers and are stored less than 5 years.  

11.5.3.2 Dry Active Waste Handling 

Dry active waste (DAW) is separated into two types of waste. The two types of waste are those 
that can be incinerated (incinerable or compactible), and those that cannot be incinerated (non
incinerable or non-compactible). DAW is collected throughout the plant and is brought to the 
waste packaging area. Here DAW is sorted and temporary stored prior to shipment offsite.  
DAW may also be stored in an outside storage area (see Section 11.5.5.2).  

Incinerable Waste 

Incinerable waste like paper, clothing, rags, plastic, mop handles, lumber, etc., are collected and 
then transferred to a shipping container for processing by offsite vendor and disposal.  

Non-incinerable Waste 

Non-incinerable waste such as tools, valves, motors, etc., are collected and packaged in 
containers, and are temporary stored. This waste is then sent for processing by an offsite vendor 
for volume reduction, and disposal or recycle.  

11.5.3.3 Miscellaneous Waste Handling 

Air and gas filter and prefilter elements and glassware are placed in appropriate containers. Wet 
radioactive plant filters are packaged, when necessary, in high integrity containers.
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If radiation levels of containers are high enough to require shielding, they are loaded into and 
transported in shielded truck trailers or a cask similar to those used to transport liners containing 
bulk quantities of dewatered resins.  

11.5.4 Equipment Operation 

11.5.4.1 Mobile Solidification System (MSS) 

The MSS is a portable solidification unit provided by a vendor service contract. The MSS 
combines and mixes radioactive wastes (resins, concentrates and liquid wastes) with solidification 
agents and needed additives to solidify the waste. The solidification is done in accordance with a 
Process Control Program to ensure that each batch of waste is properly solidified. Only 
solidification agents (such as cement) which have been approved by licensed disposal facilities are 
used. The waste is solidified in a disposable liner and prepared for shipment or temporary onsite 
storage. The disposable liners are equipped with internal mixers to provide uniform mixing. The 
mobile solidification system is located in the Auxiliary Building railroad bay. Necessary 
connections have been provided in the railroad bay to support the mobile solidification system as 
shown by Figure 11.5-1.  

11.5.5 Storage Facitlities 

11.5.5.1 Inplant Storage Area 

Packaged wastes and unpackaged dry active wastes are stored in designated storage areas until 
shipment. Designated inplant storage areas include the waste packaging area and the Auxiliary 
Building railroad bay. The indoor storage for processed wastes and unprocessed DAW provides 
greater than 30-day storage at expected generation rates. The annual DAW volume for 
compactible and non-compactible trash as shown in Table 11.5-1 is expected to have an 11.4 
curie content. For unprocessed wet wastes the following storage containers are provided: 

Spent Resin Storage Tank 300 ft3 

Mobile Demineralizer Spent Resin Disposal Container 180 ft3 

CPDS Storage Tank 441 ft3 

Filter HIC/shielding 96 ft3 

The above unprocessed storage capacities provide greater than 30 days storage at expected 
generation rates.  

11.5.5.2 Outside Radwaste Storage 

Operational considerations make it necessary to temporarily store containers of radioactive 
materials and radioactive wastes in designated areas such as the concrete pad in the east yard 
outside of the CDWE. Liners of dewatered resin (that have been processed for shipment offsite) 
are stored in shielded containers. Drums, boxes, and liners of radioactive materials or wastes 
including DAW may be stored in outside storage areas after being packaged for shipment or 
storage. The outside storage area provide sufficient storage to accommodate one full shipment of

11.5-4



WBNP-1

DAW or radioactive materials. The concrete pad east of the CDWE will also be used to 
temporarily store (less than 5 years) DAW, filters, and dewatered resins.  

11.5.6 Shipment 

Waste is shipped to a commercial disposal site according to federal regulations and disposal site 
criteria. Waste may also be shipped to a broker/processor to meet federal regulations and 
disposal site criteria. Drums and boxes containing radwaste are transported to the disposal facility 
in a sole-use van-type or flatbed truck trailer. Dewatered resins and solidified resins are packaged 
in liners or [ICs and transported in a transportation cask when required. Radioactive waste is 
packaged and transported in accordance with federal, state and TVA regulations.  

REFERENCES 

None
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When the spent fuel assembly is outside the Shield Building, during passage through the Auxiliary 
Building wall and fuel transfer canal to the spent fuel pool, it is shielded by a minimum of 6 feet of 
concrete or by a minimum of 9.9 feet of water. Spent fuel pool concrete walls which separate 
spent fuel assemblies in their storage locations from the Auxiliary Building access area at 
Elevation 692.0 feet are 7 feet thick.  

Turbine Building and Service Building 

Radioactivity in the Turbine Building occurs only in the event of steam generator 
primary-to-secondary leakage. Almost the entire Turbine Building is an access Type I area.  

Located in the Turbine Building are condensate demineralizers and associated regeneration 
equipment. This equipment is adequately shielded to maintain maximum dose rates in controlled 
access areas to 0.001 rem/hr. Cubicles in which condensate demineralizers and associated 
equipment are located are generally designed for Type III or IV access (see Figures 12.3-11 and 
12.3-13).  

There are several areas that contain or store radioactive material in the Service Building, such as 
the protective clothing change room, health physics laboratory, and radiochemical laboratory filter 
room. These areas furnish necessary shielding, but their principal purpose is to minimize the 
spread of contamination. Refer to Section 12.5.2 for additional information concerning 
radiological control (RADCON) equipment, instrumentation and facilities.  

Outside Areas 

Except for the following, all areas outside the plant buildings are either access Type I or II areas 
during normal operation including anticipated operational occurrences.  

1. As discussed in Sections 11.5.1, 11.5.5.2 and 11.5.6, solid waste shielded containers may 
be stored outside. The number of casks or containers allowed outside at any one time is 
controlled and depends on the exposure rates from each cask or container. Accidents 
associated with outside storage of radioactive waste have been evaluated and the offsite 
and main control room doses are bounded by the doses calculated for the Waste Gas 
Decay Tank rupture discussed in FSAR Chapter 15.  

Access to the outside region where these shielded containers are located, is controlled.  
The type of control required depends on the designated access type, which in turn is 
established by the exposure rate.  

2. The area adjacent to the Condensate Demineralizer Waste Evaporator (CDWE) Building 
is used for temporary storage of dry active waste (DAW), filters, and dewatered resins.  
During storage activities, controls are place to limit dose rates from each individual 
shielded container to one rem/hr at 30 Cm.
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11.5 SOLID WASTE MANAGEMENT SYSTEM 

11.5.1 Design Objectives 

The slurries and solid radwaste (including resin waste) produced by WBN Units 1 and 2 is 
prepared for shipment or for temporary onsite storage in compliance with the requirements in 
110 CFR 20 10 CFR 61, 10 CFR 71, and 49 CFR 171, 172, 173, 177, and 178. Solid wastes are 
processed by the Solid Waste System (SWS) which is located in a seismic Category I structure.  
The waste packaging area, divided into three sections by thick concrete walls is composed of the 
mobile demineralizer (MD) area, an area for high level storage, and an area for low level dry 
active wastes (DAW). Radiological monitoring is provided for the waste packaging area as 
described in Chapter 12.  

[Additional onsite storage is provided in the yard east of the CDWE for temporary storage 
(less than 5 years) of solid radwaste prior to shipment or disposal.  

For further information on design codes and safety classes, see Section 3.2.  

11.5.2 System Inputs 

Waste inputs are divided into two categories: (1) DAW and (2) Wet Active Waste (WAW).  
DAW and WAW are products of the plant operation and maintenance. DAWs are further 
subdivided into compactible and noncompactible wastes. Solid compactible wastes include paper, 
clothing, rags, mop heads, rubber boots, and plastic. Non-compactible wastes include tools, mop 
handles, lumber, glassware, pumps, motors, valves, and piping.  

Wet active wastes are primarily composed of spent resins. The sources for spent resins are the 
spent resin storage tank, the mobile demineralizer, and Condensate Polisher Demineralizer 
System (CPDS).  

A list of inputs and expected yearly volumes of solid wastes are provided in Table 11.5-1. Table 
11.5-2 provides a list of major nuclides activity to be shipped on a yearly basis.  

11.5.3 Systems Description 

11.5.3.1 Wet Active Waste Handling 

Spent Resin Processing 

A system for packaging and dewatering bulk quantities of spent resin for shipment is shown in 
Figure 11.5-1. The shipping container consists of an inner disposable high integrity container 
(HIC) with an outer returnable shield. Filter elements are mounted inside the liner near the 
bottom and are connected to a hose connection outside the shield to facilitate dewatering spent 
resins. The container also has fill and vent connections.

11.5-1



WBNP-1

Several types of shipping casks may be used. Most of these are vertical cylinders, having 
capacities of 128 ft to 215 ft3 . All casks have been licensed pursuant to the general license 
provisions of paragraph 71.12(b) of 10 CFR Part 71. Other licensed casks are available to TVA 
on a rental basis.  

Loading is accomplished with the cask mounted on a truck or trailer bed. The truck or trailer is 
located in the Auxiliary Building railroad bay. The cask with mHC is filled from the spent resin 
tank. The spent resin storage tank is pressurized with nitrogen, and the resin slurry is sluiced to 
the liner using water from the Primary Makeup Water (PMW) System. Water is removed from 
the liner through the internal filters, and is collected in the tritiated drain collector tank. A pump 
is used as required to aid the dewatering process. Additional slurry is added to the container, and 
the fill-and-dewatering process is repeated until the level indicator shows that the desired amount 
of resin has been transferred. The waste is dewatered to meet the free-standing water limitations 
at licensed disposal facilities, and the liquid effluent is discharged to the tritiated drain collector 
tank. Flush connections are provided from the PMW System to flush the resin slurry lines back to 
the spent resin storage tank.  

The resins are sampled for waste characterization per 10 CFR 61. The high integrity containers 
(HIC) are capped and may be temporarily stored at the site prior to shipment. Temporary onsite 
storage is provided in the yard east of the CDWE Buil ing and in the Auxiliary Building railroad 
bay. Primary spent resins are store (less than 5 years only in a shielded container if stored in 
the yard.  

In the event that the container were to overflow during the filling process, the overflow would 
take place through the vent line and the liquid would drain to the tritiated drain collector tank.  
The strainer in the vent line would prevent overflow of resin.  

In certain cases spent resins will be stabilized or packaged in a HIC. Resins can also be 
transferred to a commercial portable solidification unit for solidification (see Section 11.5.4.2).  

Spent Resin Inventory 

The level indicating system in the spent resin storage tank is a thermal disposition type level probe 
which measures resin and water level independently. Since the level probe indicates the 
resin/water interface, the inventory of spent resins in the tank can be determined.  

Mobile Demineralizer Resin Processing 

Spent resins from the mobile demineralizer system are stored in a Mobile Demineralizer Spent 
Resin Disposal Container (MDSRDC) to accumulate sufficient resins for disposal off site. The 
MDSRDC includes a RAD-Vault with a HIC and is located in the Auxiliary Building railroad bay.  
The Rad-Vault is a concrete storage container that provides process shielding. Once the HIC is 
filled, it is transferred for off site disposal. The spent resin may also be transferred to a liner for 
shipment off site. Resin slurry is sluiced to the liner/HIC using water. Water removed from the 
liner/HIC through the internal filters is discharged to the tritiated drain collector tank, and a pump 
is used as necessary to aid the dewatering process. Additional slurry is added to the container, 
and the fill-and-dewatering process is repeated until the level indicator shows that the desired 
amount of resin has been transfered. The waste is dewatered to meet the free-standing water 
limitations at licensed disposal facilities.  
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The resins are sampled for waste characterization per 10 CFR 61. The linersiHICs are capped 
and may be temporarily stored at the site prior to shipment. Temporary onsite storage is provided 
in the yard east of the CDWE Bujilding and in+he_,Auxiliary Building railroad bay. Spent mobile 
demineralizer resins are stored (less than 5 yearsi only in a shielded container if stored in the 
yard.  

Condensate Polishing Demineralizer Resin Processing 

Contaminated spent resins from the CPDS transferred directly from the storage tank to a disposal 
liner located in the Turbine Building railroad bay. The resin storage tank is pressurized with air, 
and the resin slurry is sluiced to the liner using water from the condensate system. Water is 
removed from the liner through internal filters, and is collected in the high crud tanks. Additional 
slurry is added to the container, and the fill-and-dewatering process is repeated until the level 
indicator shows that the desired amount of resin has been transferred. The waste is dewatered to 
meet the free-standing water limitations at licensed disposal facilities or licensed waste processors.  
The resins are sampled for waste characterization per 10 CFR 61. The liner is capped and may 

be temporarily stored at the site prior to shipment. Temporary onsite storage is provided in the 
yardl eas AftbP o f-lbTe lRildinc and inb th A3v;ilir;2 Rnildinc railrngd hay VYrd QtnrdoP ic 

ermitted provided the resins are stored in shielded containers and are stored less than5 
years.  
11.5.3.2 Dry Active Waste Handling 

Dry active waste (DAW) is separated into two types of waste. The two types of waste are those 
that can be incinerated (incinerable or compactible), and those that cannot be incinerated (non
incinerable or non-compactible). DAW is collected throughout the plant and is brought to the 
waste packagig area. Here DAW is sored antid temporary stored prior to shirpmnt offsite.  
DAW may also be stored in an outside storage area (see Section 11.5.5.2) 

Incinerable Waste 

Incinerable waste like paper, clothing, rags, plastic, mop handles, lumber, etc., are collected and 
then transferred to a shipping container for processing by offsite vendor and disposal.  

Non-incinerable Waste 

Non-incinerable waste such as tools, valves, motors, etc., are collected and packaged in 
containers, and are temporary stored. This waste is then sent for processing by an offsite vendor 
for volume reduction, and disposal or recycle.  

11.5.3.3 Miscellaneous Waste Handling 

Air and gas filter and prefilter elements and glassware are placed in appropriate containers. Wet 
radioactive plant filters are packaged, when necessary, in high integrity containers.
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If radiation levels of containers are high enough to require shielding, they are loaded into and 
transported in shielded truck trailers or a cask similar to those used to transport liners containing 
bulk quantities of dewatered resins.  

11.5.4 Equipment Operation 

11.5.4.1 Mobile Solidification System (MSS) 

The MSS is a portable solidification unit provided by a vendor servicecontract. The MSS 
combines and mixes radioactive wastes (resins, concentrates and liquid wastes) with solidification 
agents and needed additives to solidify the waste. The solidification is done in accordance with a 
Process Control Program to ensure that each batch of waste is properly solidified. Only 
solidification agents (such as cement) which have been approved by licensed disposal facilities are 
used. The waste is solidified in a disposable liner and prepared for shipment or temporary onsite 
storage. The disposable liners are equipped with internal mixers to provide uniform mixing. The 
mobile solidification system is located in the Auxiliary Building railroad bay. Necessary 
connections have been provided in the railroad bay to support the mobile solidification system as 
shown by Figure 11.5-1.  

11.5.5 Storage Facitlities 

11.5.5.1 Inplant Storage Area 

Packaged wastes and unpackaged dry active wastes are stored in designated storage areas until 
shipment. Designated inplant storage areas include the waste packaging area and the Auxiliary 
Building railroad bay. The indoor storage for processed wastes and unprocessed DAW provides 
greater than 30-day storage at expected generation rates. The annual DAW volume for 
compactible and non-compactible trash as shown in Table 11.5-1 is expected to have an 11.4 
curie content. For unprocessed wet wastes the following storage containers are provided: 

Spent Resin Storage Tank 300 ft3 

Mobile Demineralizer Spent Resin Disposal Container 180 ft3 

CPDS Storage Tank 441 ft3 

Filter HIC/shielding 96 ft3 

The above unprocessed storage capacities provide greater than 30 days storage at expected 
generation rates.  

11.5.5.2 Outside Radwaste Storage 

Operational considerations make it necessary to temporarily store containers of radioactive 
m-aterials and radioactive wastes in designated areas such as the concrete pad in the east yard 
)utside of the CDW*E. Liners of dewatered resin (that have been processed for shipment offsite) 
iare stored in shielded containers. Drums, boxes, and liners of radioactive materials or wastes 

including DAW may be stored in outside storage areas after being packaged for shipment or 
storage. The outside storage area provide sufficient storage to accommodate one full shipment of
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DAW or radioactive materials. The concrete pad east of the CDWE will also be used to 
temporarily store (less than 5 years) DAW• filters, and dewatered resins.  

11.5.6 Shipment 

Waste is shipped to a commercial disposal site according to federal regulations and disposal site 
criteria. Waste may also be shipped to a broker/processor to meet federal regulations and 
disposal site criteria. Drums and boxes containing radwaste are transported to the disposal facility 
in a sole-use van-type or flatbed truck trailer. Dewatered resins and solidified resins are packaged 
in liners or HICs and transported in a transportation cask when required. Radioactive waste is 
packaged and transported in accordance with federal, state and TVA regulations.  

REFERENCES 

None
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When the spent fuel assembly is outside the Shield Building, during passage through the Auxiliary 
Building wall and fuel transfer canal to the spent fuel pool, it is shielded by a minimum of 6 feet of 
concrete or by a minimum of 9.9 feet of water. Spent fuel pool concrete walls which separate 
spent fuel assemblies in their storage locations from the Auxiliary Building access area at 
Elevation 692.0 feet are 7 feet thick.  

Turbine Building and Service Building 

Radioactivity in the Turbine Building occurs only in the event of steam generator 
primary-to-secondary leakage. Almost the entire Turbine Building is an access Type I area.  

Located in the Turbine Building are condensate demineralizers and associated regeneration 
equipment. This equipment is adequately shielded to maintain maximum dose rates in controlled 
access areas to 0.001 rem/hr. Cubicles in which condensate demineralizers and associated 
equipment are located are generally designed for Type III or IV access (see Figures 12.3-11 and 
12.3-13).  

There are several areas that contain or store radioactive material in the Service Building, such as 
the protective clothing change room, health physics laboratory, and radiochemical laboratory filter 
room. These areas furnish necessary shielding, but their principal purpose is to minimize the 
spread of contamination. Refer to Section 12.5.2 for additional information concerning 
radiological control (RADCON) equipment, instrumentation and facilities.  

Outside Areas 

Except for the following, all areas outside the plant buildings are either access Type I or II areas 
during normal operation including anticipated operational occurrences.  

1. As discussed in Sections 11.5.1, 11.5.5.2 and 11.5.6, solid waste shielded containers 
may be stored outside. The number of casks or containers allowed outside at any one 
time is controlled and depends on the exposure rates from each cask or container.  
Accidents associated with outside storage of radioactive waste have been evaluated and 
the offsite and main control room doses are bounded by the doses calculated for the Waste 
Gas Decay Tank rupture discussed in FSAR Chapter 15.  

Access to the outside region where thesJ shielded ontainers are located, is controlled.  
The type of control required depends on the designated access type, which in turn is 
established by the exposure rate.  

2. The area adjacent to the Condensate Demineralizer Waste Evaporator (CDWE) Building 
is used for temporary storage of dry active waste (DAW)J filters, and dewatered resins.  

-iuring .•.orage activities, controls are place to limit dose rates from each individual 
L l container to one rem/hr at 30 Cm.
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