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FISSION PRODUCT DEVELOPMENT LABORATORY 
CELL DECOMMISSIONING PROJECT PLAN- 

T. E. Myrick, R. W. Schaich,  F. V .  W i l l i a m s  

The F i s s i o n  Product  Development Laboratory (FPDL) a t  Oak 
Ridge Nat iona l  Labora tory  (ORNL) w a s  a f u l l - s c a l e  processimg 
f a c i l i t y  f o r  s e p a r a t i n g  megacurie q u a n t i t i e s  of 9%r ,  1 3 a ~ s ,  
and 1 4 & C e  f o r  a v a r i e t y  of source  a p p l i c a t i o n s ,  ope ra t ing  a t  
f u l l  c a p a c i t y  from 1958 t o  1975. S ince  f a c i l i t y  shutdown, the 
i n a c t i v e  p o r t i o n s  of the  FPDL have been maintained i n  a pro- 
t e c t i v e  s t o r a g e  mode as p a r t  of t h e  ORNL Surplus  F a c i l i t i e s  
Management Program (SFMP) e Due to  t h e  s i g n i f i c a n t  radio-  
n u c l t d e  inventory  remaining i n  t h e  f a c i l i t y  s t h e  h igh  
s u r v e i l l a n c e  and maintenance c o s t s  necessary  to a s s u r e  radio- 
n u c l i d e  containment ,  and t h e  p o t e n t i a l  f o r  reuse of t he  Facil- 
i t y  by o t h e r  programs, t h e  decommissioning of t h e  i n a c t i v e  
p o r t i o n s  of t h e  FPDL has been g iven  a high p r i o r i t y  by the  
SI;"MP. I n  response t o  t h i s  program d i r e c t i o n ,  p lans  are being 
made f o r  i n i t i a t i o n  of t h e s e  a c t i v i t i e s  i n  l a te  FY 1983. 

Th i s  p r o j e c t  plan has been prepared t o  s a t i s f y  t h e  
program documentation requirements  €or  SFMP p r o j e c t  planning.  
The p l an  o u t l i n e s  t h e  scope of t h e  proposed e f f o r t ,  d e s c r i b e s  
t h e  proposed methods of p r o j e c t  accomplishment, and provides  
estimates of t h e  p r o j e c t  resource  needs and schedule .  

1. INTRODUCTION 

The F i s s i o n  Product  Development Labora tory  (FPDL) i s  one o f  46 ORNL 
f a c i l i t i e s  c u r r e n t l y  inc luded  i n  t h e  Department of Energy's Surplus  
Fac i l i t i e s  Management Program (SFMP). The purpose and o b j e c t i v e s  of 
t h i s  n a t i o n a l  program are set f o r t h  in t h e  SFMP Program Plan1 and 
inc lude  (1) t h e  maintenance and s u r v e i l l a n c e  of s u r p l u s  r ad ioac t ive ly -  
contaminated f a c i l i t i e s  p r i o r  t o  i n i t i a t i o n  of f a c i l i t y  decommissioning 
a c t i v i t i e s ,  ( 2 )  p lanning  €or t h e  o r d e r l y  d i s p o s i t i o n  of t hese  f a c i l i t i e s  
and ( 3 )  implementat ion of a program t o  accolnplish t h e  f a c i l i t y  decom- 
miss ioning  i n  a s a f e ,  c o s t  e f f e c t i v e  and t imely  manner. 
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The major p o r t i o n  of t he  FPDL has  been maintained i n  a safe s t o r a g e  
mode s i n c e  f a c i l i t y  shutdown i.n 1975. Because of t h e  s i g n i E l c a n t  radio- 
n u c l i d e  inven to ry  remaining i n  t h e  f a c i l i t y ,  a comprehensive maintenance 
and s u r v e i l l a n c e  program has been conducted s i n c e  t h a t  time t o  adequate ly  
c o n t r o l  t h e  conta ined  r a d i o a c t i v i t y .  Due t o  t h e  r e s u l t i n g  high main- 
tenance  c o s t s ,  t he  p o t e n t i a l  f o r  f ac i l -h ty  K @ U S ~  by o t h e r  programs, and 
t h e  c u r r e n t  a v a i l a b i l i t y  of experienced o p e r a t i n g  personnel ,  decom- 
mis s ion ing  of p o r t i o n s  of the FPDL has been given a high p r i o r i t y  by the 
SFMP. In  response t o  t h i s  program d i r e c t i o n ,  p l ans  are being made f o r  
i n i t i a t i o n  of  t h e s e  a c t i v i t i e s  i n  l a t e  FY 1983. 

A s  o u t l i n e d  i n  t h e  SFMP Program P l a n ,  p a r t i c i p a t i n g  c o n t r a c t o r s  are 
r equ i r ed  t o  prepare  a formal p r o j e c t  p lan  t h a t  documents t h e  o b j e c t i v e s  
o f  the t a s k ,  o u t l i n e s  t h e  management approach t o  be u t i l i z e d ,  p r e s e n t s  a 
summary of t he  t e c h n i c a l  p l an  f o r  decommissioning o p e r a t i o n s ,  and 
p rov ides  estimates of the p r o j e c t  c o s t  and schedule.  This  document has 
been prepared t o  s a t i s f y  t h i s  program need. 

2 .  PKQJECT OBJECTIVES 

'The primary o b j e c t i v e s  of t h e  c u r r e n t  decontamlnation and decom- 
miss ioning  (D&D) e f f o r t s  a t  the FPDL are t o  (1) remove a l l  excess  con- 
taminated process  equipment from the unused p o r t i o n s  of t he  f a c i l i t y ,  
( 2 )  decontaminate t h e s e  a r e a s  t o  a c c e p t a b l e  l e v e l s  f o r  ~ t l t i ~ e ,  and 
( 3 )  p l a c e  t h e s e  p o r t t o n s  of t h e  f a c i l i t y  i n  a standby modc, awai t ing  
o t h e r  a p p l i c a t i o n s .  Since t h e  FPDL i s  i n  an operable  cond i t ion ,  with 
p o r t i o n s  of t he  f a c i l i t y  p r e s e n t l y  being u t i l i z e d  f o r  r a d i o a c t i v e  pro- 
c e s s i n g  and OENL decontamination o p e r a t i o n s ,  no p lans  are being made f o r  
t h e  complete decommissioning and dismantlement of t he  bui 1 ding.  Such 
f i n a l  f a c i l i t y  d i s p o s i t i o n  w l l l  be delayed u n t i l  t h e  end of the u s e f u l  
l i f e  of  he f a c i l i t y  (15-20 y e a r s ) .  

3. FACILITY DESCRIPTION 

3 .I PHYSICAL DESCRIPTION 

3.1.1 Building 

The F i s s i o n  Product Development Laboratory2 (Bui ld ing  3517) i s  a 
c o n c r e t e  block and corregated aluminum-sided s t r u c t u r e  loca t ed  i n  t h e  Bethel 
Val ley  portSon of ORNJ-4 (F igs .  1 i3nd 22, The ~ W Q  ~ r e a i r a  bu i ld ing  l e v e l s  c o n s i s t  
of operat-lng areas service areas o f f i c e s  and o t h e r  personnel  access  areas 
ar ranged  around a large conc re t e  c e l l  block con ta in ing  some 20 s e p a r a t e  ce l l s  
( F i g .  3). A c rane  bay enc loses  t h e  area over the  tops  of the  cel ls .  There 
are fou r  a d d i t i o n a l  underground c e l l s  l oca t ed  on t h e  n o r t h  s i d e  of t h e  
b u i l d i n g  - 
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Fig. 2. Location map f o r  the Surplus Facilities Management Program. 
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A c o n t r o l l e d  a i r -handl ing  system provides  v e n t i l a t i o n  and containment 
f o r  t h e  f a c i l i t y .  A l l  b u i l d i n g  a i r  is exhausted through HEPA f i l t e r s  t o  
t h e  OKNL c e l l  v e n t i l a t i o n  system. The b u i l d i n g  atmosphere is regula ted  
a t  a n e g a t i v e  pressure  o f  approximately 0.35 i n .  of water and t h e  ce l l s  
are maintained a t  a negat ive  p r e s s u r e  of 1.5 i n .  of water. Personnel  
e n t r a n c e s  and equipment loading areas are a i r l o c k e d  t o  main ta in  
atmospheric  c o n t r o l .  

Batch makeup tanks  f o r  process  chemicals are loca ted  on t h e  second 
l e v e l  of t h e  bui ld ing .  A makeup and s t o r a g e  area f o r  l a r g e  volumes of 
process  chemicals i s  l o c a t e d  o u t s i d e  t h e  bui ld ing .  C h i l l e d  w a t e r  f o r  
c o o l i n g  t h e  process  v e s s e l s  i s  provided by t h r e e  compressor u n i t s  on a 
r e c i r c u l a t i n g  water loop. A 20-ton br idge  crane i s  used t o  handle 
s h i e l d e d  casks and t o  remove t h e  top s h i e l d  blocks from t h e  ce l l s  to 
a l l o w  ce l l  access. 

3.1.2 C e l l s  

A schematic of t h e  FPDL c e l l  arrangement and numbering system i s  
provided i n  Fig.  4 .  The main cell. block c o n s i s t s  of process  and 
manipula tor  c e l l s  1 through 15. Connected t o  t h i s  main c e l l  block on 
t h e  f i r s t  l e v e l  are manipulator  c e l l  1 6 ,  service ce l l s  1 7  and 20, and 
t h e  s e r v i c e  tunnel .  Manipulator c e l l  18 and c e l l  1 9  (now removed) are 
l o c a t e d  on t h e  second l e v e l .  The fou r  s t o r a g e  ce l l s  21-24 are  
underground a d j a c e n t  t o  t h e  b u i l d i n g .  The c e l l  v e n t i l a t i o n  f i l t e r  house 
i s  l o c a t e d  on ground-level,  east of t h e  FPDL. A b r i e f  d e s c r i p t i o n  of 
t h e  des ign  f u n c t i o n  o f  each of t h e s e  cel ls  i s  given as fo l lows ,  wi th  
a d d i t i o n a l  d e t a i l s  provided i n  Appendix A .  

1. 

2. 

3.  

4 .  

Process  Cel ls  (1-9) - c o n t a i n  f i x e d  equipment and are used f o r  
remote chemical processing.  The cells are t o t a l l y  enclosed,  having 
no viewing wihdows o r  maiiipulators,  and are operated from remote 
panelboards.  

High-Level Manipulator Cells (10-14) - are  used f o r  f i n a l  processing 
of radio-active m a t e r i a l s  t o  product compounds. The m a j o r i t y  of t h i s  
process ing  i s  d i r e c t e d  by master-slave manipulators  from t h e  
manipulator  o p e r a t i n g  g a l l e r y  ( F i g .  5 ) .  

-_-I---- 

Low-Level Manipulator C e l l s  (15,  1 6 ,  18, 1 9 )  - are  used f o r  
manipulator  o p e r a t i o n s  which r e q u i r e  r e l a t i v e l y  l i t t l e  s h i e l d i n g .  
Typica l  o p e r a t i o n s  are sampling, decontaminat ion of s m a l l  equipment, 
and sol-id w a s t e  removal. 

-.__I-_-.- ____ 

S e r v i c e  C e l l s  ( 1 7 ,  20, s e r v i c e  tunnel  and v e n t i l a t i o n  f i l t e r  house) - 
c o n t a i n  s e r v i c e  equipment such as steam supply v a l v e s ,  f i l t e r s ,  
sc rubbers ,  pneumatic t r a n s m i t t e r s ,  and instrument  piping.  Since 
t h i s  equipment i s  d i r e c t l y  connected t o  t h e  process  equipment, t h e  
areas i n  which i t  is  i n s t a l l e d  are t r e a t e d  l i k e  o t h e r  ce l l s .  
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5 .  Tank Farm Cells (21-24) - c o n t a i n  stainless-steel t anks  f o r  waste 
s o l u t i o n  holdup and f i s s i o n  product s o l u t i o n  s t o r a g e .  These cells  
are similar t o  t h e  process  cells except  t h a t  t h e  equipment they 
c o n t a i n  is des igned  simply f o r  s t o r a g e  and t r a n s f e r s  i n s t e a d  of f o r  
chemical process ing .  

Most of t h e  cel ls  are l i n e d  wi th  s t a i n l e s s  steel f o r  ease of 
decontamination. They are provided wi th  a v a r i e t y  of s e r v i c e s ,  such as 
steam, c h i l l e d  water, hot off-gas system, electrical s u p p l i e s ,  cell  
v e n t i l a t i o n ,  and in s t rumen ta t ion ,  as r equ i r ed .  The process  cel ls ,  
s t o r a g e  ce l l s ,  and h igh- leve l  manipula tor  ce l l s  are sh ie lded  from t h e  
n e a r e s t  a c c e s s i b l e  area by t h e  e q u i v a l e n t  of fou r  f e e t  of o rd ina ry  
c o n c r e t e ;  t h e  low-level manipula tor  ce l l s  and s e r v i c e  areas have less 
s h i e l d i n g .  Personnel  can g a i n  e n t r a n c e  t o  t h e  process ,  s t o r a g e ,  o r  
h igh - l eve l  manipula tor  cells only  a f t e r  removal of t h e  conc re t e  top  
p lugs  (F ig .  6 ) .  The e n t r a n c e s  t o  low-level manipula tor  cel ls  o r  s e r v i c e  
areas are equipped wi th  i n t e r l o c k  dev ices  which prevent  a c c i d e n t a l  e n t r y  
i n t o  zones of p o t e n t i a l l y  high r a d i a t i o n .  

P r o c e s s  equipment permanently i n s t a l l e d  in t h e  FPDL provided f o r  
t h e  fo l lowing  ope ra t ions :  

1. e l u t i o n  of ion exchanger beds, 
2. p r e c i p i t a t i o n  - c e n t r i f u g a t i o n ,  
3 .  p r e c i p i t a t i o n  - f i l t r a t i o n ,  
4. c r y s t a l l i z a t i o n  - f i l t r a t i o n ,  
5 .  evapora t ion ,  
6 .  ba tch  s o l v e n t  e x t r a c t i o n ,  
7. c a l c i n a t i o n  and s i n t e r i n g ,  and 
8. vacuum hot  p re s s ing .  

A l l  of t h e  a s s o r t e d  t anks  and process  p ip ing  involved i n  t h e s e  opera- 
t i o n s  are of welded stainless steel. 
e s s e n t i a l l y  any u n i t  o p e r a t i o n  o r  process  could have been c a r r i e d  ou t  on 
r e l a t i v e l y  small scale i n  t h e  manipula tor  cel ls  wi th  temporary 
equipment. 

In a d d i t i o n  t o  t h e s e  ope ra t ions ,  

3 . 2  OPERATING HISTORY 

A s  p a r t  of t h e  f i s s i o n  product r e s e a r c h  and development work a t  
ORNL, t h e  F i s s i o n  Product Develo ment Labora tory  went on-line i n  1958 t o  
s e p a r a t e  k i l o c u r i e  amounts of 13pCs, 'OSr, 144Ce, and 147Pm from Redox- 
and Purex-type waste streams. This  program w a s  s u c c e s s f u l l y  
demonstrated du r ing  the f i r s t  two yea r s  of o p e r a t i o n ,  and k i l o c u r i e  
q u a n t i t i e s  were made a v a i l a b l e  f o r  worldwide d i s t r i b u t i o n .  

With t h e  advent of t h e  AEC's Systems f o r  Nuclear Aux i l i a ry  Power 
(SNAP) program and inc reased  demand f o r  137Cs gamma sources ,  t h e  
requi rements  f o r  137Cs, 144Ce, and 'OSr were inc reased  t o  a l e v e l  of 
megacuries per  year .  To m e e t  t h i s  demand, c o n c e n t r a t e s  of 137Cs, 90Sr, 
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and 144Ce were shipped from the Hanford Atomic Products Operation (HAPO) 
to the FPDL for preparation of the fuel compounds used in the SNAP 
program. The FPDL facility was modified in 1963 to allow the continuous 
production of three product streams as follows: 

1. A semi-pure fraction of 137Cs from HAPO was chemically purified at 
the FPDL and converted to 137CsC1 powder. 
pressed into pellets which were doubly encapsulated in stainless 
steel; the capsules were tested for leaks, and then shipped to the 
customer. 

Purified 'OSr was received from HAPO and converted to 90Sr titanate. 
This material was then compacted by vacuum hot press techniques to 
form a high density pellet. The pellets were encapsulated, usually 
in Hastelloy "C", and the capsules were tested for leaks and 
decontaminated before being loaded into a thermoelectric generator 
for shipment to the customer. 

A mixed rare earth fraction was received from HAPO. the 144Ce was 
separated by solvent extraction, and converted to i44Ce oxide. 
powder was cold pressed and sintered and then sealed in compatible 
containers for shipment to the customer. 

This powder was cold 

2. 

3. 
The 

A total of 10.0 MCi of fission product material was successfully 
processed at the FPDL during this operating period. At the conclusion 
of this program (1975), the majority of the facility was placed in 
standby and initial decontamination efforts undertaken. Only limited 
radioisotope processing has been conducted since that time. 

Current operations at the FPDL consist of routine facility 
maintenance and surveillance, processing of 137Cs and 90Sr for 
commercial applications, and decontamination activities for other ORNL 
programs. A variety of maintenance and surveillance (M&S) tasks are 
conducted on a routine basis in order to maintain adequate control over 
the contained radioactivity. These activities are documented in the 
ORNL SFMP Maintenance and Surveillance Plan3 in terms of frequency and 
resource requirements. Only a portion of the total M&S costs for the 
facility is borne by the SFMP, the remainder is provided by the 
operating programs occupying the building. 

The current commercial radioisotope processing consists of 
(1) purification of cesium chloride feed material from the Hanford Waste 
Encapsulation Storage Facility $WESF) for conversion to various 137Cs 
sources and (2) preparation of 
generators from strontium fluoride feed, again provided by WESF. These 
operations are a continuation of the original FPDL processing mission, 
and are conducted in cells 10, 11, and 12. Decontamination services for 
the entire Laboratory are also provided at FPDL, including vibratory 
finishing, electropolishing, remote decontamination in process or 
manipulator cells (1 and 16), and hands-on decontamination of equipment 
in established contamination zones. Contaminated equipment for clean-up 

OSr heat sources for thermoelectric 
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is brought in on an as-required basis, and the appropriate 
decontamination technique used to clean the item to specified levels for 
reuse or disposal. 

3.3 PREVIOUS FACILITY DECONTAMINATION 

The FPDL was designed to be directly maintained. Before any 
equipment could be repaired, replaced, or revised, the equipment and the 
cell in which it was located had to be decontaminated. The decontamina- 
tion consisted primarily of hot chemical flushes of cell piping and 
process equipment, followed by decontamination of exterior surfaces and 
cell walls by high pressure spraying. If necessary, shielding was then 
used to reduce radiation levels to acceptable limits for maintenance and 
equipment removal. During the main operating period from 1963-1973, 
in-cell maintenance requirements were at a minimum and only six cells 
were decontaminated for the installation of new equipment or for repairs 
to existing equipment. Of course, subsequent use of these cells after 
decontamination and maintenance resulted in re-contamination of process 
equipment and cell surfaces. 

A comprehensive decontamination pro ram was conducted in 1973-1975 
to remove and encapsulate all remaining 6oSr products and provide 
initial decontamination of the process, manipulator and tank farm cells, 
and the cell ventilation ~ystem.~ 
restrictions limited the scope of this decontamination effort, a 
significant reduction in the radionuclide inventory of the facility was 
achieved. The primary accomplishments of this initial program are 
listed as follows: 

Although subsequent funding 

1. The encapsulation and storage of approximately 500,000 curies of 
90Sr titanate powder was completed. 

2.  Three manipulator cells (10, 11, 19) were decontaminated to a level 
allowing direct personnel access; the remaining manipulator cells 
will require significant additional effort prior to in-cell 
maintenance and equipment removal. 

3. Hot chemical flushes of process equipment and piping within all nine 
process cells were completed; comprehensive in-cell decontamination 
was conducted only in cells 8 and 9. 

4. Initial decontamination of the tank farm cells and cell ventilation 
systems was completed. 

Since 1975, decontamination of the FPDL has been conducted on an 
as-needed basis to provide a safe working environment for operating and 
maintenance personnel, or to allow the installation of new equipment. 
In 1979, further decontamination of manipulator cells 11 and 1 2  was 
initiated for installation of a new viewing window and the cutting of a 
transfer port between cells 10 and 11. These modifications were part of 
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the cell upgrading for start-up o f  the current '%r and 137Cs radio- 
isotope work. In 1980-81, signiEicant decontamination and deconamission- 
ing efforts were undertaken to prepare for installation of the ORNL 
electropolishing unit. As part of this project, cells 9 and 17 were 
decontaminated to allow for in-cell equipment removal and tie-in of the 
elect ropolisher of €-gas system. Cell 1 9  had to be decontaminated and 
completely dismantled for actual placement of the electropolisher tanks 
and controls. All of these decontamination activities were funded by 
the supporting operating programs and were not associated with the SFMP. 
Finally, decontamination of the crane bay area (cell access area) is 
currently being completed to allow direct personnel access to the 
vibratory finisher and to the cell plugs. This decontamination effort 
will be conducted simultaneously with the initiation o f  SFMP 
decontamination of these cells. 

3 4 CURRENT FACILITY CONDITIONS 

The FPDL has been maintained in an operable condition since placed 
in standby in 1975. The building structure is sound and the supporting 
services fully functional. The facilities for operating personnel 
(offices, change rooms, operating galleries) have been well maintained 
and are available for use. 

The conditions of the FPDL cells are generally known, although 
direct cell access has been limited over the past ten years. A summary 
of the current cell status and contents is provided in Table 1, with 
additional details presented in Appendix A. Of the 23 available cells, 
8 are utilized on a part-time or full-time basis by operating programs. 
The operating cells are used for radioisotope processing and 
decontamination activities, as well as for transport, treatment or 
storage o f  operational waste streams. The inactive process cells 
contain a variety of tanks, piping, samplers, services, and 
instrumentation. The majority of this equipment is operable t o  the 
extent that solutions can be transferred through the piping and vessels. 
Inoperative valves and jets have been documented (see Appendix A). 
Background radiation levels in the inactive process cells are estimated 
to be in the range of 10-100 rad/h, with isolated hot spots of 
100-1000 rad/h in transfer lines or pieces of equipment that could not 
be adequately cleaned during the previous hot chemical flushing efforts. 
The inactive manipulator cells contain a variety of solid wastes, 
obsolete equipment, and residual cesium and strontium powder. Due to 
the presence of this powder, radiation levels exceeding l o6  rad/h are 
found in some of the cells. 

As evidenced by the estimated radiation levels in the inactive 
cells, significant quantities of residual radioactivity remain in the 
facility. However, adequate controls have been provided to assure 
cootalnment. Contamination external to the cells is minimal, and is 
controlled through proper zoning and periodic decontamination efforts. 



T a b l e  1. Summary of FPDL c e l l  s t a t u s  - March 1983 

Cell  con ten t s  Radta t ion  l e v e l s  Cell s ta tus  Cell  Cell 
type  No. 

Process  1 1-125 g a l .  Tank 20-100 mradfh, North s i d e  North s i d e  used 
Assorted p ip ing  and (100 r ad /h ,  South s i d e  f o r  decontamination 

s e r v i c e s  South s i d e  I n a c t i v e  
Armor p l a t e  c e l l  d i v i d e r  

2 3-250 g a l .  t anks  BOO r a d / h  background I n a c t i v e  
Cent r i fuge  wi th  motor 100-1000 r ad /h  hot s p o t s  
Assorted piping and 

s e r v i c e s  

3 3-250 g a l .  t anks  I00 r ad /h  background 
Cent r i fuge  with motor 100-1000 r ad /h  hot  s p o t s  
Assorted piping and 

s e r v i c e s  

4 3-250 g a l .  t anks  
Cen t r i fuge  with motor 
Assorted piping and 

s e r v i c e s  

5 2-500 g a l .  t anks  
Centrifuge with mot o r  
Assor ted  piping and 

s e r v i c e s  

6 1-550 g a l .  tank 
Ref l u x  condenser 
Assorted piping and 

s er vice s 

100 rad/:: background 
100-1000 r ad /h  hot  s p o t s  

100 r a d f h  background 
100-1000 r a d / h  hot s p o t s  

100 r a d / h  background 
100-1000 r a d / h  hot s p o t s  

I n a c t i v e  

I n a c t i v e  

h a c  t i v e  

Inac t i v e  
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Table 1. (Continued) 
Page 3 

C e l l  Cell 
type  NO 

C e l l  c o n t e n t s  Radia t ion  l e v e l s  Cell  s t a t u s  

15  Waste t r a n s f e r  equipment 100 r a d / h  I n a c t i v e  

16 Decontamination equipment 100 mrad/h Operating ce l l  

17 F i s s i o n  product X e  100 mrad/h 
s t o r a g e  c o n t a i n e r s  

o p e r a t i n g  cel l  

Xanipu- 18 Sampling and a n a l y t i c a l  100 r a d / h  background Inac  t i v e  
l a t o r  equipment. 200-1000 r a d / h  ho t  s p o t s  

Miscel laneous s o l i d  wastes 

19 

20 

Tank 2 1  
farm 

2 2  

No ne None 

Off-gas scrubbing system 1-100 rad /h  

4-275 g a l .  tanks 10 r a d / h  background 
2-520 g a l .  t anks  100 r a d / h  hot  s p o t s  
Assorted piping and 

Instrument  c u b i c l e  
s e r v i c e s .  

1-6000 g a l .  tank 
Assorted p ip ing  and 

Instrument  c u b i c l e  
s e r v i c e s .  

10 r a d / h  background 
100 rad /h  hot spots  

Ce l l  removed i n  
1980 

Operating c e l l  

I n a c t i v e  

h a c  t i v e  
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4 .  CELL DECOMMISSIONING PLAN 

A s  s t a t e d  i n  Sec t .  2 ,  t h e  o b j e c t i v e  of t h e  c u r r e n t  decommissioning 
e f f o r t s  a t  t h e  FPDL i s  t o  decontaminate t h e  i n a c t i v e  p o r t i o n s  of t h e  
f a c i l i t y  i n  o r d e r  t o  reduce the  hazards  a s s o c i a t e d  wi th  t h e  r e s i d u a l  
r a d i o a c t i v i t y  and make t h e s e  areas a v a i l a b l e  f o r  p o t e n t i a l  reuse .  
S p e c i f i c a l l y ,  t h i s  t a s k  will involve  (1 )  t h e  decontamination of i n a c t i v e  
process ,  manipula tor  and tank farm cells, s e r v i c e  tunne l  and a s s o c i a t e d  
i n - c e l l  equipment, ( 2 )  t h e  removal of a l l  s u r p l u s  i n - c e l l  equipment €or  
a p p r o p r i a t e  d i s p o s a l ,  and ( 3 )  t h e  p l ac ing  of t h e s e  p o r t i o n s  of t h e  
f a c i l i t y  i n  a standby mode, awa i t ing  r euse  a p p l i c a t i o n s .  The cel ls  t o  
be inc luded  i n  t h i s  e f f o r t  are t h e  process  cel ls  1-8, manipula tor  ce l l s  
13-15 and 18, tank  farm cel ls  2 1  and 22,  and t h e  s e r v i c e  tunne l  behind 
p rocess  cel ls  1-8. The remainder of t h e  FPDL f a c i l i t y  is o p e r a t i o n a l  
and w i l l  not be t r e a t e d  as p a r t  of t h i s  p r o j e c t .  

4.1 GENERAL APPROACH 

The decontamination and decommissioning a c t i v l t i e s  proposed f o r  t h e  
FPDL a re  similar i n  concept t o  t h e  remote maintenance t a s k s  c a r r i e d  out  
du r ing  f a c i l i t y  ope ra t ion .  When equipment maintenance w a s  r e q u i r e d ,  o r  
p rocess  a l t e r a t i o n s  necessary ,  i n - c e l l  decontamination and equipment 
removal w a s  performed. The proposed decommissioning p r o j e c t  simply 
expands t h e  scope o f  t h e s e  r o u t i n e  maintenance func t  t ons  t o  provide  
complete removal of a l l  excess i n - c e l l  equipment, with subsequent decon- 
t amina t ion  of t h e  ba re  ce l l  w a l l s  t o  s p e c i f i e d  l i m i t s *  The t e c h n i c a l  
p l a n  f o r  ce l l  decommissioning a t  t h e  FPDL is  o u t l i n e d  i n  Fig. 7 i n  a 
Work Breakdown S t r u c t u r e  (WBS) format.  Generic fiowcliarts of ac t iv i t i e s  
f o r  each decontamination and decommissioning WBS (WBS 1.0-4.0) are 
provided i n  F igs .  8-11 and are b r i e f l y  d i scussed  i n  t h e  fo l lowing  
s e c t i o n s .  Details  of t h e  proposed p r o j e c t  management s t r u c t u r e  and 
requi rements  (WBS 5.0) a r e  reserved  f o r  Sect. 5 .  

4.1.1 Manipulator C e l l s  

Decommissioning t h e  manipula tor  ce l l s  (Fig.  8 )  w i l l  involve  removal 
of a l l  excess equipment and r e s i d u a l  waste materials p resen t  i n  t h e  
ce l l s .  The i n i t i a l  work w i l l  be conducted remotely from t h e  manipulator 
g a l l e r y ,  us ing  s p e c i a l l y  designed t o o l s  and high p res su re  sprays .  Once 
r a d i a t i o n  l e v e l s  have been reduced s u f f i c i e n t l y ,  d i r e c t  access  t o  t h e  
cells  w i l l  be secured and high p r e s s u r e  spraying  of ce l l  w a l l s  and 
equipment performed. S o l u t i o n s  t o  be used inc lude  n i t r i c  a c i d ,  sodium 
hydroxide,  o x a l i c  a c i d  and commercial decontamination agents .  A f t e r  
each ce l l  is decontaminated t o  an  accep tab le  level f o r  personnel  e n t r y ,  
maintenance personnel  w i l l  remove any excess p ip ing  o r  o t h e r  equipment. 
Opera t ing  personnel  w i l l  then  decontaminate t h e  cel ls  t o  an  accep tab le  
l e v e l  f o r  reuse .  
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DECOMMISSIONING ACTIVITIES 

I 

1.0 DECONTAMINATE 
AND DECOMMISSION 

2.0 DECONTAMINATE 
AND DECOMMISSION 

CE;: 13 i 

CELL 15 

-I CELL 1 I 
2.2 -f CELL2 

I 2.4 
CELL4 

1 CELL5 2.5 I 
u CELL 6 

u CELL 7 

AND DECOMMISSION MANAGEMENT 

4 - 7 7  
SERVICE TUNNEL 

4-1 CELL 22 

OPERATIONS 

REVIEWS A k D  
PERtODlC REPORTING 

Fig. 7. FPDL c e l l  decommissioning plan o u t l i n e .  



20 

ORNL O:VG 33 I I E Z H  

I 1 0 DECONTAMINATE A N 0  OFCOHMlSSlON I 
MANIPULATOR CELLS 

m CELL 13 

I 
12 

CELL 14 

I 

1.1.1 
REMOVE SOLID WASTE 

A N D  POWDER WITH 
M A N I P U L A I O H S  

DISMANTLE A N D  REMOVE 
LARGE EQUIPMENT 

WITH MANIPULATORS 

H I G H  PRESSIJRF SPRAY C E L l  
WALLS A N D  EQUIPMENT 

WIPE C E L L  SURFACES 

I 11.6 I RAISE BOTTOM BLOCKS 

1.1.7 
H I G H  PRESSURE SPRAY 

CELL WALLS A N D  
EOUIPI4CNT 

I N S T A L L  ARMOR Pl.ATE 
A N D  SHIELD 

I 
119 

CONTIYUE HIGH 
PRESSURE SPRAYING 

CONDUCT R A D I A T I O N  1 iu;:" j 
1.1.11 I SHIELDHOTSPOTS I 
1 

1.1.12 
REMOVE HOT 

1.1.13 
REMOVE REMAINING 

EQUIPMENT 

D E C O N T A H I N A T t  

1.1.15 
DECONTAMINATE 

I 

131 
REMOVE SOLID W4STC 

A N D  POWDER W I T H  
MANIPULATORS 

REMOVE SOLID WASTF 
A N D  POWDER WITH 

......... 

r - - - -dr - l  
REMOVE ? A N  A N D  PIPING 

1 
1.4.2 

HIGH PRESSURE SPRAY 
CELL WALLS A N D  

EOUIPMENT THROUGH 

HIGH PRESSURE SPRAY 

RETRIEVE A N D  DISPOSE 
OF DEBRIS 

1.4.5 
CUT AWAY CELL i' DOOR PAN 

CONDUCT R A D I A T I O N  
SURVEY 

SHIELD HOTSPOTS L4-J 
1.48 I REMOVE A L L  EQUIPMENT I 

r---.+1 CAPSERVICE LINES 

..... I 

DECONTAMINATE I BARE 1 4 1 0  CELL 1 

I 1.1.16 I REPLACE TOP BLOCKS 

Fig. 8. Flowchart  of D&D ac t iv i t i e s  f o r  the manipula tor  ce l l s .  
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ORNL DWG 83 I1624 

2.0 DECONTAMINATE AND DECOMMISSION 

2.8.1 
REMOVE TOP BLOCKS 

HIGH PRESSURE SPRAY CELL 
WALLS AND EQUIPMENT 

INSTALL ARMOR 

2.1.5 
CONTINUE HIGH 1 PRESSURE SPRAYING 

2.1.6 
REMOVE DEBRIS IN CELL 

1 

i----- 

SHIE LO HOT SPOTS 

REMOVE REMAINING 
EQUIPMENT 

2.1.11 
CAPSERVICE LINES 

AND CELL PENETRATIONS 

2.1.12 
DECONTAMINATE BARE CELL 

2.1.13 I, REPLACE TOP BLOCKS 

2.1.14 
REMOVE INSTRUMENT 

.L 

Fig. 9 .  F l o w c h a r t  o f  D&D activities f o r  the  process  ce1l.s. 
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ORNL DWG 83 11623 

3.0 DECONTAMINATE AND DECOMMISSION 
TANK FARM CELLS 

I 

I 

I 

3.1 
CELL 21 

3.1.1 
REMOVE TOP BLOCKS 

3.1.2 
HIGH PRESSURE SPRAY 

CELL WALLS 
AND EQUIPMENT 

CONDUCT RADIATION 
SURVEY 

I 
3.1.4 1 SHIELD HOTSPOTS 1 

REMOVE HOT 

REMOVE REMAINING 
PIPING 

3.1.7 
DECONTAMINATE 
TANK EXTERIOR 

REMOVE TANK 

CAP SERVICE LINES 
AND CELL 

3.1.10 
DECONTAMINATE 

BARE CELL 

1 

CELL 22 w 
3.2.1 I REMOVETOPBLOCKS 1 

3.1.11 , REPLACETOPBLOCKS 

Fig. 10. Flowchart of D&D a c t i - v i t i e s  f o r  t h e  
tank farm ce l l s .  
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4.0 DECONTAMINATE 
SERVICE TUNNEL 

4.1 
SERVICE TUNNEL m 

I SEAL OFF TUNNEL I 

4.1.2 
PRESSURE SPRAY CELL 
WALL AND EOIJIPMENT~ 

FROM EAST DOOR 

4.1.4 
REMOVE HOT EQUIPMENT 

4.1.5 1 REMOVE REMAINING 
EQUIP,MENT 

CAP SERVICE LINES 
AND CELL. PENETRATIONS 

4.1.7 
DECONTAMINATE 

BARE CELL  

Fig. 11. Flowchart  of D&D activities 
f o r  rhe service tunnel. 
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4.1.2 Process  Cells 

The decommissioning e f f o r t s  f o r  t he  process  cells  (Fig.  9 )  w i l l  be 
similar t o  t h a t  f o r  t h e  manipulator  cells. However, s ince  no completely 
remote ope ra t ions  can be conducted €or  t h e s e  cells, a l l  decontamination 
and equipment dismantlement a c t i v i t i e s  w i l l  r e q u i r e  d i r e c t  access through 
t h e  c e l l  roof plugs.  High p res su re  sprays  w i l l  be used t o  decontaminate 
t h e  c e l l s  t o  a l low maintenance personnel  access. Equipment removal w i l l  
then  proceed u n t i l  t h e  cel l  i s  completely s t r i p p e d  and a l l  s e r v i c e  l i n e s  
and c e l l  pene t r a t ions  capped. Decontamination o f  t he  hare  ce l l  w i l l  
t hen  be conducted t o  acceptab le  l e v e l s  €or reuse.  A s  a p a r t  of t h i s  
t a s k ,  t h e  instrument  panel hoards a s soc ia t ed  with these  cells  w i l l  a l s o  
be dismantled.  

4.1.3 Tank Farm Cel ls  
-I 

Tank farm c e l l  decommissioning (F ig .  10) w i l l  Eollow the  same 
gene ra l  procedures  as fo r  t h e  process  c e l l s  , inc luding  c e l l  decontamina- 
t i o n  by high p res su re  spray techniques,  i n - c e l l  removal o f  process  
p ip ing  and s to rage  tanks ,  and f i n a l  decontamination of the  empty c e l l s .  
Spec ia l  cons ide ra t ion  w i l l  be g iven  t o  these  cells  due t o  the  work 
l o c a t i o n  e x t e r i o r  t o  the bu i ld ing  and t h e  s i z e  of t h e  tankage being 
removed. 

4 . 1 . 4  Service  Tunnel 

The decommissioning of the s e r v i c e  tunnel  (Fig.  11) w i l l  involve 
s p r a y  decontamination and equipment removal procedures s i m i l a r  t o  those 
descr ibed  previously.  F i n a l  tunnel  decontamination w i l l  be performed to 
l eve ls  t h a t  a l low ready access t o  t h e  cel ls  fo r  i n s t a l l a t i o n  of new 
s e r v i c e s  f o r  f u t u r e  ce l l  r euse*  

4.2 TECHNICAL P U N  

Technical  d e s c r i p t i o n s  of t h e  proposed decontamination procedures 
have been prepared fo r  each of t h e  FPRL ce l l s  included i n  t h e  scope of 
t h i s  p r o j e c t  and are presented i n  Appendix A .  These d e s c r i p t i o n s  
provide a s t e p  by s t e p  o u t l i n e  of t he  D&D a c t i v i t i e s  f o r  each cel l  and 
inc lude  e s t ima tes  of t h e  waste volumes t o  be genera ted ,  t h e  mximum 
r a d i a t i o n  exposures a n t i c i p a t e d ,  and a breakdown of t h e  manpower 
requfrements  by d i s c i p l i n e .  The a c t i v i t i e s  descr ibed  w i l l  be performed 
i n  str ict  accordance with t h e  ope ra t ing  procedures f o r  t he  FPDL. The 
procedures  f o r  i n -ce l l  maintenance and decontamination are w e l l .  def ined 
and have received ex tens ive  ope ra t iona l  and s a f e t y  reviews during t h e  
ope ra t ing  l i f e  of t h e  f a c i l i t y .  Deta i led  procedures have been developed 
t o  cover 46 s e p a r a t e  a c t i v i t i e s  a t  t h e  FPDL and are documented i n  the 
Operat ions Div is ion  Operat ing Procedures  Manual A l i s t P n g  of t h e  FPDL 
procedures  included i n  t h i s  manual is provided i n  Appendix R. These 
procedures  meet t h e  requirements of a l l  a p p l i c a b l e  codes and standards 
governing these  types  of ope ra t ions  a t  ORNL. Addi t iona l  guidance i n  
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s p e c i f i c  areas would be obtained from other appropr i a t e  QRNL ope ra t ing  
procedures ,  i nc lud iag  t h e  Health P h y s i c s  Procedures  Manual, t h e  OKNJ, 
S a f e t y  Manual, and t h e  OKNL Kadioactive Sol id  Waete Operat ions Manual. 

Summaries of t he  performanre c r i t e r i a ,  h e a l t h  and sa€c?ty considera-  
t i o n s  o p e r a t i o n a l  reqiiii-ements and es t imated  manpower needs Tor t h e  
conduct of t h e  c e l l  decommissioning a t  the  PPDL are presented i n  t h e  
fo l lowing  s e c t i o n s .  These summaries are based on t h e  TdBS a c t i v i t y  
descriptions provides i n  Appendix A ,  ~ I K I  the gu iad . fnes  f o r  opeK&iOLIS 
a t  t h e  PPDL. P r e s e n t a t i o n  of t he  o v e r a l l  p r o j e c t  eoste  and schcdule is  
inc luded  i n  Sect. 6 .  

4 2 . 1  Performance Griteria 

The a c c e p t a b i l i t y  of D&D activit :3.es a t  t he  PPDL w i l l  be measured lay 
two gene ra l  c r i t e r i a ,  (1) t h a t  a l l  excess equipment and waste -materials 
arc removed from t h e  cel.I.s, and (2 )  t h a t  r e s i d u a l  r a d i o a c t i v i t y  rernain- 
i ng  i n  t h e  cells  i s  a t  l e v e l s  Chat p e r m i t  d i rect  personnel accxss. 
Equipment removal efforts must be s u f f i c i e n t  to a l low adequate room f o r  
i n s t a l l a t i o n  of new equipment when o the r  process  a p p l i c a t i o n s  arise far 
these f a c i l i t l e s  SimiXnrPy, r e s i d u a l  r a d i a t i o n  and c0ntarninatP.on 
l e v e l s  must  not  p r o h i b i t  the i n s t a l l a t i o n  of equipment OF o the r  use of 
the ce l l s  by o t h e r  programs. The guid.el ines  proposed for  t h i s  
decontaminat ion e f f o r t  are that a l l  cel ls  m u s t  be c leaned t o  background 
l e v e l s  of <1 rad/h t o t a l  beta-gainnia dose ra te  and <30,000 dpm/lOO cm2 
beta-gamma t r a n s f e r a b l e  a c t i v i t y  (smear). I n  some cases ce l l s  my be 
decontaminated to  10  mrad/h and 1000 dprn/lOQ e m 2  background l e v e l s ,  if 
c e l l  cond i t ions  o r  r euse  p o t e n t i a l  warran ts  ~ h e  e f for t .  

4.2.2 Safe ty  

~ i i  FPDL aecomiss ion ing  activities win. be perfomca i n  a TEMXWX- 

t h a t  assures adequate p r o t e c t i o n  of o n s i t e  personnel. atid the  genera l  
pub l i c .  The work procednres t o  be employed conform t o  applicable DOE 
glnidelines f o r  r a d i a t i o n  s a f e t y ,  i n d u s t r i a l  s a f e t y  and s i te  s e c u r i t y .  
Br ie f  d i scuss ions  of the safe ty  c o n t r o l s  t o  be e:npZoyed i n  these areas 
are provided as fol lows.  

4 ,2 .2 . l  Radia t ion  P r o t e c t i o n  

Tra incxl  h e a l t h  physics  personnel  w i l l  provide r a d i a t i o n  p r o t e c t i o n  
s u r v e i l l a n c e  of a l l  opera t ions .  This hea l th  physics  s u r v e i l l a n c e  w i l l  
provide:  

1. assurance  t h a t  the decommissioning is carried out  i n  aceartlanee ~ i t h  
the  QRNL r a d i a t i o n  p r o t e c t i o n  sti3iadards, as s p e c i f i e d  i n  t h e  FPDL 
ope ra t ing  procedures and t h e  QRNL Health Physics Manual; 

2. r a d i a t i o n  surveys and e v a l u a t i o n  of work procedures t o  e n s m e  t h a t  
personnel  exposures and spread o f  contaminat ion are maintained as 
low as reasonably achievable ;  
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3. records  of instrument  and smear survey r e s u l t s ,  a i r  sampling d a t a ,  
and personnel  exposures throughout t he  l i f e  of t h e  p ro jec t  ; atid 

4 .  documentation of f i n a l  i n -ce l l  r a d i a t i o n  surveys f o r  comparison with 
t h e  p r o j e c t  performance cr i ter ia .  

To provide t h i s  requi red  h e a l t h  physics  coverage, a fu l l - t ime h e a l t h  
p h y s i c i s t  from the  ORNL I n d u s t r i a l  S a f e t y  and Applied Heal th  Physics  
(ISAHP) Div i s ion  w i l l  be a v a i l a b l e  a t  t h e  f a c i l i t y .  Adequate area and 
personnel  monitoring ins t rumenta t ion  w i l l  be maintained i n  t h e  FPDL. 
Personnel  r a d i a t i o n  p r o t e c t i o n  w i l l  be assured through the  r o u t i n e  
es tab l i shment  of rad ia t ion /contaminat ion  zones, t h e  i ssuance  of  
r a d i a t i o n  work p e r m i t s ,  t he  cons t ruc t ion  of containment s h e l l s  during 
i n - c e l l  work, and t h e  proper use of contaminat ion c lo th ing .  The r e s u l t s  
of r a d i a t i o n  surveys w i l l  be used ex tens ive ly  as dec i s ion  po in t s  i n  t h e  
progress ion  of work a c t i v i t i e s .  

Based on t h e  scope of decommissioning a c t i v i t i e s  proposed f o r  t h e  
FPDL, i t  is es t imated  t h a t  a t o t a l  of about 190 man-rem dose equiva len t  
w i l l  occur over a per iod of approximately 5 112 yea r s .  A breakdown of 
t h i s  exposure,  by WBS A c t i v i t y ,  i s  provided i n  Table 2 .  Ind iv idua l  
exposures w i l l  be maintained below t h e  gu ide l ines  of 5 r e m  per year of 
p e n e t r a t i n g  dose,  and 1 5  r e m  p e r  y e a r  of s k i n  dose. A l l  reasonable  
e f f o r t s  shall .  be made t o  keep exposures of forearms and hands wi th in  the  
l i m i t  value f o r  skin.  Work assignments w i l l  be ad jus t ed  t o  provide the  
proper  balance of in-cell.  exposure and non-exposure t a sks  ( i*e . ,  
manipulator  ope ra t ion ) .  No o f f - s i t e  exposure a t t r i b u t a b l e  t o  t h i s  
decommissioning e f f o r t  i s  a n t i c i p a t e d .  

4.2.2.2 I n d u s t r i a l  Sa fe ty  

The proposed decommissioning a c t i - v i t i e s  involve common cons t ruc t ion  
and maintenance practices occurr ing  i n  areas conta in ing  r a d i a t i o n  
hazards .  A s  such, t he  s a f e t y  concerns are f o r  t h e  most p a r t  i d e n t i c a l  
t o  those i n  o t h e r  i n d u s t r i a l  ope ra t ions ,  wi th  added emphasis on r a d i a t i o n  
p r o t e c t i o n ,  as d iscussed  above. A t  ORNL, these types  of ope ra t ions  have 
been conducted f o r  many years  , and comprehensive gu ide l ines  have been 
e s t a b l i s h e d  t o  (1) conduct a l l  a c t i v i t i e s  t o  miinlmize the  r i s k  of 
personnel  i n  ju ry  o r  proper ty  l o s s  due t o  preventab le  acc iden t s  , 
( 2 )  perform a l l  work and maintain t h e  working environment i n  accordance 
wi th  app l i cab le  n a t i o n a l  codes and s tandards ,  and ( 3 )  i n v e s t i g a t e  a l l  
s i g n i f i c a n t  acc iden t s  t o  determine t h e i r  causes  and then take s t e p s  to  
prevent  recur rance  of similar acc iden t s .  

Some 10 manuals s p e c i f i c  t o  i n d u s t r i a l  s a f e t y  concerns have been 
developed a t  ORNL, covering t o p i c s  such as i n d u s t r i a l  hygiene,  hazardous 
material c o n t r o l ,  q u a l i t y  assurance,  and f i r e  prevent ion.  These pro- 
cedures  have been w r i t t e n  t o  conform with recognized i n d u s t r i a l  and 
f e d e r a l  gu ide l ines  such as ANSI s t anda rds ,  DOE o r d e r s ,  and OSHA requi re -  
ments, and r ep resen t  ORNL management guidance i n  these  areas. In keeping 
wi th  t h i s  guidance, t he  guide- l ines  ou t l ined  i n  t h e  FPDL ope ra t ing  
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Table 2. Summary of estimated radiation exposures 
from FPDL cell decommissioninga 

wss 
NO D&D activity Dose equivalent 

(man-rem) 

1.1 
1.2 
1.3 
I .4 

2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 

3.1 
3.2  

4.1 

Manipulator cell 13 
Manipulator cell 1 4  
Manipulator cell 15 
Manipulator cell 18 

Process cell 1 
Process cell 2 
Process cell 3 
Process cell 4 
Process cell 5 
Process cell 6 
Process cell 7 
Process cell 8 

Tank Farm cell 21 
Tank Farm cel l  22 

Service tunne 1 

TOTAL 

12.5 
13.0 

2.8 
10.5 

5.2 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
12 "5  

5.5 
4.2 

2.1 
L_I. 

191.3 

aSee Appendix A for breakdown of exposure by 
personnel classification. 
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procedures and t h e  ind iv idua l  s a f e t y  manuals w i l l  be u t i l i z e d  as the  
i n d u s t r i a l  s a f e t y  c r i t e r i a  f o r  ope ra t ions  a t  the  FPDL. 

4 - 2 . 2 . 3  S i t e  Secur i ty  

A s  a r e s t r i c t e d  government i n s t a l l a t i o n ,  ORNL i s  provided with 
comprehensive safeguards ,  s e c u r i t y  and p r o t e c t i o n  systems. These 
systems inc lude  exc lus ion  fencing around the  l abora to ry  perimeter, 
cont inuous ly  manned guard pos t s ,  con t ro l l ed  access  f o r  s e n s i t i v e  and 
hazardous areas, f i r e  alarm and p ro tec t ion  systems, a cont inuously 
manned and f u l l y  equipped f i r e  department,  and a rou t ine  s e c u r i t y  
p a t r o l .  In a d d i t i o n  t o  t h i s  plant-wide s e c u r i t y  system, ind iv idua l  
f a c i l i t y  access is  f u r t h e r  r e s t r i c t e d  by the  f a c i l i t y  ope ra to r s  who are 
r equ i r ed  t o  minimize nonrout ine personnel  en t ry .  A t  t he  PPDX., t h i s  i s  
accomplished by providing e n t r y  r e s t r i c t i o n  and r a d i a t i o n  hazard post ing 
f o r  a l l  a c c e s s i b l e  areas. 

4 . 2 . 3  Was t c Management 

S igniEicant  q u a n t i t i e s  of r a d i o a c t i v e  waste w i l l  be generated by 
the decommissioning opera t ions  at: the FPDL. The handl ing,  packaging, 
and d i s p o s a l  of t hese  wastes w i l l  be conducted according t o  the  guide- 
l i n e s  e s t a b l i s h e d  f o r  FPDL ope ra t ions ,  as def ined  i n  t h e  f a c i l i t y  
ope ra t ing  procedures.  These procedures are based on the  ORNL Waste 
Operat ions manuals f o r  s o l i d ,  l i q u i d  and gaseous w a s t e  d i sposa l ,  which 
were developed according to  t h e  gu ide l ines  e s t ab l i shed  by t h e  
a p p r o p r i a t e  s t a t e  and f e d e r a l  agencies .  

S o l i d  r a d i o a c t i v e  waste w i l l  be kept  segregated from noncontaminated 
wastes as they are genera ted ,  and w i l l  be f u r t h e r  c l a s s i f i e d  according 
t o  the  c h a r a c t e r i s t i c s  of t h e  waste. These c l a s s i f i c a t i o n s  are def ined 
i n  term of gross  a c t i v i t y  l e v e l s ,  accep tab le  packaging types,  and 
l o c a t i o n  of f i n a l  d i sposa l  o r  s torage .  A l l  s o l i d  r ad ioac t ive  wastes 
w i l l  be disposed of i n  t h e  ORNL Sol id  \?aste Storage Area (SWSA), and 
w i l l  be t r anspor t ed  by appropr i a t e  in-plant  waste t ransport :  veh ic l e s .  
Cons idera t ion  w i l l  be given t o  volume reduct ion  of s o l i d  wastes on a 
case-by-case bas i s .  Void volumes w i l l  be f i l l e d  as appropr i a t e  t o  
minimize t h e  b u r i a l  space u t i l i z e d .  

Liquid and gaseous r a d i o a c t i v e  wastes generated during decommission- 
ing  ope ra t ions  w i l l  be routed d i r e c t l y  t o  the  appropr i a t e  ORNL waste 
t rea tment  system f o r  subsequent t reatment  and d i sposa l .  Waste 
composition and f low-rates  w i l l  be. compatible with the  ind iv idua l  system 
ope ra t ing  requirements.  Liquid wastes w i l l  be c o l l e c t e d  i n  the  FPDL 
process  OK ILW holdup tanks p r i o r  t o  t r a n s f e r  t o  the  processing systems. 
C e l l  v e n t i l a t i o n  a i r  flow w i l l  be f i l t e r e d  a t  the  f a c i l i t y  p r i o r  to  
t r a n s f e r  i n t o  the  ORNL gaseous t reatment  system. 

Approximately 71,000 g a l  of l i q u i d  w a s t e  and 8,000 f t 3  of s o l i d  
waste are a n t i c i p a t e d  t o  be generated during FPDL c e l l  decommissioning. 
A breakdown of t hese  genera t ion  rates by WBS a c t i v i t y  is provided i n  
Table  3. 



Table 3. Summary of estimated radioactive waste generation 
rates from FPDL cell decommissioning 

WBS 
NO D&D activity Liquid waste Solid waste 

(gal) ut3> 

1.1 
1 * 2  
1 e 3  
1.4 

2.1 
2.2 
2.3 
2 .4  
2.5 
2.6 
2.7 
2.8 

3 . 1  
3 . 2  

4.1 

Manipulator cell 13 
Manipulator cell 14 
Manipulator cell 15 
Manipulator cell 18 

Process cell 1 
Process cell 2 
Process cell 3 
Process cell 4 
Process cell 5 
Process cell 6 
Process cell 7 
Process cell 8 

Tank farm cell 21 
Tank farm cell 22 

Service tunnel 

TOTAL 

7,500 
15,000 

3,000 
1,000 

3,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 

2,000 
3,000 

1,000 -- 
70,500 

50 
150 
15 

100 

100 
700 
7 00 
7 00 
800 
5 00 
900 
5 00 

1,100 
1,200 

500 

8,015 
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4.2.4 S p e c i a l  F a c i l i t i e s  and Equipment 
-.__1__- 

A s  d i s c u s s e d  i n  prev ious  s e c t i o n s ,  t h e  proposed c e l l  decommissioning 
a c t i v i t i e s  a t  t h e  P:L*OL a re  basical.1.y afi expansion of r o u t i n e  maintenance 
e f f o r t s  t h a t  have been conducted e x t e n s i v e l y  i n  t h e  p a s t .  Hence, t h e  
f a c i l i t i e s  and equipoient t h a t  are needed f o r  t h e s e  t y p e s  of o p e r a t i o n s  
are €or t h e  most p a r t  a l r e a d y  on-hand. The primary i t e m s  r e q u i r i n g  
s p e c i a l  c o n s t r u c t i o n  o r  f a b r i c a t i o n  are (1) t h e  armor p l a t e  o p e r a t o r  
s h i e l d  f o r  o v e r - c e l l  a c t i v i t i e s ,  and ( 2 )  t h e  v a r i o u s  containment 
s t r u c t u r e s  t o  be prov.Lded whenever cel ls  are t o  be opened. The a m o r  
p l a t e  s h i e l d  w i l l  be s i z e d  t o  f i t  t h e  c e l l  openings and w i l l  i n c l u d e  a 
p l s x i g l a s s  viewing window.  The s p e c i f i c a t i o n s  f o r  t h i s  s h i e l d  arc 
r e a d i l y  a v a i l a b l e  based on previous  a p p l i c a t i o n s .  C e l l  W Q T ~  space  
containment  w i l l  be provided by temporary encl.osures of p l a s t i c ,  wood or  
m e t a l  c o n s t r u c t i o n .  These e n c l o s u r e s  w i l l  p rovide  adequate  c o n t r o l  over  
t h e  spread  of contaminat ion  when c e l l  p lugs  are remaved. Each conta in-  
ment w i l . 1  i n c l u d e  areas f o r  personnel  access and d r e s s  o u t .  Rout ine 
ORNL s a f e t y  procedures  will be foll.owed i n  t h e  c o n s t r u c t i o n  and 
main t ruance  of t h e s e  s t r u c t u r e s .  For o p e r a t i o n s  over  t h e  tank farm 
c e l l s  ( 2 1  and 2 2 ) ,  a d d i t i o n a l  requi rements  on s t r u c t u r a l  i n t e g r i t y  w i l l  
be  r e q u i r e d  s i n c e  t h e s e  ce l l s  open d i r e c t l y  t o  t h e  environment.  

4.2.5 Manpower Requirements ._I- 

Estimates  of t h e  t e c h n i c a l  manpower requi.rements f o r  c e l l  decom- 
m i s s i o n i n g  have been developed by W5S a c t i v i t y  i n  Appendix A and are 
summarized i n  Tatp1.e 4 .  A t o t a l  of approximately 250  man-months of 
t e c h n i c a l  e f f o r t  are expected Lo be expended i n  p l a c i n g  the FPDL ce l l s  
i n  a s tandby c o n d i t i o n .  This  manpower w i l l  c o n s i s t  of chemical o p e r a t o r s  
f o r  decontaminati-on o p e r a t i o n s ,  a h e a l t h  p h y s i c i s t  f o r  r a d i a t i o n  exposure 
c o n t r o l ,  and a v a r i e t y  of c r a f t s  for equipment removal e f f o r t s .  
Superv isory  personnel  requi rements  are d e t a i l e d  i n  S e c t .  5.  

5. PROJECT MANAGEMENT 

The FPDL c e l l  decorniiiissioning p r o j e c t  i s  being conducted w d e r  the  
direction of the  ORNL S u r p l u s  F a c i l i t i e s  Management Program (SFMP). 
T h i s  program i s  p a r t  of t h e  n a t i o n a l  SFK", a d m i n i s t e r e d  f o r  X I O F ,  by t h e  
Richland  O p e r a t i o n s  O f f i c e .  Loca l  DOE c o n t r o l  and program a d m t n i s t r a t i o n  
i s  provided by t h e  D O K  Oak Ridge Opera t ions  O f f i c e .  A l l  major 
c o n t r a c t u a l ,  programmatic, t e c h n i c a l  and funding issues must be reviewcd 
and approved through these DOE o r g a n i z a t i o n s  

The ORNL SFMB i s  a d m i n i s t e r e d  through t h e  Nuclear  Wast-e Programs 
O f f i c e  at: ORNL by Opera t ions  D i v i s i o n  s t a f f  ( F i g .  1 2 ) .  Currer i t ly  t h e  
SFMP s t a f f  c o n s i s t s  of two full.-tirne personnel ,  t h e  Program 14anager and 
a n  a s s i s t a n t ,  both of whom are members of t h e  R a d i o a c t i v e  Jdaste 
Management S e c t i o n  (Fig.  1 3 ) .  A13 program-related matters, i n c l u d i n g  
i n t e r a c t i o n  w i t h  t h e  W E  n a t i o n a l  program o f f i c e s ,  are handled o u t  of 



Tabla 4. Sumary uf EsTima;ed Technical Wdtipcrar R e q u t p m ~ n t s  for FPDL Cbi! Cecmmissfonlng 

Manpower R e q u l r o m e n t  by WBS A c t l v l t y  (Man-lrnths: 

1 .1 ! .i I .3 : .B 2. I 2 . 2  2.3 2.4 2 . 5  2 ,6  2.7 3.2 4.t  2 . 6  3,1 . -  
Persoonel Category Cel: : ?  Cell I4 Cell ! 5  Ca!! ; e  Ce:I 1 Cel l  2 Cell  3 C e l l  4 CaI I 5 Cel l  E Ce:: 7 Cell 8 Cel l  21 Cali 2 2  Service T G T K  

i w n e !  

1. Chealcar Operator 1 2  15 5 5 5 9 Y 9 9 4 9 4 5 5 10 120 

2 .  kk?alth Physicist 1 .b I 2.5 1 1 1 1 i 7 1 15 

3 .  P i p o f : t t w  3 - 5  L c.5 2 i 4 4 4 3 4 4 4 3 2 5 45 

4.  %el&- '2.5 0.5 G.5 t .5 3.5 2 2 2 2 , 1 1 1 2 17.5 

5 .  Rigw?, *eretor 3.5 0.5 -_ 0.5 2 2 ? 2 1 2 2 2 2 4 23.5 

6. E I acfr I C  i an, Carpenter 0.5 I .a 0.5 1 1 2 2 2 4 2 3 3 2 1 2 27 

- - - - - - -  - - _ I _ _ -  - __ - -  and al Others 

'ro rAL 15 29.5 7.5 13.5 10.5 20 2c zi3. 22 Id 20 15 14 12 24 249 
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t h i s  o f f i c e .  O p e r a t i o n a l  c o n t r o l  of the  4 6  i n d i v i d u a l  f a c i l i t i e s  
managed by t h e  SPMP i s  maintained by t h r e e  s e p a r a t e  s e c t i o n s  of t h e  
O p e r a t i o n s  D i v i s i o n .  A s  d e t a i l e d  i n  F ig .  1 4 ,  t h e  F i s s i o n  Product  
Development Labora tory  i s  o p e r a t e d  by t h e  I s o t o p e s  S e c t i o n .  

An o u t l i n e  f o r  p r o j e c t  mnagement of t h e  FPDL c e l l  decommissioning 
i s  presented  i n  F ig .  7 ,  accord ing  t o  t h e  p r o j e c t  a c t i v i t y  Work Breakdown 
S t r u c t u r e  (WBS) format .  The WBS a c t l v i t i e s  consis t .  of p r o j e c t  p lanning  
(WBS 5.1), Opera t ions  management ( W E  5.2), reviews and p e r i o d i c  
r e p o r t i n g  (WBS 5 . 3 ) ,  and f i n a l  f a c i l i t y  c h a r a c t e r i z a t i o n  and r e p o r t i n g  
(WBS 5.4). D i s c u s s i o n s  of each of  t h e s e  a c t i v i L i e s  are provided as 
f o l l o w s  . 

5.1 PROJFCT PLANNING 

I n  p r e p a r a t i o n  f o r  t h e  i n i t i a t i o n  of decommissioning a c t i v i t i e s  a t  
t h e  FPDL9 p r o j e c t  planning e f f o r t s  have been conducted i n  f i v e  areas: 

1. p r e p a r a t i o n  of t h e  P r o j e c t  Plan, i n c l u d i n g  d e t a i l s  of t h e  budget 
needs ,  an estimate of t h e  p r o j e c t  schedule ,  and a n  outline ot  t h e  
p r o j e c t  management approach; 

2 e development of d e t a i l e d  decomrni.ssioning procedures  f o r  implementat ion 
of the p r o j e c t  o b j e c t i v e s ,  and rev iewlupdate  of e x i s t i n g  o p e r a t i n g  
procedures  t o  accommodate any necessary  r e v i s i o n  o r  a d d i t i o n s ;  

3 .  review and approval  of s a f e t y  documentation on PPDL o p e r a t i o n s ;  

4 .  review and approval  o f  environmental  assessment  documentation on 
FPDL o p e r a t i o n s ;  and 

5 .  review and approval  of q u a l i t y  a s s u r a n c e  documentation on PPDL 
0perati.ons s 

B r i e f  d i s c u s s i o n s  of each. o f  t h e s e  p r o j e c t  p lanning  a c t i v i t i e s  are 
provided as fo l lows .  

5.1.1 P r o j e c t  P l a n  

A s  ouLlined i n  Sec t .  1, t h i s  p r o j e c t  p l a n  has been prepared  t o  
s a t i s f y  t h e  program documentation requi rements  f o r  p r o j e c t  planning.  
The p l a n  has been formulated by t h e  ORNL SFM Program O f f i c e ,  wi th  
a s s i s t a n c e  from t h e  I s o t o p e s  S e c t i o n  t e c h n i c a l  s t a f f ,  t o  outline the 
scope of t h e  proposed e f f o r t ,  p rovide  estimates of t h e  r e s o u r c e  needs,  
and d e s c r i b e  t h e  proposed method of p r o j e c t  accomp1.i shrnent . Upon review 
and approval  by ORNL and DOE managernnnl, t h i s  p l a n  wi I IP  form t h e  b a s i s  
f o r  conduct of t h e  FPDL c e l l  decommissioning. F u t u r e  budget r e q u e s t s  
and t e c h n i c a l  p r o g r e s s  updates  wP11 r e f e r e n c e  t h i s  p lan  f o r  p r o j e c t  
d e t a i l s .  Updates of t h e  p r o j e c t  p l a n  w i l l  on ly  be provided upon r e q u e s t  
of the natlional SFMP, or i f  s i g n i f i c a n t  changes i n  t h e  scope of t h e  
p r o j e c t  occur .  
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5.1.2 Decommissioning Procedures  .. 

A s  doc.umemted i n  Appendix A, step-by-step procedures  have been 
o u t l i n e d  f o r  I:he proposed c e l l  decommissioning a c t i v i t i e s  a These 
procedures  were developed based on previous  operaLiona1 experienc:e at 
t h e  FPDT, and are c o n s i s t e n t  w i t h  t h e  o p e r a t i n g  procedures  c u r r e n t l y  i n  
etfect a t  t h e  f a c i l i t y  (Appendix 3). No s i g n i f i c a n t  changes i n  t h e  
r o u t i n e  o p e r a t  ions  were i d e n t i f i e d  

5.1.3 Sa5 e t y  Review 

The operat . ion of t h e  FPDL h a s  been thoroughly analyzed from a 
s a f e t y  s t a n d p o i n t  and documented i n  t h e  Hazards Report f o r  Bui ld ing  
351.7.6 
t h e  p a s t ,  i n c l u d i n g  routj.ne i n - c e l l  maintenance. EIenee, t h e  proposed 
ce l l  decommissioning a c t i v i t i e s  are a d e q u a t e l y  addressed  i n  t h a t  r e p o r t  
s i -nce  they  are only an expansion of t h e  r o u t i n e  maintenance t a s k s .  An 
update  of t h i s  r e p o r t  i s  scheduled f o r  FY 1985 as  p a r t  of t h e  ORNL 
e f f o r t  t o  m e e t  the requi rements  of DOE Order 5480.1A. 

T h i s  r e p o r t  c o v e r s  a l l  of t h e  p r o c e s s i n g  o p e r a t i o n s  conducted i n  

I n  a d d i t i o n  t o  t h e  f a c i l i t y  s a f e t y  a n a l y s i s  r e p o r t ,  t h e  o p e r a t i o n s  
of t h e  FPD% are  reviewed on a Si-annual basis by the ORNL Radioac t ive  
O p e r a t i o n s  Committee (ROC) and t h e  O f f i c e  of O p e r a t i o n a l  S a f e t y  (00s ) .  
The las t  f u l l  review was conducted on J u l y  2 ,  1981,7 and concluded t h a t  
klre o p e r a t i o n s  a t  t h e  FPDL were being conducted s a f e l y  and i n  accordance 
w i t h  a p p l i c a b l e  guide l i .nes  and r e g u l a t i o n s .  The committee recommended 
cont inued  approval  of the PP136, o p e r a t i o n s  i n c l u d i n g  r o u t i n e  
decontaminat ion  and decommissioning. A more recent Committee review w a s  
conducted i n  May 1983 rc?su l t ing  i n  similar reconmendations .8 

5.1.4 Environmental  Assessment 

An envi ronmenta l  a n a l y s i s  of the c u r r e n t  ORNL o p e r a t i o n s  has been 
~ o m p l e t e d . ~  
l - iquid and gaseous disposal.  systems eiiiployed a t  t h e  J ,aboratory.  A s  a l l  
p l  anned releases a s s o c i a t e d  w i t h  t h e  c e l l  decomm-”l s s i o n i n g  a t  t h e  FPDE 
will be d i r e c t l y  i n t o  t h e s e  waste d i s p o s a l  systems,  t h e  r e s u l t i n g  
e n v i r o m e n i a l  impacts  would only  be a s m a l l  increment above t h e  r o u t i n e  
ORNL releases. Due t o  t h e  Zact t h a t  no new o p e r a t i o n s  are t o  be 
conducted as p a r t  of t h i s  PPDL 060 e f f o r t ,  a n  a d d i t i o n a l  environmental  
assessment  W R S  judged unnecessary.  

Inc luded  i n  t h i s  a n a l y s i s  w a s  t h e  assessment  of s o l i d ,  

5.1.5 Q u a l i t y  Assurance Assessment .- 

A q u a l i t y  a s s u r a n c e  assessment  f o r  t h e  o p e r a t i o n s  a t  t h e  FPDL has 
T h i s  assessment  documents the heen prepared ,  reviewed and approved. lo 

pract ices  employed t o  a s s u r e  q u a l i t y  c o n t r o l  of the c u r r e n t  o p e r a t i o n s ,  
i n  terns o f  ( 1 )  o p e r a t i n g  personnel  q u a l i f i c a t i o n s ,  ( 2 )  maintenance and 
i n s p e c t i o n  p lanning ,  ( 3 )  qual . i ty  i n v e s t i g a t i o n  r e p o r t s ,  ( 4 )  d e v i a t i o n  
r e p o r t s ,  ( 5 )  record  keeping and s t o r a g e  requi rements ,  ( 6 )  r e a d i n e s s  
reviews and ( 7 )  instrumenf: c a l i b r a t i o n s .  These same approved p r a c t i c e s  
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w i l l  be employed throughout t h e  conduct of t h e  proposed decommissioning 
e f f o r t .  A review of t h i s  QA assessment i s  c u r r e n t l y  scheduled f o r  March 
1984. Add i t iona l  QA requirements  a s soc ia t ed  with SFMP r e p o r t i n g  and 
documentation needs are addressed under WBS 5.3 and WBS 5.4.  

5.2 OPERATIONS MANAGEMENT 

Opera t iona l  c o n t r o l  of the  FPDL decommissioning a c t . i v i t i e s  w i l l  be 
provided by the f a c i l i t y  supe rv i so r ,  r epor t ing  d i r e c t l y  t o  the group 
l e a d e r  of t h e  Radioact ive Process ing  Group of t h e  Operat ions Divis ion.  
The supe rv i so r  w i l l  oversee  t h e  day-to-day ope ra t ions ,  providing 
d i r e c t i o n  t o  t h e  ope ra t ing  s t a f f  of chemical ope ra to r s ,  maintenance 
personnel ,  s a f e t y  personnel ,  waste d i s p o s a l  system ope ra to r s ,  and 
eng inee r ing  support  s t a f f  (Fig.  15). The group l eade r  ( a l s o  des igna ted  
as t h e  p r o j e c t  p r i n c i p a l  i n v e s t i g a t o r )  w i l l  provide p r o j e c t  management 
c o n t r o l ,  i n  terms of p r o j e c t  d i r e c t i o n ,  budget t r ack ing ,  p ro j ec t  
r e p o r t i n g  and o t h e r  a d m i n i s t r a t i v e  tasks. 

The FPDL supe rv i so r  r e s p o n s i b i l i t i e s  f o r  t h e  D&D p r o j e c t  inc lude  
t h e  following: 

1. provid ing  s p e c i f i c a t i o n s ,  i n s t r u c t i o n s ,  and d e t a i l e d  work procedures 
f o r  a l l  ope ra t ing  suppor t  s t a f f ;  

2 .  providing adequate  t r a i n i n g  f o r  ope ra t ing  personnel ;  

3 .  a s s e s s i n g  and documenting p r o j e c t  p rogress  a g a i n s t  o b j e c t i v e s  and 
cr i ter ia ;  

4 .  a s s u r i n g  t h a t  t h e  decommissioning a c t i v i t i e s  are c a r r i e d  out  i n  
accordance wi th  ORNL s t anda rds  f o r  r a d i a t i o n  p r o t e c t i o n ,  i n d u s t r i a l  
s a f e t y  and w a s t e  d i sposa l ;  

5. main ta in ing  records of h e a l t h  physics  surveys,  air-sampling d a t a ,  
material release or  d i s p o s a l ,  d a i l y  work progress ,  and personnel  
exposures;  and 

6 .  documenting the f i n a l  i n - s i t u  r a d i a t f o n  surveys and sample a n a l y s i s  
r e s u l t s  f o r  comparison t o  performance cr i ter ia  and f o r  f i n a l  p ro j ec t  
r epor t ing .  

The s u p e r v i s o r ' s  o f f i c e  w i l l  be loca ted  i n  Bui lding 3517, where a l l  
o p e r a t i o n a l  records  w i l l  be maintained on f i l e  throughout t h e  p r o j e c t .  

Technica l  support  and s e r v i c e s  dur ing  t h e  decommissioning ope ra t ions  
w i l l  be provided by s e v e r a l  support  d i v i s i o n s  a t  ORNL, inc luding  t h e  
I n d u s t r i a l  S a f e t y  and Applied Heal th  Phys ics  Div i s ion  for a l l  s a f e t y  
r e l a t e d  matters, the  P l a n t  and Equipment Div i s ion  f o r  maintenance 
ac t iv i t i e s ,  and t h e  UCC/ND Engineer ing Div i s ion  f o r  engineer ing des ign  
suppor t .  D F r e c t  supe rv i s ion  of t hese  suppor t  groups w i l l  be provided by 
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t h e  r e spec t ive  d i v i s i o n  management, with only t echn ica l  d i r e c t i o n  
d i c t a t e d  by the  FPDL o p e r a t i o n s  supe rv i so r .  Deta i led  des igns ,  work 
procedures ,  and f i e l d  supe rv i s ion  of any cost-plus-award-fee (CPAF) 
subcon t rac to r  a c t i v i t i e s  would be t h e  r e s p o n s i b i l i t y  of UCC/ND 
Engineering.  A l l  Opera t ions  Div is ion  support  w i l l  be f i e l d  d i r ec t ed  by 
t h e  f a c i l i t y  superv isor .  This  i nc ludes  t h e  use of chemical ope ra to r s  
f a r  decontamination eEfo r t s  and t h e  i n t e r a c t i o n s  with the  waste d i s p o s a l  
o p e r a t i o n s  group. 

The proposed ope ra t ions  management approach i s  i d e n t i c a l  t o  t h a t  
c u r r e n t l y  employed f o r  ope ra t ions  at t h e  FPDL. Throughout t he  25 yea r s  
of f a c i l i t y  ope ra t ion ,  t h i s  concept has proven to  be e f f i c i e n t ,  
respons ive  and cos t - e f f ec t ive .  The many years  of ope ra t iona l  experience 
provided by the  proposed f a c i l i t y  supe rv i so r  and h i s  support  staff w i l l  
he lp  t o  a s s u r e  p r o j e c t  success .  

5.3 REVIEWS AND PERIODIC REPOKTING 

P r o j e c t  reviews and r e p o r t i n g  w i l l  be conducted on a pe r iod ic  b a s i s  
throughout t h e  decommissioning ope ra t ions .  Monthly p r o j e c t  s t a t u s  
r e p o r t s  w i l l  be made by the  p r o j e c t  p r i n c i p a l  i n v e s t i g a t o r  t o  the  ORNL 
SFMP o f f i c e  f o r  i n c l u s i o n  i n  t h e  program repor t  to DOE. This  r e p o r t  
w i l l  provide informat ion  on t h e  t e c h n i c a l  progress  during t h e  month, the  
planned a c t i v i t i e s  €or  the  coming month, and h i g h l i g h t  p ro jec t  mi les tones  
completed o r  i d e n t i f y  changes t o  the  p ro jec t ed  schedule.  Quar te r ly  
p r o j e c t  review meetings w i l l  be he ld  by t h e  SFMP s t a f f  t o  assess the  
o v e r a l l  p r o j e c t  d i r e c t i o n  and i d e n t i f y  any programmatic needs f o r  t h e  
fo l lowing  qua r t e r .  An annual r e p o r t  summarizing t h e  p r o j e c t  accomplish- 
ments dur ing  each f i s c a l  year  w i l l  be prepared by the  p r i n c i p a l  
i n v e s t i g a t o r  during t h e  last  q u a r t e r  of t he  y e a r  f o r  i s s u e  e a r l y  i n  the  
fol lowing year .  This  r epor t  w i l l  address  the  completed mi les tones ,  
i d e n t i f y  any changes i n  the  p r o j e c t  schedule ,  summarize the  p ro jec t  
budget,  and provide to-date estimates of personnel  exposures and w a s t e  
d i s p o s a l  volumes e 

S a f e t y  and q u a l i t y  assurance  reviews oE t h e  decommissioning 
o p e r a t i o n s  w i l l  be conducted according to t h e  schedules  e s t ab l i shed  f o r  
t h e  ope ra t ing  f a c i l i t y .  Cur ren t ly  t h e s e  assessments  are performed on a 
bi-annual bas i s .  Addi t iona l  a u d i t s  and reviews m y  be conducted by ORNL 
and DOE as p a r t  of t h e i r  o v e r a l l  QA and s a f e t y  a u d i t  programs. 

5.4 FINAL FACILITY CHARACTERIZATION AND REPORTING 

Upon complet.ion of t h e  scheduled decornmissloning t a s k s  a t  the  PPDL, 
a f i n a l  r a d i o l o g i c a l  survey will be performed and documented. The 
r e s u l t s  of t h i s  survey w i l l  then be used as the  b a s i s  f o r  f i n a l  r epor t ing  
of t h e  p r o j e c t ,  in  a F i n a l  P r o j e c t  Report .  This  r e p o r t  w i l l  be prepared 
by the  p r o j e c t  p r i n c i p a l  i n v e s t i g a t o r  and w i l l  provide an overview of 



t h e  complete p r o j e c t  a c t i v i t i e s ,  accomplishments,  f i n a l  E a c i l i t y  s t a t u s ,  
and l e s s o n s  Learned. The r e p o r t  c o n t e n t  w i l l  be c o n s i s t e n t  w i t h  t h e  
r e q u i r e m e n t s  s e t  f o r t h  i n  tihe SFMP Program P l a n .  

4 .  PROJECT COST AND SCHEDULE 

An o v e r a l l  p r o j e c t  schedule ,  by work breakdown s t r u c t u r e  a c t i v i t y ,  
h a s  been developed fo r  t h e  FPDL c e l l  decommissioning and is presented  i n  
P ig .  14 .  The p r o j e c t  i s  e s t i m a t e d  t o  t a k e  approxlrnately 5 1 / 2  y e a r s  t o  
complete ,  w i t h  f i n a l  f a c i l i c y  c h a r a c t e r i z a t i o n  and p r o j e c t  r e p o r t i n g  
provided i n  FY 1988. The decommissioning of t h e  process  and manipulator  
ce l l s  w i l l  be conducted s imul taneous ly  d u r i n g  t h e  f i r s t  4 1 / 2  y e a r s  of 
t h e  p r o j e c t ,  fol lowed by decontaminat ion  of t h e  process  ce l l  s e r v i c e  
t u n n e l  and t h e  tank  farm cel ls .  I n - c e l l  decontaminat ion  work w i l l  be 
scheduled  such t h a t  on ly  one p r o c e s s  o r  manipula tor  cel l  roof i s  open a t  
any one timc. Manipulator  decontaminat ion  a c t i v i t i e s  w i l l  he used i n  
c o n c e r t  w i t h  t h e  p r o c e s s  cel l  D&D as non-exposure work f o r  t h e  
o p e r a t o r s ,  Management suppor t  w i l l ,  of c o u r s e ,  be provided throughout  
t h e  p r o j e c t ,  w i t h  scheduled reviews and p e r i o d i c  r e p o r t i n g  . Only t h e  
a n n u a l  r e p o r t s  have been h i g h l i g h t e d  on t h i s  o v e r a l l  p r o j e c t  schedule .  

P r o j e c t  c o s t s  have been e s t i m a t e d  based on t h e  manpower and equip- 
ment requi rements  d e t a i l e d  i n  S e c t .  4 . 2 ,  Technica l  Plan.  A swmary  of 
t h e s e  c o s t s ,  by work breakdown s t r u c t u r e  a c t i v i t y  and f i s c a l  y e a r ,  i s  
p r e s e n t e d  i n  Table  5. These e s t i m a t e d  c o s t s  are e s c a l a t e d  t o  t h e  
proposed year  of expendi ture .  I n  addition t o  t h e  decommissioning 
p r o j e c t  cost:s, t h e  c o s t s  f o r  SFMP-related r o u t i n e  f a c i l i t y  maintenance 
and s u r v e i l l a n c e  (MECS) have been inc luded  i n  Table  5. The f a c i l i t y  H&S 
requi rements  are d e s c r i b e d  i n  t h e  ORNL SFMP M a h t e a a n c e  and S u r v e i l l a n c e  

i n c l u d i n g  d e t a i l s  of t h e  c o s t  estimates f o r  f a c i l i t y  upkeep. The 
M&S budget: is managed s e p a r a t e l y  from t h e  decommissioning p r o j e c t s ,  
u n t i l  t h e  t i m e  t h a t  a p r o j e c t  begins  D&D o p e r a t i o n s .  Combining t h e  
budgets  a t  t h i s  p o i n t  r e s u l t s  i n  a more e f f i c i e n t  use of t h e  M&S funds.  
Zncludlng t h e  M&S needs ,  t h e  t o t a l  e s t i m a t e d  c o s t  of t h e  ce l l  
decommissioning a t  t h e  PPDL i s  $3.8 m i l l i o n .  
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Fig. 16.  P r o j e c t  milestone s c h e d u l e  f o r  FPDL c e l l  decommissioning. 
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CELL NUMBER 1 

(WBS 2.1) 

C e l l  Desc r ip t ion  

C e l l  1 (Fig.  A . l )  i s  a s t a i n l e s s  s t e e l - l i n e d  unloading c e l l  9 f t  wide by 
12.5 f t  long by 12 f t  deep. The ce l l  is  sh ie lded  on t h e  no r th  and w e s t  
s i d e s  by 3 f t  of s tandard  concrete .  
is provided by s o l i d  ba ry te s  conc re t e  blocks on C e l l  1 6  and t h e  service 
tunnel .  
s tandard  concre te .  The east w a l l  of t h e  c e l l  i s  a 1 - f t  t h i c k  d i v i d e r  which 
s e p a r a t e s  C e l l  1 from C e l l  2. A 1 - f t  s l o t ,  12- f t  deep, on t h e  south s i d e  
of t h e  d i v i d e r  a l lows the  passage of p ip ing  and services t o  t h e  o t h e r  process  
c e l l s .  I n  t h e  southwest corner  of t h e  f l o o r  is a 4 f t  by 4 f t  opening which 
goes t o  t h e  p ipe  tunne l  beneath t h e  f i r s t  level w e s t .  This  a l lows f o r  
passage of a l l  p ip ing  from the  process  cel ls  t o  t h e  rank farm on t h e  no r th  
s i d e  of t h e  bu i ld ing .  The dra inage  trough from t h e  process  c e l l s  t e rmina tes  
h e r e  and d r a i n s  i n t o  a 4 inch  s t a i n l e s s  steel p ipe  which permits  g r a v i t y  
flow t o  tank 5523 i n  t h e  FPDL tank  farm. A 9.75 inch  laminated armor p l a t e  
d i v i d e r  w a s  i n s t a l l e d  ac ross  t h e  width of t h e  c e l l  4 f t  from t h e  south  w a l l  
t o  lower t h e  working background i n  t h e  n o r t h  s i d e  of t h e  ce l l .  There are 6 
c e l l  blocks 2- f t - th ick  which supply 4 f t  of s tandard  concre te  s h i e l d i n g  f o r  
t h e  top  of t h e  c e l l .  

The c e l l  con ta ins  one 304L s t a i n l e s s  steel  tank of 125 ga l lons  capac i ty ,  
l oca t ed  i n  t h e  south  s e c t i o n  of t he  ce l l .  This  tank  i s  connected by welded 
s t a i n l e s s  p ip ing  t o  s a m p l e r s ,  makeup l i n e s ,  and in s t rumen ta t ion  and t r a n s f e r  
l i n e s  i n  t h e  f a c i l i t y .  The c e l l  v e n t i l a t i o n  f o r  t h i s  c e l l  is  suppl ied  by a 
12-inch duc t  i n  t h e  no r th  f l o o r  of t h e  ce l l .  A damper w a s  i n s t a l l e d  t o  
c o n t r o l  t h e  flow of a i r  from t h e  ce l l .  The c e l l  v e n t i l a t i o n  w a s  no t  f i l t e r e d  
due t o  t h e  i n a c c e s s a b i l i t y  of t h e  duc t  work. 

Addi t iona l  s h i e l d i n g  on t h e  n o r t h  s i d e  

The c e l l  is separa ted  from C e l l  15 on t h e  south  s i d e  by 2 f t  of 

So lu t ion  a d d i t i o n  l i n e s  p e n e t r a t e  t he  no r th  s i d e  of t h e  c e l l  and te rmina te  
on t h e  second level  of t h e  FPDL i n  Area 31. 

Processing His tory  

C e l l  1 w a s  used as an unloading c e l l  f o r  t h e  STT, Gun Barrel, and HAP0 
sh ipping  casks which w e r e  used t o  t r a n s f e r  cesium-137 and strontium-90 from 
Hanford, Washington. F l e x i b l e  s t a i n l e s s  steel l i n e s  w e r e  used t o  hook up 
t o  t h e  cask  t o  e l u t e  the  material from the  r e s i n  beds and t r a n s f e r  t o  s t o r a g e  
tanks i n  C e l l s  2 ,  3 ,  and 4,  and tanks Wl9, W20, and S-122. C e l l  1 has not  
been used s i n c e  t h e  e a r l y  1970's f o r  r a d i o a c t i v e  t r a n s f e r .  Since 1974 t h e  
c e l l  has  been used occas iona l ly  f o r  t h e  decontamination of contaminated 
equipment. 

T h e  ce l l  is considered a. low-level c e l l  and r e s i d u a l  a c t i v i t y  i n  t h e  no r th  
p a r t  of t h e  c e l l  would be cesium-137 and strontium-90. Residual  a c t i v i t y  i n  
t h e  south  p a r t  of t h e  c e l l  would be cesium-137 and strontium-90, which may 
have washed down the  dra inage  trough which te rmina tes  i n  t h e  southwest corner  
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of t h e  south  p a r t  of t h e  c e l l .  
h o t t e r ,  r a d i o a c t i v e l y ,  than  t h e  no r th  p a r t  of t h e  ce l l .  

The south  p a r t  of t h e  ce l l  could be  much 

Decontamination 

North S ide  

The no r th  s i d e  of t h e  c e l l  is  low-level and has  a gene ra l  background a t  f l o o r  
level  of 50 t o  100 mrad/hr. 
30 mrad/hr. The top  s h i e l d i n g  b locks ,  however, are much h o t t e r  due t o  con- 
tamina t ion  from equipment decontamination over t h e  p a s t  8 o r  9 years .  
t h e  top  blocks have been removed and cleaned,  one chemical wash of t h e  c e l l  
w a l l s  and f l o o r  should be adequate  t o  a l low e n t r y  t o  start  s t r i p p i n g  t h e  
l i n e s  from t h e  w a l l s .  

The reading  a t  t h e  top  of t h e  c e l l  i s  20 t o  

Af t e r  

South S ide  

The south  s i d e  of t h e  ce l l  has  n o t  been opened s i n c e  about  1962. Extreme 
care should be  exe rc i sed  when removing t h e  top  b locks  t o  o b t a i n  a survey. 
However, cons ide ra t ion  should be given t o  t h e  f a c t  t h a t  a l l  decontamination 
s o l u t i o n s  used f o r  decontamination of C e l l s  9 through 2 w i l l  have dra ined  
through t h e  south  s i d e  of C e l l  1. Tank R 1 1  has  been decontaminated along 
w i t h  t h e  o t h e r  tanks i n  t h e  process  cel ls .  

Proposed Decontamination 

1. 

2. 

3. 

4. 

5 .  

6. 

Remove t h e  3 top blocks and decontaminate t o  levels f o r  s t o r a g e  
o u t s i d e  t h e  bu i ld ing .  

I n s t a l l  p l a s t i c  containment and remove t h e  n o r t h  and middle bottom 
blocks  and decontaminate f o r  s to rage .  

Raise t h e  south  bottom block t o  a p o s i t i o n  t o  a l low h igh  p res su re  
spraying  of t h e  w a l l s ,  p ip ing ,  and tank.  

When t h e  r a d i a t i o n  level a t  t h e  top of t h e  c e l l  reaches 1 r a d / h r ,  
s t a c k  t h e  no r th  and south  bottom blocks on top  of one another  on 
t h e  no r th  s i d e  of t h e  ce l l  and i n s t a l l  an armor p l a t e  s h i e l d  wi th  
P l e x i g l a s  s h i e l d i n g  over t he  south  s i d e  of t h e  ce l l .  

Working through t h e  P l e x i g l a s  s h i e l d  t o  reduce exposure,  remove a l l  
d e b r i s  from t h e  trough, us ing  long tongs and l a r d  cans.  
necessary  t o  use  l e a d  s h i e l d i n g  arrangements t o  remove t h e  d e b r i s  
which has  accumulated i n  C e l l  1 over t h e  yea r s .  

It may be 

Once t h e  d e b r i s  is  removed, decontaminate t h e  south  s i d e  of t h e  c e l l  
us ing  g r a v i t y  flow sprays  of n i t r i c  a c i d ,  Turco, o x a l i c  a c i d ,  and 
w a t e r .  
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7 .  

8. 

9 .  

10. 

11. 

12.  

1 3 .  

1 4 .  

15.  

16. 

By high-pressure spraying and t h e  decontamination cyc le  i n  6 above, 
cont inue decontamination u n t i l  t h e  reading a t  t h e  top  of t h e  open 
c e l l  is  less than  500 mrad/hr. A t  t h i s  p o i n t  g e t  a good survey 
of t h e  c e l l  and submit a r a d i a t i o n  map t o  supe rv i s ion  t o  determine 
a d d i t i o n a l  decontamination s t e p s .  

Hot p ipe ,  tank,  o r  va lves  w i l l  be sh i e lded  wi th  l ead  and w i l l  be  
c u t  loose by means of hydrau l i c  p inche r s ,  s a b r e  s a w s ,  e t c .  
ho t  p i eces  w i l l  be  removed t o  sh i e lded  boxes and s e n t  t o  the  SWSA 
f o r  b u r i a l .  

The 

A l l  p iping and tanks can be removed from t h e  south  s i d e  of C e l l  1 
except t he  S-324 j e t  l i n e .  Before any e l e c t r i c a l  l i n e s  are  c u t  
they should be de-energized. A l l  waste w i l l  be  boxed and s e n t  t o  
t h e  SWSA f o r  d i sposa l .  

When the  south s i d e  of t he  c e l l  has  been cleaned,  c l ean  t h e  armor 
p l a t e  and move i t  t o  a s t o r a g e  area. 

Remove t h e  2 bottom blocks,  c l ean  and move t o  a s t o r a g e  area. 

Clean t h e  nor th  s i d e  of t h e  c e l l  as i n  s t e p  6 above. 

Because of t he  low r a d i a t i o n  level on t h e  no r th  s i d e  of t h e  c e l l  
i t  w i l l  be permiss ib le  t o  i n s t a l l  a s c a f f o l d  and s t r i p  t h e  w a l l s  
of p ip ing  and va lves .  A l l  waste w i l l  be  boxed and s e n t  t o  t h e  
SWSA f o r  s torage .  

A l l  service l i n e s  w i l l  be capped i n s i d e  t h e  c e l l .  

Operator w i l l  decontaminate t h e  ba re  w a l l s  t o  less than  1 rad /h r  
gene ra l  reading and less than 30,000 dis /min smear l e v e l .  

The C e l l  1 panelboards w i l l  be  removed, s ea l ed  i n  wooden boxes and 
t ranspor ted  t o  the  SWSA f o r  d i sposa l .  

Manpower Requirements 

Heal th  Physics  - 0.5 Man Month 

Operations Div is ion  C r a f t  Support 

Operator Operator 
Man Months Man Months P i p e f i t t e r  E l e c t r i c i a n  Carpenters  

f o r  f o r  Man Months Man Months Man Months 
Decontamination Observing 

3 2 3 1 1 



Tota l  volume of solid waste to the SWSA - 100 cu. f t .  

Estimated decontamination solution volume 
required - liquid waste 3000 gal.lons 

Estimated radiation exposure: 

Chemical Operators 
Health Physics 
Crafts 

2 - 0  Telll 

0.2 r e m  
3 . 0  rem 
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CELL NUPlBER 2 

(WBS 2.2) 

Cell Desc r ip t ion  

C e l l  No. 2 (Fig.  A.2) is  a s t a i n l e s s  s t e e l - l i n e d  process  ce l l  approxi- 
mately 9.0 f t  wide (E-W), 12.5 f t  long (N-S), and 12.0 f t  i n  depth.  The 
ce l l  is sh ie lded  on t h e  n o r t h  s i d e  w i t h  3 f t  of s tandard  concre te .  Addi- 
t i o n a l  s h i e l d i n g  on t h e  no r th  s i d e  of t h e  cell  i s  suppl ied  by t h e  b a r y t e s  
concre te  block w a l l  of  t h e  FPDL s e r v i c e  tunnel .  The c e l l  i s  separa ted  from 
Cel l  14 on t h e  south  s i d e  by 2 f t  of stand,ird concre te .  
east and w e s t  s i d e s  of C e l l  2 ,  conta in ing  1 .0  f t  of s tandard  concre te ,  
separate Cell 2 from C e l l s  1 and 3 .  
por t ion  of t h e  d i v i d e r  a l lows  t h e  passage of r equ i r ed  piping from Cell 2 t o  
t h e  o t h e r  FPDL process  cells. There a re  f o u r  c e l l  blocks 2-f t - thick 
supplying 4 f t  of s tandard  concre te  s h i e l d i n g  f o r  t h e  top of the  c e l l .  

Div iders  on t h e  

A 1-ft  s l o t  12- f t  deep on the south  

The c e l l  con ta ins  t h r e e  304L s t a i n l e s s  s teel  tanks w i t h  a capac i ty  of 
250 g a l l o n s  per  tank  and a 3042 s t a i n l e s s  steel  c e n t r i f u g e  wi th  an elec- 
t r i c a l  motor-drive system. 
A l l  v e s s e l s  are connected by welded s t a i n l e s s  steel p ip ing  t o  s a m p l e r s ,  
services, off-gas ,  i n s t rumen ta t ion ,  and t r a n s f e r  l i n e s  w i t h i n  C e l l  2 and t o  
o the r  ce l l s  i n  t h e  f a c i l i t y .  

A p r e c i p i t a t o r  tank  has a moto r  d r iven  a g i t a t o r .  

The c e l l  v e n t i l a t i o n  f o r  C e l l  2 i s  suppl ied  by a 12-inch s t a i n l e s s  s teel  
duc t  l oca t ed  on t h e  no r th  f l o o r  of t h e  c e l l .  A damper w a s  i n s t a l l e d  t o  
c o n t r o l  t h e  flow of a i r  from t h e  cell. The cell v e n t i l a t i o n  w a s  no t  f i l -  
t e r e d  i n - c e l l  due t o  t h e  i n a c c e s s a b i l i t y  of t h e  duct  work. 

So lu t ion  a d d i t i o n  l i n e s  p e n e t r a t e  t h e  no r th  s i d e  of the ce.11 and te rmina te  
on t h e  second level  of FPDL i n  Area 31 .  

Pro c e n r  y 

C e l l  2 w a s  used t o  t r a n s f e r  strontium-90 feed  materials shipped from 
IIanford, Washington. 
f e r r e d  through C e l l  2 w a s  0.5 x 10' curies.  

The feed material f o r  t h e  FPDL strontium-90 process  w a s  h ighly  p u r i f i e d  
90SrC03 rece ived  from t h e  HAPO. T h i s  feed  was radiochemical ly  p u r e  and 
contained a few pe rcen t  of o t h e r  a l k a l i n e  e a r t h s  (calcium, barium); no 
p u r i f i c a t i o n  w a s  done a t  t h e  FPDL. The 90SrCD3 w a s  shipped t o  ORNT, as a 
dry s o l i d ;  i t  w a s  removed from t h e  sh ipping  cask by water s l u r r y i n g ;  and 
t h e  s l u r r y  w a s  t r e a t e d  w i t h  HNO3 t o  y i e l d  a 90Sr(N03)2 feed  s o l u t i o n .  
t h e  FPDL t h e r e  w a s  s t o r a g e  capac i ty  f o r  3 m e g a c ~ l r i c s  of strontium-90 i n  
n i t r a t e  s o l u t i o n .  

The maximum quan t i ty  of strontium-90 s o l u t i o n  t rans-  

A t  

'The l as t  strontium-90 t r a n s f e r r e d  through C e l l  2 was i n  June 1974.  The 
r e s i d u a l  contaminat ion i n  t h i s  c e l l  would be strontium-90 wi th  a trace of 
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cesium-137 which w a s  t r a n s f e r r e d  from o t h e r  FPDL cel ls  o r  passed through 
t h e  open p i p e  t rench .  

Decontamination 

The process  v e s s e l s  and l i n e s  were f lu shed  w i t h  c a u s t i c ,  n i t r i c  a c i d ,  
Turco s o l u t i o n ,  o x a l i c  a c i d ,  and w a t e r  i n  1975. Analysis  of the l a s t  
f l u s h  s o l u t i o n s  ind ica t ed  m i l l i c u r i e  q u a n t i t i e s  of beta/gamma a c t i v i t y  per  
150-gallon ba tch .  Two j e t  systems were found t o  be inope ra t ive  and t h e  
fol lowing l i n e s  have no t  been decontaminated: 

F-12 to Feed Tanks 

F-12 t o  5-122 

C e l l  2 sampler l i n e s  t o  C e l l  18 w e r e  decontaminated i n  1974. The C e l l  2 
b locks have not  been removed t o  determine d i r e c t  r a d i a t i o n  readings .  It 
i s  assumed t h a t  t h e  c e l l  background is  approximately 100 rad /h r  w i th  h o t  
s p o t s  on plugged l i nes  reading >lo00 r ad /h r .  
have readings  up t o  1000 r ad /h r  due t o  t h e  i n a b i l i t y  t o  f l u s h  t h e  inne r  
w a l l s  of t h e  c e n t r i f u g e  cas ing  because t h e  c e n t r i f u g e  motor is inope ra t ive .  
Decontamination s o l u t i o n s  w i l l  have t o  be  overflowed from t h e  H-12 t ank  
and back up i n t o  t h e  c e n t r i f u g e  housing t o  remove strontium-90 contamina- 
t i o n .  The G-12 o i l i n g  system w i l l  have t o  be  capped i n  t h e  service 
tunnel  t o  prevent  leakage of contamination through t h e  bear ing  housing t o  
t h e  o i l  l ube  system. 

The G-12 c e n t r i f u g e  w i l l  

Proposed Decontamination 

1. Remove t h e  top c e l l  b locks  and decontaminate t h e  blocks f o r  
s t o r a g e  o u t s i d e  t h e  FPDL. 

2. I n s t a l l  p l a s t i c  containment and ra i se  t h e  bottom south  b lock  t o  
a p o s i t i o n  t h a t  a l lows t h e  use  of h igh  p res su re  sp rays  on t h e  
tanks ,  p ip ing ,  and c e l l  w a l l s .  

3. Repeat s t e p  2 w i t h  t h e  n o r t h  block. 

4 .  When r a d i a t i o n  level a t  t h e  top  of t h e  c e l l  reaches  1 rad /h r ,  
remove t h e  bottom south  block,  decontaminate i t ,  and s t o r e .  

5. I n s t a l l  an  armor p l a t e  s h i e l d  wi th  a p l a s t i c  sh i e lded  working 
area i n  t h e  C e l l  2 opening. 
personnel  and holds  t h e  c e l l  under nega t ive  p re s su re  t o  reduce 
t h e  leakage of contaminat ion from t h e  c e l l  area. 

This  s h i e l d  reduces exposure t o  

6 .  Continue spraying c e l l  w a l l s ,  p ipes ,  and vessels us ing  g r a v i t y  
f low sprays  of n i t r i c  a c i d ,  c a u s t i c ,  versene ,  Turco, o x a l i c  a c i d ,  
and w a t e r .  

7 .  Repeat s t e p s  4 ,  5, and 6 ,  removing t h e  bottom nor th  block. 
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8.  High-pressure spray t h e  ce l l  area and move a l l  material  from 
C e l l  2 f l o o r  i n t o  d r a i n  trough and remove wi th  long tongs.  
r e s i d u a l  material i n  d r a i n  trough t o  C e l l  1 us ing  high-pressure 
spray .  

Force 

9.  Survey c e l l  and submit r a d i a t i o n  map t o  supe rv i s ion  t o  determine 
a d d i t i o n a l  decontamination s t e p s .  
be requi red  on t h e  G-12 cen t r i fuge .  

Addi t iona l  decontamination may 

10.  Shie ld  ho t  p ipe  wi th  lead  and reduce gene ra l  background t o  
<500 mrad/hr. 

11. Sea l  a l l  s e r v i c e  l i n e s  t o  C e l l  2 and p u l l  fu ses  on a l l  e l e c t r i c a l  
boxes t o  C e l l  2. 

1 2 .  A l l  ho t  s e c t i o n s  of p ip ing  w i l l  be  removed from c e l l  by remote 
c u t t i n g  techniques,  placed i n  wooden boxes, s e a l e d ,  and t r ans -  
por ted  t o  t h e  ORNL SWSA. 

13. Af te r  h o t  s e c t i o n s  are removed, t he  remaining p ip ing  can be  c u t  
by hand and removed from the  cell .  

14. Vessels w i l l  be  removed, sea led  i n  wooden boxes and t r anspor t ed  
The G-12 c e n t r i f u g e  may have t o  be  removed i n  an t o  ORNL SWSA. 

armor p l a t e  box. 

15. The C e l l  2 instrument  panelboard w i l l  be  removed, s ea l ed  i n  
wooden boxes and t ranspor ted  t o  ORNL SWSA. 

16. Operators  w i l l  decontaminate t h e  ba re  ce l l  t o  <1 rad /h r  gene ra l  
reading and <30,000 dis/min smear level.  

1 7 .  A l l  s e r v i c e  l i n e s  will be capped on t h e  i n s i d e  of t h e  c e l l .  The 
off-gas f o r  C e l l  2 vessels w i l l  be  capped a t  t h e  off-gas header.  

18.  The remote service valves i n  t h e  FPDL service tunnel  w i l l  be  
removed under service tunnel  decommissioning. 

Manpower Requirements 

Heal th  Physics  - 1 Man Month 

Operations Div is ion  Cra f t  Support 
Operator Operator Rigger ,  E l e c t r i c i a n s ,  

Pipef i t t e r  Welder Operator Carpenters ,  
Man Months Man Months Others 

Man Months Man Months 
f o r  Decon. f o r  Observing 

Man Months Man Months 

7 2 4 2 2 2 
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T o t a l  volume of s o l i d  waste t o  SWSA - 700 CU. ft. 

Estimated decontamination solution 
volume required - l i q u i d  waste 

Estimated r a d i a t i o n  exposure: 

Chemical Operators  
Health p%lysics 
Crafts 

5000 gallons 

10.0 rem 
0.5 r e m  

10.0 r e m  
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CELL N[TMBER 3 

(WBS 2.3) 

C e l l  Desc r ip t ion  

C e l l  No. 3 (Fig.  A . 3 )  i s  a s t a i n l e s s  s t e e l - l i n e d  process  c e l l  approxi- 
mately 9.0 f t  wide (E-W), 12.5 f t  long (N-S),  and 12.0 f t  i n  depth.  The 
c e l l  is sh ie lded  on t h e  no r th  s i d e  w i t h  3 f t  of s tandard  concre te .  Addi- 
t i o n a l  s h i e l d i n g  on t h e  no r th  s i d e  of t h e  c e l l  i s  suppl ied  by t h e  ba ry te s  
conc re t e  block w a l l  of t h e  FPDL s e r v i c e  tunnel .  The cel.1. i s  separa ted  from 
C e l l  1 4  on t h e  sou th  s i d e  by 2 f t  of s tandard  concre te .  Div iders  on t h e  
east and w e s t  s i d e s  of C e l l  3 ,  conta in ing  1.0 f t  of s tandard  concre te ,  
s e p a r a t e  C e l l  3 from C e l l s  2 and 4.  A 1 - f t  s l o t  12- f t  deep on t h e  sou th  
p o r t i o n  of t h e  d i v i d e r  a l lows t h e  passage of requi red  p ip ing  from C e l l  3 
t o  t h e  o t h e r  FPDL process  c e l l s .  There are four  c e l l  blocks 2-f t - thick 
supplying 4 E t  of s tandard  conc re t e  s h i e l d i n g  f o r  t h e  top of t h e  c e l l .  

The c e l l  conta ins  t h r e e  304L s t a i n l e s s  steel  tanks wi th  a capac i ty  of  
250 ga l lons  pwer tank and a 304L s t a i n l e s s  steel  c e n t r i f u g e  wi th  an e lec-  
t r i c a l  motor-drive system. The p r e c i p i t a t o r  tank has  a motor d r iven  
a g i t a t o r .  A l l  vessels are connected by welded stainless s t ee l  p ip ing  t o  
samplers ,  s e r v i c e s ,  off-gas ,  ins t rumenta t ion ,  and t r a n s f e r  l i n e s  wi th in  
C e l l  3 and t o  o t h e r  c e l l s  i n  t h e  f a c i l i t y .  

The c e l l  v e n t i l a t i o n  f o r  C e l l  3 is  suppl ied  by a 12-inch s t a i n l e s s  s t ee l  
duc t  l oca t ed  on t h e  n o r t h  f l o o r  of t h e  cell. A damper w a s  i n s t a l l e d  t o  
c o n t r o l  t h e  f l o w  of a i r  from t h e  cel l .  The c e l l  v e n t i l a t i o n  w a s  no t  f i l -  
t e r e d  i n - c e l l  due t o  t h e  i n a c c e s s a b i l i t y  of t h e  duc t  work. 

So lu t ion  a d d i t i o n  l i n e s  p e n e t r a t e  t he  no r th  s i d e  of t h e  c e l l  and te rmina te  
on t h e  second level of FPDL i n  Area 31. 

Process ing  His tory  

C e l l  3 w a s  used t o  t r a n s f e r  strontium-90 feed  materials shipped from 
Hanford, Washington. The maximum q u a n t i t y  of  strontium-90 s o l u t i o n  t rans-  
f e r r e d  through C e l l  3 was 0.5 x 10b c u r i e s .  

The feed  material f o r  t h e  FPDL strontium-90 process  w a s  h ighly  p u r i f i e d  
90SrC03 rece ived  from t h e  HAPO. This feed w a s  radiochemical ly  p u r e  and 
contained a f e w  percent  of o t h e r  a l k a l i n e  e a r t h s  (calcium, barium); no 
p u r i f i c a t i o n  was done a t  t h e  FPDL. The 30SrC03 was shipped t o  ORNL as a 
dry  s o l i d ;  i t  w a s  removed f k o m  t h e  sh ipping  cask by warer s l u r r y i n g ;  and 
t h e  s l u r r y  w a s  t r e a t e d  wi th  HNO-, t o  y i e l d  a YoSr(N03)2 f e e d  s o l u t i o n .  
t h e  FPDL t h e r e  w a s  s t o r a g e  capac i ty  f o r  3 megacuries of strontium-90 i n  
n i t r a t e  s o l u t i o n .  

A t  

The last  strontium-90 t r a n s f e r r e d  through C e l l  3 was i n  June 1974 .  The 
r e s i d u a l  contamination in t h i s  c e l l  would b e  strontium-90 w i t h  a t r a c e  of 
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cesium-137 which was transferred from other FPDL cells or passed through 
the open pipe trench. 

Decontamination 

The process vessels and lines were flushed with caustic, nitric acid, 
Turco solution, oxalic acid, and water in 1975. Analysis of the last 
flush solutions indicated millicurie quantities of beta/gamma activity per 
150-gallon batch. 
have been decontaminated. 

All jet systems were found to be operative and all lines 

Cell 3 sampler lines to Cell 18 were decontaminated in 1974. 
blocks have not been removed to determine direct radiation readings. It is 
assumed that the cell background is approximately 100 rad/hr with hot spots 
on some lines reading >lo00 rad/hr. The G-23 centrifuge will have readings 
up to 1000 rad/hr due to the inability to flush the inner walls of the 
centrifuge casing because the centrifuge motor is inoperative. Decontamina- 
tion solutions will have to be overflowed from the H-23 tank and back up 
into the centrifuge housing to remove strontium-90 contamination. The G-23 
oiling system will have to be capped in the service tunnel to prevent 
leakage of contamination through the bearing housing to the oil lube 
s y s t em. 

The Cell 3 

Proposed Decontamination 

1. 

2. 

3. 

4 .  

5. 

6 .  

7. 

8. 

Remove the top cell blocks and decontaminate the blocks for 
storage outside the FPDL. 

Install plastic containment and raise the bottom south block to a 
position that allows the use of high pressure sprays on the tanks, 
piping, and cell walls. 

Repeat step 2 with the north block. 

When radiation level at the top of the cell reaches 1 rad/hr, 
remove the bottom south block, decontaminate it, and store. 

Install an armor plate shield with a plastic shielded working 
area in the Cell 3 opening. This shield reduces exposure to 
personnel and holds the cell under negative pressure to reduce 
the leakage of contamination from the cell area. 

Continue spraying cell walls, pipes, and vessels using gravity 
flow sprays of nitric acid, caustic, versene, Turco, oxalic acid, 
and water. 

Repeat steps 4 ,  5, and 6, removing the bottom north block. 

High-pressure spray the cell area and move a l l  material from 
Cell 3 f l o o r  into drain trough and remove with long tongs. 
residual material in drain trough to Cell 2 using high-pressure 
spray. 

Force 
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9 .  Survey cell and submit radiation map to supervision to determine 
additional decontamination steps. Additional decontamination 
may be required on the G - 2 3  centrifuge. 

10. Shield hot pipe with lead and reduce general background to 
<500 mrad/hr. 

11. Seal all service lines to Cell 3 and pull fuses on all electrical 
boxes to Cell 3. 

12. All hot sections of piping will be removed from cell by remote 
cutting techniques, placed in wooden boxes, sealed, and trans- 
ported to the ORNL SWSA. 

13. After hot sections are removed, the remaining piping can be cut 
by hand and removed from the cell. 

1 4 .  Vessels will be removed, sealed in wooden boxes and transported 
to ORNL SWSA. The G-23 centrifuge may have to be removed in an 
armor plate box. 

15. The Cell 3 instrument panelboard will be removed, sealed in 
wooden boxes and transported to ORNL SWSA. 

16. Operators will decontaminate the bare cell to <1 rad/hr general 
reading and <30,000 dis/min smear level. 

17. All service lines will be capped on the inside of the cell. The 
off-gas for Cell 3 vessels will be capped at the off-gas header. 

18. The remote service valves in the FPDL service tunnel will be 
removed under service tunnel decommissioning. 

ManDower Reauirements 

Health Physics - 1 Man Month 

Operations Division Craft Support 
Electricians, Operator Operator Rigger, 

Man Months Man Months Operator 
for Decon. for Observing 

Pipefitter Welder Carpenters, 
Man Months Man Months Man Months Others 

Man Months 

7 2 4 2 2 2 
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T o t a l  volume of soll id waste ' tu SWSA - 900 cu. ft. 

E s  t irrra t ed de cont a m i n a  t i on  s o 111 t i o n  
volume requi red  - l i q u i d  waste 

Estimated r a d i a t i o n  exposure: 

Chemical Operators 
Health Physics 
C r a f t s  

5000 gallons 

10.0 rem 
0.5 r e m  

10.0 r e m  
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CELL NUMBER 4 

(WBS 2 . 4 )  

C e l l  Desc r ip t ion  

C e l l  No. 4 (Fig.  h.4) is a s t a i n l e s s  s t e e l - l i n e d  process  c e l l  9 .0  f t  wide, 
12 .5  f t  long,  and 12.0 f t  deep. The c e l l  is  sh ie lded  on t h e  no r th  s i d e  by 
3 f t  of s tandard  concre te .  Addi t iona l  s h i e l d i n g  on t h e  n o r t h  s i d e  is 
suppl ied  by t h e  s o l i d  ba ry te s  concre te  block w a l l  on t h e  n o r t h  s i d e  of t h e  
s e r v i c e  tunnel .  The ce l l  is  separa ted  from C e l l s  1 3  and 14 on t h e  south 
s i d e  by 2 €t of s tandard  concre te .  Div iders  on t h e  east and w e s t  s i d e s  of 
C e l l  4 ,  conta in ing  1.0 f t  of s tandard  concre te ,  s e p a r a t e  C e l l  4 from 
Cells 3 and 5 .  A 1 - f t  s l o t ,  12- f t  deep, on the south  s i d e  of t h e  d i v i d e r  
a l lows  t h e  passage of r equ i r ed  piping and services from C e l l  4 t o  t h e  o t h e r  
process  cel ls .  There are fou r  c e l l  blocks 2-ft  t h i c k  which supply 4 ft of 
s tandard  conc re t e  s h i e l d i n g  f o r  t h e  top of t h e  ce l l .  

The c e l l  con ta ins  t h r e e  304L s t a i n l e s s  s tee l  tanks wi th  a capac i ty  o f  
250 g a l l o n s  p e r  tank and a 304L s t a i n l e s s  steel  c e n t r i f u g e  wi th  an e lec t r i -  
ca l  motor-drive system. The p r e c i p i t a t o r  tank has  a motor d r iven  a g i t a t o r .  
All vessels are connected by welded s t a i n l e s s  s teel  p ip ing  t o  s a m p l e r s ,  
s e r v i c e s ,  off-gas ,  ins t rumenta t ion ,  and t r a n s f e r  l i n e s  w i t h i n  C e l l  4 and t o  
o t h e r  ce l l s  i n  t h e  f a c i l i t y .  

The c e l l  v e n t i l a t i o n  f o r  C e l l  4 is  suppl ied  by a 12-inch s t a i n l e s s  steel  
duc t  l oca t ed  on the nor th  f l o o r  of t h e  c e l l .  A damper w a s  i n s t a l l e d  t o  
c o n t r o l  t h e  flow of  a i r  from t h e  cell. The c e l l  v e n t i l a t i o n  was not  f i l -  
t e r e d  i n - c e l l  due t o  t h e  i n a c c e s s a b i l i t y  of t h e  duc t  work. 

So lu t ion  a d d i t i o n  l i n e s  p e n e t r a t e  t h e  no r th  s i d e  of t h e  c e l l  and te rmina te  
on t h e  second level of FPDL i n  A r e a  3 2 .  

Process ing  His tory  

C e l l  4 was used t o  t r a n s f e r  strontium-90 feed materials shipped from 
Hanford,  Washington. The maximum quan t i ty  of strontium-90 solutian t r ans -  
f e r r e d  through C e l l  4 w a s  0 .5  x 10' c u r i e s .  

The feed  material f o r  the  FPDL strontium-90 process  was h ighly  p u r i f i e d  
9oSrC03 rece ived  from the  HAPO. T h i s  feed w a s  radiochemical ly  p u r e  and 
contained a few percent of o t h e r  a l k a l i n e  e a r t h s  (calcium, barium); no p u r i -  
f i c a t i o n  was done a t  the  FPDL. The 9oSrC03  w a s  shipped t o  ORNL as a dry 
s o l i d ;  i t  w a s  removed from t h e  sh ipping  cask by water s l u r r y i n g ;  and t h e  
s l u r r y  w a s  t r e a t e d  wi th  HN03 t o  y i e l d  a 90Sr(N03)% feed  s o l u t i o n .  
FPDL t h e r e  w a s  s t o r a g e  capac i ty  f o r  3 megacuries of strontium-90 i n  n i t r a t e  
so Zution. 

A t  t h e  

T h e  l a s t  strontium-90 s t o r e d  i n  C e l l  4 w a s  i n  June 1974 .  The r e s i d u a l  con- 
taminat ion i n  t h i s  c e l l  would be strontium-90 wi th  a t r a c e  of cesium-137 
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which was transferred from other FPDL cells or passed through the open 
pip e trench . 
Decontamination 

The process vessels and lines were flushed with caustic, nitric acid, 
Turco solution, oxalic acid, and water in 1975. Analysis of the last 
flush solutions indicated millicurie quantities of beta/gamma activity per 
150-gallon batch. One jet was found to be inoperative. 

Jet valve Hx-J81-4 or block valve HX-10425 does not function 

(from P-34 to Cell 21 fraction tanks and F-12 and F-23). 

Cell 4 sampler lines to Cell 18 were decontaminated in 1974. 
blocks have not been removed to determine direct radiation readings. It is 
assumed that the cell background is approximately 100 rad/hr with hot spots 
on some lines reading >lo00 rad/hr. The G-34 centrifuge will have readings 
up to 1000 rad/hr due to the inability to flush the inner walls of the 
centrifuge casing because the centrifuge motor is inoperative. Decon- 
tamination solutions will have to be overflowed from the H-34 tank and 
back up into the centrifuge housing to remove strontium-90 contamination. 
The G-34 oiling system will have to be capped in the service tunnel to 
prevent leakage of contamination through the bearing housing to the oil 
lube system. 

The Cell 4 

Proposed Decontamination 

1. 

2. 

3. 

4 .  

5. 

6 .  

7. 

Remove the top cell blocks and decontaminate the blocks for 
storage outside the FPDL. 

Install plastic containment and raise the bottom south block to 
a position that allows the use of high pressure sprays on the 
tanks, piping, and cell walls. 

Repeat step 2 with the north block. 

When radiation level at the top of the cell reaches 1 rad/hr, 
remove the bottom south block, decontaminate it, and store. 

Install an armor plate shield with a plastic shielded working 
area in the Cell 4 opening. This shield reduces exposure to 
personnel and holds the cell under negative pressure to reduce 
the leakage of contamination from the cell area. 

Continue spraying cell walls, pipes, and vessels using gravity 
flow sprays of nitric acid, caustic, versene, Turco, oxalic 
acid, and water. 

Repeat steps 4 ,  5, and 6, removing the bottom north block. 
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8. High-pressure spray t h e  c e l l  area and move a l l  material from 
C e l l  4 f l o o r  i n t o  d r a i n  trough and remove wi th  long tongs.  
Force r e s i d u a l  material  i n  d r a i n  trough t o  C e l l  3 us ing  high- 
p re s su re  spray. 

9. Survey ce l l  and submit r a d i a t i o n  map t o  supe rv i s ion  t o  determine 
a d d i t i o n a l  decontamination s t e p s .  Addi t iona l  decontamination 
may be  requi red  on t h e  G-34 cen t r i fuge .  

10. Shie ld  ho t  p ipe  wi th  l ead  and reduce gene ra l  background t o  
<500 mrad/hr. 

11. Seal a l l  service l ines  t o  C e l l  4 and p u l l  f u s e s  on a l l  e l e c t r i c a l  
boxes t o  C e l l  4.  

12. A l l  ho t  s e c t i o n s  of piping w i l l  be  removed from c e l l  by remote 
c u t t i n g  techniques,  placed i n  wooden boxes, s ea l ed ,  and t rans-  
por ted  t o  t h e  ORNL SWSA. 

13. Af t e r  h o t  s ec t ions  are removed, t h e  remaining p ip ing  can be  c u t  by 
hand and removed from t h e  ce l l .  

1 4 .  Vessels w i l l  be removed, sea led  i n  wooden boxes and t r anspor t ed  
t o  ORNL SWSA. The G-34 c e n t r i f u g e  may have t o  be  removed i n  an 
armor p l a t e  box. 

15. The C e l l  4 inst rument  panelboard w i l l  be  removed, s ea l ed  i n  
wooden boxes and t ranspor ted  t o  ORNL SWSA. 

16. Operators  w i l l  decontaminate t h e  ba re  c e l l  t o  <1 rad /h r  genera l  
reading and <30,000 dis/min smear level.  

1 7 .  A l l  service l i n e s  w i l l  be  capped on t h e  i n s i d e  of t h e  c e l l .  The 
off-gas f o r  C e l l  4 vessels w i l l  be  capped a t  t h e  off-gas header.  

18. The remote s e r v i c e  valves i n  t h e  FPDL s e r v i c e  tunne l  w i l l  be  
removed under service tunnel  decommissioning. 

Manpower Requirements 

Heal th  Physics  - 1 Man Month 

Operations Div is ion  Cra f t  Support 
E l e c t r i c i a n s ,  

Operator Operator P i p e f i t t e r  Welder Rigger,  Operator Carpenters ,  

Man Months Man Months Man Months Man Months Man Months Others  f o r  Decon. f o r  Observing 
Man Months 

7 2 4 2 2 2 
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Total volume of solid waste to SWSA - 900 cu. ft. 

Estimated decontamination solution 
volume r equ i r ed  - liquid waste 

Estimated radiation exposure: 

Chemical Opera tors  
Health Physics 
Crafts 

5000 gallons 

10,O rem 
0 .5  rem 

1.0.0 r e m  





CELL NUMBER 5 

(WBS 2.5) 

C e l l  Desc r ip t ion  

C e l l  No. 5 (Fig.  A . 5 )  is  a s ta inless  s t e e l - l i n e d  process  c e l l  9.0 f t  wide, 
12.5 f t  long ,  and 12.0 f t  deep. The c e l l  i s  sh ie lded  on t h e  no r th  s i d e  by 
3 f t  of s tandard  concrete .  Addi t iona l  s h i e l d i n g  on t h e  no r th  s i d e  i s  
provided by s o l i d  ba ry te s  concre te  blocks on t h e  no r th  s i d e  of t h e  s e r v i c e  
tunnel .  The c e l l  is separa ted  from C e l l  1 2  on t h e  south  s i d e  by 2 f t  of 
s tandard  concre te .  Div iders  on t h e  east and west s ides  of C e l l  5,  con- 
t a i n i n g  1 .0  f t  of s tandard  concre te ,  s epa ra t e  C e l l  5 from Cells 4 and 6 .  A 
1 - f t  s l o t ,  12- f t  deep, on t h e  soutli side of t h e  d i v i d e r s  a l lows t h e  passage 
of r equ i r ed  p ip ing  and services t o  t h e  o the r  process  c e l l s  and t h e  Tank 
Farm. There are fou r  c e l l  blocks 2 - f t  t h i c k  which supply 4 f t  of s tandard  
conc re t e  s h i e l d i n g  f o r  t h e  top of t h e  c e l l .  

The c e l l  con ta ins  two 304L s t a i n l e s s  s teel  tanks wi th  a capac i ty  o€ 
500 ga l lons  p e r  tank and a 304L s t a i n l e s s  steel  c e n t r i f u g e  wi th  a capac i ty  
of 26 g a l l o n s ,  and an e l e c t r i c a l  motor-drive system. The p r e c i p i t a t o r  
tank has  a motor d r iven  a g i t a t o r .  A l l  v e s s e l s  are connec-ted by welded 
s t a i n l e s s  steel piping t o  samplers,  s e r v i c e s ,  off-gas ,  ins t rumenta t ion ,  
and t r a n s f e r  l i n e s  w i t h i n  C e l l  5 and t o  o t h e r  ce l l s  i n  t h e  f a c i l i t y .  

The c e l l  v e n t i l a t i o n  f o r  C e l l  5 is  suppl ied  by a 12-inch duc t  i n  t h e  no r th  
f l o o r  of t h e  cel l .  A damper w a s  i n s t a l l e d  t o  c o n t r o l  t h e  flow of a i r  from 
t h e  c e l l .  The cell  v e n t i l a t i o n  was no t  f i l t e r e d  i n - c e l l  due t o  t h e  in-  
a c c e s s a b i l i t y  of t h e  duct  work. 

So lu t ion  a d d i t i o n  l ines p e n e t r a t e  t h e  no r th  s i d e  of t he  c e l l  and te rmina te  
on t h e  second l e v e l  of t he  FPDL i n  Area 32. 

There is  an  opening on the  no r th  top w a l l  of t h e  c e l l  which a l lows  passage 
of sample l i n e s  from all ce l l s  t o  the  sampling s t a t i o n  i n  C e l l  18. \ 

Processing His tory  

Cel l  5 w a s  used as a t r a n s f e r  s t a t i o n  i n  the  cesium-137 feed  p repa ra t ion  
and as a scavenge and sampling c e l l  i n  t h e  cesium-137 c r y s t a l l i z a t i o n  
process .  

The feed  material f o r  t he  FPDL cesium-137 process  w a s  rece ived  from t h e  
HAP0 i n  Shielded Transfer  Tanks (SST's) which contained one ton  of  an 
a l u m i n o s i l i c a t e  i on  exchanger. The cesium-137 w a s  e l u t e d  from the ion  
exchanger by pass ing  5 M NN4NO3 a t  80°C through t h e  bed and rou t ing  t h e  
feed  material  t o  the s t o r a g e  tank (W-19, W-20 o r  5-122). Feed ba tches  
w e r e  then  t r a n s f e r r e d  t o  t h e  cesium-137 process  cel ls  (Ce l l s  5,  6 ,  7 ,  and 8) 
where, through a process  o f  c o - c r y s t a l l i z a t i o n  wi th  ammonium a lum and 
scavenge c r y s t a l l i z a t i o n s ,  t h e  beds w e r e  accumulated t o  approximately 
200,000 c u r i e s .  The beds w e r e  then  reduced and p u r i f i e d  by w a t e r  
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crystallization to reduce the bed size and remove the traces of rubidium 
and ammonium alum. The bed was then transferred to the concentrate 
crystallizer and, by the addition of oxalic acid, cesium tetraoxalate was 
formed. This material was then transferred to the manipulator cells for 
conversion to purified cesium chloride. 

The last cesium-137 feed material was received from the HAP0 in the summer 
of 1971 and the last batch was processed in March 1973. 

The residual activity in Cell 5 would be cesium-137 with trace amounts of 
strontium-90 which may have migrated from the strontium storage cells 
through the pipe trench. 

Decontamination 

The cesium-137 process vessels and lines were thoroughly flushed with HNO3 
solution and water in the fall of 1973. Analysis of the last flush solu- 
tions indicated millicurie quantities of beta/gamma activity per 150-gallon 
batch. 

All Cell 5 valves were found to be functioning. The Cell 5 sample lines 
were decontaminated in the above mentioned cleanout. The Cell 5 blocks 
have not been removed to determine direct radiation readings. 
assumed the cell background is approximately 100 rad/hr with hot spots on 
some lines >lo00 rad/hr. 
1000 rad/hr due to the inability to flush the inner walls of the centrifuge 
casing because the centrifuge motor is inoperative. Decontamination solu- 
tions will have to be overflowed from H-45 back into the G-45 housing to 
rinse out the cesium-137 contaminatfon. The G-45 oiling system will have 
to be capped in the service tunnel to prevent leakage of  contamination 
throuAh the bearing housing to the oil lube system. 

It is 

The G-45 centrifuge will have readings up to 

ProDosed Decontamination 

1. 

2. 

3. 

4. 

5. 

Remove the top blocks and decontaminate the blocks for storage 
outside the FPDL. 

Install plastic containment and raise the south bottom block to 
a position to allow high pressure spraying of the walls, piping, 
and tanks. 

Repeat step 2 on the north bottom block. 

When the radiation level at the top of the cell reaches 1 rad/hr, 
remove the bottom south block and decontaminate for storage. 

Install an armor plate shield with a plastic shielded working 
area in the Cell 5 opening. This shield reduces exposure to 
personnel and holds the cell under negative pressure to reduce 
the leakage of contamination from the cell area. 
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6. Continue spraying t h e  c e l l  w a l l s ,  t anks ,  and p ip ing ,  us ing  
g r a v i t y  flow sprays  of n i t r i c  a c i d ,  Turco, o x a l i c  a c i d ,  and water. 

7. Repeat s t e p s  4 ,  5, and 6 ,  removing t h e  no r th  bottom block.  

8. High-pressure spray t h e  ce l l  area and move a l l  material from t h e  
C e l l  5 f l o o r  t o  the  trough on t h e  south s i d e  of t h e  ce l l .  Remove 
a l l  d e b r i s  from the  trough wi th  long tongs.  Force r e s i d u a l  mate- 
r i a l  t o  C e l l  4 using t h e  high-pressure spray.  

9. Survey ce l l  and submit r a d i a t i o n  map t o  supe rv i s ion  t o  determine 
a d d i t i o n a l  decontamination s t e p s .  
be  requi red  on the  G-45 cen t r i fuge .  

Addi t iona l  decontamination may 

10. Shie ld  ho t  p ipe  wi th  l ead  and reduce gene ra l  background t o  
<500 mrad/hr. 

11. Seal a l l  s e r v i c e  l i n e s  and p u l l  a l l  f u s e s  on a l l  e l e c t r i c a l  ser- 
v i c e s  t o  C e l l  5.  

1 2 .  A l l  h o t  s e c t i o n s  of p ip ing  w i l l  be  removed by remote c u t t i n g  
techniques t o  wooden boxes, s ea l ed ,  and t r anspor t ed  t o  t h e  ORNL 
SWSA. 

13. Af t e r  t h e  h o t  s e c t i o n s  of p ip ing  have been removed, t h e  remaining 
p ip ing  can be cu t  by hand and removed from t h e  c e l l .  

1 4 .  Vessels w i l l  be removed, s ea l ed  i n  wooden boxes, and t r anspor t ed  
t o  t h e  ORNL SWSA. The G-45 c e n t r i f u g e  may have t o  be removed i n  
an armor p l a t e  box. 

15. The C e l l  5 inst rument  panelboard w i l l  be  removed, s ea l ed  i n  ply- 
wood boxes, and t r anspor t ed  t o  t h e  ORNL SWSA. 

1 6 .  Operators  w i l l  decontaminate t h e  ba re  c e l l  t o  <1 rad /h r  gene ra l  
reading  and <30,000 dis/min smear level. 

1 7 .  A l l  service l i n e s  w i l l  be  capped on t h e  i n s i d e  of t h e  c e l l .  The 
off-gas  f o r  t he  C e l l  5 vessels w i l l  be  capped a t  t h e  off-gas  
header.  

18. The remote service valves i n  t h e  FPDL service tunnel  w i l l  be  
removed under service tunnel  decommissioning. 

Manpower Requirements 

Heal th  Physics  - 1 Man Month 

Operations Div is ion  C r a f t  Support 
Operator Opera t o r  Rigger , E l e c t r i c i a n s ,  

P i p e f i t t e r  Welder Carpenters ,  
Man Months Man Months Man Months 

Man Months Man Months Opera t o r  Others 
f o r  Decon. f o r  Observing 

Man Months 

7 2 4 2 2 4 
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Total volime of s o l i d  waste to SWSA- 800 cu. ft. 

Estimated decontamination s o l u t i o n  
volume r equ i r ed  - l i q u i d  waste 

Estimated r a d i a t i o n  exposure: 

C h e m i c a l  Operators 
Health Physics 
Craf ts 

5000 ga l lons  

1.0.0 r e m  
0.5 r e m  
10.0 rem 
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CELL NUMBER 6 

(WI3S 2.6) 

Cell Desc r ip t ion  

Cell 6 (Fig.  A . 6 )  i s  a s t a i n l e s s  s t e e l - l i n e d  process  c e l l  7 . 5  f t  wide, 
12.5 f t  long ,  and 12 f t  deep. The c e l l  is  sh ie lded  on [:he nor th  s i d e  by 
3 f t  of s tandard  concrete. Addi t iona l  s h i e l d i n g  on t h e  no r th  s i d e  i s  
suppl ied  by t h e  s o l i d  b a r y t e s  concre te  block w a l l  on t h e  n o r t h  sidt. of t h e  
s e r v i c e  tunnel .  The c e l l  is  sepa ra t ed  from Cell 3 1  on t h e  south  s i d e  by 
2 f t  of  s tandard  concre te .  Div iders  on t h e  east  and w e s t  s i d e s  of (:ell 6 ,  
conta in ing  1 f t  of  s tandard  concre te ,  s e p a r a t e  C e l l  6 from Cells 5 and 7 .  
A 1-ft s l o t ,  1 2  E t  deep ,  on the south s i d e  of t h e  d i v i d e r s  a l lows t h e  
passage of p ip ing  and s e r v i c e s  to the o t h e r  process  cel.Ls. There a r e  f o u r  
c e l l  b locks  2- f t  t h i c k  which supply 4 f t -  of s tandard  corzcrete s h i e l d i n g  for 
t h e  t o p  of t h e  c e l l .  

The c e l l  conta ins  one 304L s t a i n l e s s  steel  tank wi th  a capac i ty  of 650 
ga l lons .  TEiis t ank  is f i t t e d  wi th  a r e f l u x  condenser. A l l  e q u i p m m t  is  
connected by welded stainless steel  p ip ing  t o  samplers ,  services, off-gas ,  
ins t rumenta t ion ,  and rransfer l i n e s  w i t h i n  C e l l  6 and t o  o t h e r  c e l l s  i n  
the f a c i l i t y .  The c e l l  v e n t i l a t i o n  f o r  C e l l  6 i s  suppl ied  by a 12-inch 
s t a i n l e s s  steel duct loca ted  on t h e  no r th  f l o o r  of t h e  ce l l .  A damper w a s  
i n s t a l l e d  t o  con t ro l  t h e  f l o w  of a i r  from t h e  c e l l .  T h e  c e l l  v e n t i l a t i o n  
w a s  no t  f i l t e r e d  i n - c e l l  due t o  the i n a c c e s s a b i l i t y  of t h e  duct work. 

So lu t ion  a d d i t i o n  l i nes  p e n e t r a t e  t h e  no r th  s i d e  of t h e  c e l l  and te rmina te  
on t h e  second l e v e l  of t h e  PPDL i n  Area 32. 

Process ing  -_History 

In  t h e  early days of t h e  FPDL, Cell 6 was used as an evaporator  ce l l  t o  
concen t r a t e  t h e  mixed f i s s i o n  products  f rom the purex feed product waste 
received from on- s i t e  i n s t a l l a t i o n s .  
as a s t o r a g e  and holding cell f o r  cesium-137 feed  material received from 
the BAPO. 

In t h e  l.atter y e a r s  the c e l l  was used 

The last cesium-137 feed  m a t e r i a l  was rece ived  from the TUP0 i n  t h e  sunmer 
of 197L and the  las t  ba tch  w a s  processed i n  March 1973. 

The r e s i d u a l  a c t i v i t y  i n  Cell 6 would be cesinni-137 wi th  t r a c e  amounts o€ 
strontium-90 which may have migrated from the s t ront ium s t o r a g e  ce1.1.s 
through t h e  p ipe  t rench .  

Decoritamina t i on ~ - _ . _ . -  

T h e  eesiua-137 process vessels and lines w e r e  rhoroughly f lu shed  with ZiNO3 
s o l u t i o n  and water i n  t h e  f a l l  of 1973. Analysis  of t h e  last  f l u s h  SOPU- 
tism ind ica t ed  i n i l l i e u r i e  q u a n t i t i e s  o f  beta/g&ma a c t i v i t y  p e r  1 ~ 0 - - g a l l o n  
bati-21. A l l .  C e l l  6 valves  were found t o  be func t ioning .  The Cell 6 sample 
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ORNL-PHOTO 43976 

Fig.  A . 6 .  I n t e r i o r  v i e w  of C e l l  6. 
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lines were decontaminated in the resultant cleanout. The Cell 6 blocks 
have not been removed to determine direct radiation readings. It is 
assumed the cell background is approximately 100 rad/hr with hot spots on 
some lines >lo00 rad/hr. 

Proposed Decontamination 

1. 

2. 

3 .  

4 .  

5. 

6 .  

7. 

8. 

9. 

10. 

11. 

12. 

13 - 

Remove the top blocks and decontaminate the blocks for storage 
outside the FPDL. 

Install plastic containment and raise the south bottom block to a 
position to allow high pressure spraying of the walls, piping, and 
tank . 
Repeat step 2 on the north bottom block. 

When the radiation level at the top of the cell reaches 1 rad/hr, 
remove the bottom south block and decontaminate for storage. 

Install an armor plate shield with a plastic shielded working 
area in the Cell 6 opening. This shield reduces exposure to 
personnel and holds the cell under negative pressure to reduce 
the leakage of contamination from the cell area. 

Continue spraying the cell walls, tanks, and piping, usir,g 
gravity flow sprays of nitric acid, Turco, oxalic acid, and 
water. 

Repeat steps 4 ,  5, and 6 ,  removing the north bottom block. 

High-pressure spray the cell area and move all material from the 
Cell 6 floor to the trough on the south side of the cell. Remove 
all debris from the trough with long tongs. Force residual 
material to Cell 5 using the high-pressure spray. 

Survey the cell and submit a radiation map to supervision to 
determine additional decontamination steps. 

Shield hot pipe with lead and reduce the general background to 
<500 mrad/hr. 

Seal all service lines and pull all fuses on all electrical ser- 
vices to Cell 5. 

All hot sections of piping will be removed by remote cutting 
techniques to wooden boxes, sealed, and transported to the ORNL 
SWSA. 

After the hot sections of piping have been removed, the remaining 
piping can be cut by hand and removed from the cell. 
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14. The E-16 v e s s e l  and condenser w i l l  be  removed, s ea l ed  i n  wooden 
boxes, and t r anspor t ed  t o  t h e  ORNL SWSA. 

The C e l l  6 inst rument  panelboard w i l l  be  removed, s ea l ed  i n  ply- 
wood boxes, and t ranspor ted  t o  t h e  ORNL SWSA. 

15. 

16 .  Operators  w i l l  decontaminate t h e  ba re  c e l l  t o  <1 r ad /h r  gene ra l  
reading and <30,000 dis/min s m e a r  l e v e l .  

1 7 .  A l l  s e r v i c e  l i n e s  w i l l  be  capped on the  i n s i d e  of t h e  ce l l .  
off-gas  f o r  t h e  C e l l  6 vessel w i l l  be  capped a t  t h e  off-gas  
header.  

The 

18.  The remote service va lves  i n  t h e  FPDL service tunne l  w i l l  be  
removed under s e r v i c e  tunnel  decomiss ion ing .  

Manpower Requirements 

Heal th  Physics  - 1 Man Month 

Operat ions Div is ion  Cra f t  Support 

Rigger,  
Operator 

Man Months Man Months Man Months Man Months Man Months 
f o r  Decon. f o r  Observing 

E l e c t r i c i a n s ,  
Carpenters ,  

Others 
Man Months 

Pipef i t t e r  Welder Operator Operator 

7 2 4 1 1 2 

T o t a l  volume of s o l i d  waste t o  SWSA - 500 cu. f t .  

Estimated decontamination s o l u t i o n  
volume requi red  - l i q u i d  waste 

Estimated r a d i a t i o n  exposure: 

Chemical Operators 
Heal th  Physics  
C r a f t s  

5000 ga l lons  

10.0 r e m  
0.5 r e m  

10.0 r e m  
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CELL NUMBER 7 

('GJBS 2 a 7) 

C e l l  Descr ip t ion  

C e l l  7 (Fig.  A . 7 >  i s  a s t a i n l e s s  s t e e l - l i n e d  process  c e l l  7 . 5  f t  wide, 
12.5 f t  long ,  and 1 2  f t  deep. The c e l l  is sh ie lded  on t h e  no r th  s i d e  by 
3 f t  of s tandard  concrete .  Additional. s h i e l d i n g  on t h e  no r th  s i d e  i s  pro- 
vided by s o l i d  b a r y t e s  concre te  blocks on t h e  no r th  s i d e  of t h e  s e r v i c e  
tunnel .  The c e l l  i s  separa ted  f r o m  C e l l  11 on the  south  s i d e  by 2 f t  of 
s tandard  concre te .  Dividers  on the  east and wesc s i d e s  o f  C e l l  7 ,  con- 
t a i n i n g  1 f t  of s tandard  concre te ,  s e p a r a t e  C e l l  7 from Cells 6 and 8 .  A 
1-ft s l o t ,  12  f t  deep, on t h e  south  s i d e  of t h e  d i v i d e r s  a l lows t h e  passage  
of piping and services Lo t h e  o t h e r  process  cel ls  and t o  t h e  Tank Farm. 
There are fou r  ce l l  blocks 2 - f t  t h i c k  which supply 4 f t  of s tandard  concre te  
s h i e l d i n g  f o r  t h e  top of t h e  ce l l .  

The c e l l  con ta ins  two 304L s t a i n l e s s  s teel  tanks wi th  a c a p a c i t y  of 500 
ga l lons  per  tank. A l l  v e s s e l s  are connected by welded s ta inless  s teel  
p ip ing  t o  samplers,  services, off-gas ,  ins t rumenta t ion ,  and t r a n s f e r  l i n e s  
w i t h i n  Cell 7 and t o  o t h e r  ce l l s  i n  t h e  f a c i l i t y .  The c e l l  v e n t i l a t i o n  f o r  
C e l l  7 i s  suppl ied  by a 12-inch duc t  i n  t h e  no r th  f l o o r  of t h e  c e l l .  A 
damper w a s  i n s t a l l e d  ts c o n t r o l  the  f l o w  of a i r  from t h e  c e l l .  The c e l l  
v e n t i l a t i o n  w a s  not f i l t e r e d  in-cel l  due t o  the  i n a c c e s s a b i l i t y  o€ t he  duc t  
work. 

So lu t ion  a d d i t i o n  lines p e n e t r a t e  t h e  no r th  s i d e  of  t h e  c e l l  and te rmina te  
on t h e  second l e v e l  of t h e  FPDL i n  Area 32. 

Process ing  Hi s t a ry  

C e l l  7 w a s  used for t h e  f i r s t  c r y s t a l l i z a t i o n  i n  the  scavenge c r y s t a l l i z a -  
t i o n  of cesium-137 received from t h e  HAPO. The c-esium alum beds w e r e  
accumulated through a process  of c o - c r y s t a l l i z a t i o n  wi th  ammonium alum. 
The ammonium alum beds w e r e  then t r a n s f e r r e d  t o  concen t r a t e  c r y s t a l l i z e r s  
i n  C e l l  8. 

The l a s t  cesium-137 feed  material w a s  received from t h e  HAP0 i n  t h e  summer 
of 1971 and t h e  last batch  w a s  processed i n  March of 1973. 

The r e s i d u a l  a c t i v i t y  i n  C e l l  7 would be cesium-137 wi th  trace amounts of 
strontium-90 which may have migrated from t h e  s t ront ium s t o r a g e  c e l l s  
through t h e  p ipe  t rench.  

Decontamination 

Thc cesium-137 process  vessels and l i n e s  w e r e  thoroughly  f lushed  wi th  HN03 
s o l u t i o n  and w a t e r  i n  t he  f a l l  of 1-97?. Analysis  of t h e  l as t  f l u s h  solu-  
t i o n  ind ica t ed  m i l l i c u r i e  q u a n t i t i e s  of beta/gamma a c t i v i t y  p e r  150-gallon 
ba tch .  The fol lowing va lves  w e r e  Found inope ra t ive :  
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ORNL-PHOTO 43982 

Fig. A . 7 .  Interior view of Cell 7. 
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C-27 + S-324 Valve HX-10521 w i l l  no t  c l o s e  

C-17 -f S-122 Valve HX-1079 w i l l  no t  open 

C-27 + C-17 Valve HX-1073 w i l l  no t  c l o s e  

C-17 + S-324 Valve Hx-10714 w i l l  no t  ope ra t e  

C-17  -f C-27 Jet HX-J-70-7 p a r t i a l l y  c losed  

The C e l l  7 sample l i n e s  w e r e  decontaminated i n  t h e  above mentioned c leanout .  
The c e l l  blocks have no t  been removed t o  determine d i r e c t  r a d i a t i o n  
readings .  
on some l i n e s  >lo00 rad /hr .  
due t o  t h e  i n a b i l i t y  t o  f l u s h  t h e  l i n e s  because of s tuck  va lves .  

It is  assumed t h e  c e l l  background i s  10-20 r ad /h r  wi th  h o t  s p o t s  
Some Mason-Neilan va lves  w i l l  read >lo00 r ad /h r  

Proposed Decontamination 

1. 

2. 

3 .  

4 .  

5. 

6. 

7. 

8. 

9. 

10.  

High-pressure spray t h e  i n s i d e  of t h e  ce l l  through t h e  C-17 and 
C-27 s o l i d s  a d d i t i o n  ho le s  through t h e  top  c e l l  blocks.  

Remove t h e  top  b locks  and decontaminate t h e  blocks f o r  s t o r a g e  
o u t s i d e  t h e  FPDL. 

I n s t a l l  p l a s t i c  containment and raise t h e  south  bottom block t o  a 
p o s i t i o n  t o  a l low high-pressure spraying  of t h e  w a l l s ,  p ip ing ,  
and tanks  . 
Repeat s t e p  3 on t h e  no r th  bottom block.  

When t h e  r a d i a t i o n  level a t  t h e  top of t h e  c e l l  reaches 1 r a d / h r ,  
remove t h e  bottom south  b lock  and decontaminate f o r  s to rage .  

I n s t a l l  an  armor p l a t e  s h i e l d  wi th  a p l a s t i c  sh i e lded  working 
area i n  t h e  C e l l  7 opening. This  s h i e l d  reduces exposure t o  
personnel  and ho lds  t h e  c e l l  under nega t ive  p re s su re  t o  reduce 
t h e  leakage of contaminat ion from t h e  c e l l  area. 

Continue spraying  t h e  c e l l  w a l l s ,  t anks ,  and p ip ing ,  us ing  
g r a v i t y  flow sp rays  of n i t r i c  a c i d ,  Turco, o x a l i c  a c i d ,  and 
w a t e r .  

Repeats s t e p s  5, 6 ,  and 7 ,  removing t h e  n o r t h  block. 

High-pressure spray  t h e  c e l l  area and move a l l  material from t h e  
C e l l  7 f l o o r  t o  t h e  trough on t h e  south  s i d e  of t h e  ce l l .  Remove 
a l l  d e b r i s  from t h e  trough wi th  long tongs.  Force r e s i d u a l  
mater ia l  t o  C e l l  6 us ing  t h e  high-pressure spray .  

Survey c e l l  and submit a r a d i a t i o n  map t o  supe rv i s ion  t o  de te r -  
mine a d d i t i o n a l  decontamination s t e p s .  
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11. Shie ld  hot  p ipe  wi th  lead  and reduce gene ra l  background t o  
<500 mrad/hr. 

12. Sea l  a l l  s e r v i c e  l i n e s  and p u l l  a l l  f u s e s  on a l l  e l e c t r i c a l  
s e r v i c e  t o  C e l l  7. 

13. A l l  h o t  s e c t i o n s  of p ip ing  w i l l  be  .removed by remote c u t t i n g  
techniques t o  wooden boxes, s e a l e d ,  and t r anspor t ed  t o  t h e  ORNL 
SWSA. 

14 .  Af te r  t h e  h o t  s e c t i o n s  of p ip ing  have been removed, t h e  remaining 
p ip ing  can be cu t  by hand and removed from t h e  ce l l .  

15. Vessels w i l l  be removed, s ea l ed  i n  wooden boxes, and t r anspor t ed  
t o  t h e  ORNL SWSA. 

16.  The Cel l  7 inst rument  panelboard w i l l  be  removed, s ea l ed  i n  ply- 
wood boxes, and t ranspor ted  t o  t h e  ORNL SWSA. 

17. Operators  w i l l  decontaminate t h e  b a r e  c e l l  t o  <1 r ad /h r  gene ra l  
reading and <30,000 dis/min smear l e v e l .  

18. A l l  s e r v i c e  l i n e s  w i l l  be  capped on t h e  i n s i d e  of t h e  ce l l .  The 
off-gas  f o r  t h e  C e l l  7 v e s s e l s  w i l l  be  capped a t  t h e  off-gas  
header.  

1 9 .  The remote s e r v i c e  va lves  i n  t h e  FPDL s e r v i c e  tunnel  w i l l  be  
removed under s e r v i c e  tunnel  decommissioning. 

Manpower Requirements 

Health Physics  - 1 Man Month 

Operator 
Man Months 

f o r  Observing 

Operations Div is ion  C r a f t  Support 

Operator 
Man Months 
f o r  Decon. 

Pipef i t ter 
Man Months 

Welder 
Man Months 

Rigger,  
Operator 
Man Months 

E l e c t r i c i a n s ,  
Carpenters ,  

0 t h e r  s 
Man Months 

7 2 4 1 2 3 

Tota l  volume of s o l i d  waste t o  SWSA - 900 cu. f t .  

Estimated decontamination s o l u t i o n  
volume requi red  - l i q u i d  waste 

Estimated r a d i a t i o n  exposure: 

5000 ga l lons  

Chemical Operators  
Heal th  Physics  
C r a f t s  

10.0 r e m  
0.5 rem 

10.0 r e m  
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CELL NUMBER 8 

(WBS 2.8) 

C e l l  Descr iEt ion  ---. ~ 

C e l l  8 (Fig. 11.8) i s  a s t a i n l e s s  s t e e l - l i n e d  process  c e l l  7.5 f t  w ide ,  
1 2 . 5  f t  long ,  a d  1 2  f t  deep. The  c e l l  i s  sh ie lded  on t h e  no r th  s i d e  by 
'3 f t  of s tandard  concrete .  Addi t iona l  s h i e l d i n g  on the nor th  s i d e  i s  pro- 
vided by s o l i d  ba ry te s  concre te  blocks on t h e  nor th  s i d e  of the service 
tunnel .  The c e l l  i s  separa ted  from c e l l  l O W  on t h e  south  s i d e  by 2 E t  of 
s tandard  concrete .  Dividers on the east  and w e s t  s ides  of C e l  L 8 ,  con- 
t a i n i n g  1 ft of s tandard  concre te ,  s e p a r a t e  Cel l  8 from Cells 7 and 9 .  A 
1-f t  s l o t ,  1 2  fc deep, on t h e  south  s i d e  of t h e  d i v i d e r s  allows the  passage 
o f  p ip ing  and s e r v i c e s  t u  t he  other process  c e l l s  and t o  the Tank Farm. 
There are four  ceLl  blocks 2 - f t  t h i c k  which supply 4 ft of s tandard  con0 
crew s h i e l d i n g  f o r  t h e  top of t h e  ce l l .  

The c e l l  con ta ins  t h r e e  304L stainless steel tanks .  7'wo tanks have a 
capac i ty  of 125 ga l lons  each and one tank has a capac i ty  of 25 ga l lons .  
A l l  tanks are connected by welded s t a i n l e s s  steel  p ip ing  t o  samplers ,  
s e r v i c e s ,  o f f -gas ,  ins t rumenta t ion ,  and t r a n s f e r  l i n e s  w i t h i n  Cel l  8 ,  and 
t o  o t h e r  cel ls  i n  t he  f a c i l i t y .  The c e l l  v e n t i l a t i o n  for C e l l  8 i s  
supp l i ed  by a 1.2-inch duct  i n  the nor th  f l o o r  of the c e l l .  A damper was 
i n s t a l l e d  t o  c o n t r o l  t h e  flow of a i r  from the  ce l l .  'P'he cell v e n t i l a t i o n  
was not  f i l t e r e d  i n - c e l l  due t o  the i n a c c e s s a b i l i t y  of t h e  duct work. 

Solu t ion  a d d i t i o n  l i n e s  p e n e t r a t e  t he  nor th  s i d e  of t h e  c e l l  and te rmina te  
on the second l e v e l  oE t h e  FPDL i n  Area 32. 

ProcessiJlg Histug I 

C e l l  8 w a s  used f o r  the  concent ra te  c rys ta l . l i za t ior l  and rhe  conversion to  
cesium t e t r a o x y l a t e  i n  the  cesium-137 co -c rys t a l l i zac ion  process  of 
cc~sium-137 received from the I-LAPO. 

1'11~: l a s t  cesium-137 feed material w a s  received f rom t h e  HAP0 i n  [:he 
si.im.er of 1 9 7 1  and t h e  last ba tch  w a s  processcd i n  March O €  1973. 

'C'rir? r e s i d u a l  a c t i v i t y  i n  C e l l  8 w o u l d  be  cesium-337 with  t r a c e  amounts of 
strontium-90 which may have migrated from t h e  s t ron t ium s t o r a g e  ce.1.l~ 
t t irc~ugh the p i p e  t rench  e 

D e  c on t cgnina t ion  

rhi cesiun-137 prrxess v e s s e l s  and l i n e s  were thoroughly Flushed w ich BWQ? 
s o l u t i o n  and w a t e r  i n  the f a l l  of 1973. Analysis o f  che  l a s t  f 3 u s h  so lu -  
t j o n  i nd ica t ed  m i l l i c u r i e  q u a n t i t i e s  af beca/gamma a c t i v i t y  p ~ r  3_5f.?-gahlon 
ba tch .  The fa l lowing  j c t  system is inopera t ive :  

R-18 - >  C-48 o r  S-324 E<-.Tl23-8 does iiot Eunctiotz 
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ORNL-PHOTO 58639 

4 

6 ' =%..---'' 

Fig. A . 8 .  Inter ior  view of Cell 8. 
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The Cell 8 sample lines were decontaminated in the above mentioned clean- 
out. 
have been taken. 
lines reading >lo0 rad/hr. 

The cell blocks were removed in 1982 and direct radiation readings 
The cell background is 10-20 rad/hr with hot spots on some 

Proposed Decontamination 

1. Remove the top block and decontaminate the blocks for storage 
outside the FPDL. 

2. Install plastic containment and raise the south bottom block to a 
position to allow high-pressure spraying of the walls, piping, 
and tanks . 

3. Repeat Step 2 on the north bottom block. 

4 .  When the radiation level at the top of the cell reaches 1 rad/hr, 
remove the south bottom block and decontaminate for storage. 

5. Install an armor plate shield with a plastic shielded working 
area in the Cell 8 opening. This shield reduces exposure to 
personnel and holds the cell under negative pressure to reduce 
the leakage of contamination from the cell area. 

6. Continue spraying the cell walls, tanks, and piping, using 
gravity flow sprays of nitric acid, Turco, oxalic acid, and 
water. 

7. Repeat Steps 4 ,  5, and 6, removing the north bottom block. 

8. High-pressure spray the cell area and move all material from the 
Cell 8 floor to the trough on the south side of the cell. Remove 
all debris from the trough using long tongs. Force residual 
material to Cell 7 using the high pressure spray. 

9. Survey the cell and submit a radiation map to supervision to 
determine additional decontamination steps. 

10. Shield hot pipe, etc., with lead and reduce general background to 
~ 5 0 0  mrad/hr. 

11. Seal all service lines and pull all fuses on all electrical 
service to Cell 8. 

12. All hot sections of piping will be removed by remote cutting 
techniques to wooden boxes, sealed, and transported to the ORNL 
SWSA. 

13. After the hot sections of piping have been removed, the remaining 
piping can be cut by hand and removed from the cell. 

14. Vessels will be removed, sealed in wooden boxes, and transported 
to the ORNL SWSA. 
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15. C e l l  8 instrument  panelboard w i l l  be  removed, s ea l ed  i n  wooden 
boxes, and t ranspor ted  t o  t h e  ORNL SWSA. 

16. Operators  w i l l  decontaminate t h e  ba re  ce l l  t o  <1 rad /h r  gene ra l  
reading and <30,000 dis/min smear l e v e l .  

1 7 .  A l l  s e r v i c e  Lines w i l l  be  capped on t h e  i n s i d e  of t h e  c e l l .  The 
off-gas  l i n e s  f o r  t he  C e l l  8 vessels w i l l  be  capped a t  t h e  o f f -  
gas  header.  

18. The remote s e r v i c e  va lves  i n  t h e  FPDL service tunne l  w i l l  be  
removed under service tunnel  decommissioning. 

Manpower Requirements 

Health Physics  - 1 Man Month 

Operations Div is ion  Cra f t  Support 

Operator Operator Rigger,  
E l e c t r i c i a n s ,  

Others  
Man Months Man Months P i p e f i t t e r  Welder Operator Carpenters ,  

Man Months Man Months f o r  Decon. f o r  Observing 
Man Months Man Months 

2 2 4 1 2 3 

T o t a l  volume of s o l i d  waste t o  t h e  SWSA - 500 cu. f t .  

Estimated decontamination s o l u t i o n  
volume requi red  - l i q u i d  waste 5000 ga l lons  

Estimated r a d i a t i o n  exposure: 

Chemical Operators  
Heal th  Physics  
C r a f t s  

2.0 rem 
0.5 r e m  

10.0 r e m  
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C e l l  Desc r ip t ion  

C e l l  13 (Fig. A . 9 )  i s  a stainless s t e e l - l i n e d  manipulator  c e l l  7 f t  wide 
(E-W) , 8 f t  long (N-S) , and 11 f t  deep. 
and 5 on t h e  no r th  s i d e  by 2 E t  of s tandard  concre te .  It  is  sh ie lded  on 
t h e  east and w e s t  s i d e s  by 2 f t  of s tandard  concre te .  It i s  sh ie lded  on 
t h e  south  s i d e ,  which i s  the  manipulator  ope ra t ing  galle 'cy,  by  3 f t  of 
ba ry te s  concrete .  
which covers  t h e  top  of t h e  ce l l .  
6 f t ,  1 , 5  inch.  Beneath t h e  top block i s  an ang le  i r o n  frame of t h e  same 
dimens:ions as t h e  top block. 
conc re t e  b lock  which was disposed of approximately 10 y e a r s  ago. There is  
an  a i r l o c k ,  1 5  inch  i n  diameter ,  on t h e  east s i d e  of the ce l l  which al lows 
access t o  C e l l  12.  There is  a n  a i r l o c k  approximately 1 2  f t  wide by 13 f t  
high i n  t h e  southwest corner  of the c e l l  wh5c.h al lows access  t o  Cell 14E.  
There is  a f l o o r  d r a i n  i n  t h e  rear c e n t e r  of t h e  c e l l  which d r a i n s  t o  tank 
S-523. C e l l  v e n t i l a t i o n  i s  furn ished  t o  t h e  ce l l  through a duct  i n  t h e  
northwest  corner  oE t h e  c e l l  which con ta ins  two 8 inch  HEPA f i l t e r s .  

Process ing  His tory  

Tn t h e  l a te  1950's and e a r l y  1960's C e l l  13 w a s  used as a p u r i f i c a t i o n  cel l .  
f o r  t h e  cesium-137 process. A t  t h a t  t i m e  t h e  c e l l  was 15-f t  deep and con- 
t a i n e d  a glassware se tup  f o r  t h e  cesium-137 recovery.  I n  1965 t h e  c e l l  w a s  
r e fu rb i shed  and t h e  bottom 4 f t  of t h e  c e l l  w a s  f i l l e d  wi th  concre te  and a 
s t a i n l e s s  steel pan w a s  i n s t a l l e d .  The c e l l  w a s  s t i l l  used f o r  t h e  re- 
covery of t h e  cesium-137 t e t r a o x y l a t e  which was c r y s t a l l i z e d  i n  C e l l  8 and 
t r a n s f e r r e d  t o  tank P-513 ( i n  C e l l  13) and f i l t e r e d  through a porous s t a i n -  
less steel f i l t e r .  Af t e r  completion of t h e  cesium-137 processing i n  1974 
t h e  c e l l  w a s  aga in  decontaminated and tank  P-513 w a s  removed and s e n t  t o  
t h e  SWSA f o r  b u r i a l .  I t  w a s  a t  t h i s  time a l s o  that t h e  bottom block w a s  
bur ied .  I n  t h e  decontamination process  i n  1974 c racks  w e r e  discovered i n  
t h e  pan weld w i t 1 1  read ings  t o  750 
readings ,  t h e  l i g h t i n g  system i n  C e l l  13 w a s  no t  r e fu rb i shed  a t  t h i s  time. 
Temporary l i g h t i n g  was i n s t a l l e d  through plug ho le s  i n  t h e  f a c e  of t h e  
c e l l .  S ince  1975 t h e  c e l l  has been used f o r  t h e  p u r i f i c a t i o n  of cesium-137 
c h l o r i d e  from WESF cans rece ived  from Richland, Washington, The cell  i s  
also used f o r  p re s s ing  cesium-137 c h l o r i d e  p e l l e t s  and capsule  loading .  

T h e  ce l l  is  sh ie lded  from Cells 4 

There i s  one b lock  of s tandard  conc re t e ,  2-f t  t h i c k ,  
The top  block i s  7 f t ,  7 . 5  inch  by 

This  frame rep laces  t h e  bottlorn 2- f t  t h i c k  

r a d / h r .  Because of this and the high 

Decontamination 

Decontamination w a s  performed on t h e  off-gas l i n e  which runs  through t h e  
c e l l  i n  1974.  N o  f u r t h e r  decontamination has been done s i n c e  t h e  cel l  w a s  
c losed i n  1975. 
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Proposed Decontamination 

1. 

2. 

3 .  

4 .  

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

Decontaminate and remove all equipment from the cell through the 
airlocks. Decontamination will be accomplished by high-pressure 
spray and chemical washing. Equipment to be saved will be trans- 
ferred to Cell 11. Equipment to be thrown away will be trans- 
ferred to Cell 14 for transfer to the SWSA for burial. 

Seal off both airlocks with lead bags or lead blocks. 

Decontaminate the cell by high-pressure spraying, chemical washes, 
and wiping. Since there is no plug hole in the top block through 
which radiation probes can be inserted, decontamination should 
continue until the walls and pan are smearing <50 mrad/hr. 

Install a plastic containment over Cell 13. 

Slowly raise the top block, washing the sides of the block as it 
is removed. Move the block to approximately 1 inch above the bay 
floor. Move the block in different directions to allow for a 
radiation survey. Clean the cell from the top using high-pressure 
spray, chemical washes (Turco, oxalic acid, and HNO3), and wiping 
as necessary to remove the top block and the angle iron frame 
from the cell. 

Install an armor plate shield over the top of the cell. This 
shield reduces exposure to personnel and holds the cell under 
negative pressure to reduce the leakage of contamination from 
the cell. 

Continue cleaning the cell from the top and with manipulators 
until wipes or smears are reading <1 mrad/hr. 

Probe the pan to determine the area of high radiation around the 
cracks in the pan welds at the rear of the cell. 

Using manipulators and a skill saw with a carborundum blade, cut 
out the pan area of high radiation. 

Chip out any concrete under the pan to reduce the radiation 
reading to <1 rad/hr. 

Cut out the off-gas line at the east and west walls and cap weld. 
Remove the off-gas line to a plywood box and ship to the SWSA for 
burial. 

Remove any waste from the cell to plywood boxes and ship to the 
SWSA for disposal. 

Final decontamination will be to <30,000 dis/min smears and 
1 rad/hr background. 



92 

Manpower Requirements 

Heal th  Physics  - 1Man Month 

Operations Div is ion  C r a f t  Support 
E l e c t r i c i a n s ,  

Others 

Opera t o r  Opera t o r  Rigger,  
Man Months Man Months Opera t o r  
f o r  Decon. f o r  Observing 

Pipef i t t e r  Welder Carpenters ,  
Man Months Man Months 

Man Months Man Months 

10 2 0.5 0.5 0.5 0.5 

T o t a l  volume of s o l i d  waste t o  SWSA - 50 cu. f t .  

Estimated decontamination s o l u t i o n  
volume requi red  - l i q u i d  waste 7500 ga l lons  

Estimated r a d i a t i o n  exposure: 

Chemical Operators  
Heal th  Physics  
C r a f t s  

10.0 r e m  
0.5  r e m  
2.0 r e m  
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CELL NUMBER 14 

(WBS 1 . 2 )  

C e l l  Descr ip t iLq  

C e l l  1 4  (Fig.  A .10)  i s  a s t a i n l e s s  s t e e l - l i n e d  c e l l  comprising of 3 sec- 
t i o n s  - C e l l  14E, C e l l  14M, and C e l l  I4W. The o v e r a l l  l eng th  of the c r 1 l  
i s  19.5 f t .  Each  c e l l  is  6.5 fft wide and 8 f t  long.  C e l l s  1 4 E  and 1 4 M  are 
1 2  f t  deep, and C e l l  14W i s  15 f t  deep. 
by  a 3-inch t h i c k  armor p l a t e  w a l l .  
sou theas t  corner  of t h e  c e l l  which i s  approximately 1 2  i nch  by 1 3  inch.  
'13ie1-e i s  an a i r l o c k  t o  C e l l  14M i n  t h e  southwest corner  of t h e  c e l l  which 
is  approximately 20 inch  h igh  by 36 inch  wide. 
t o  C e l l  14E by a duc t  i n  the n o r t h e a s t  corner  which con ta ins  f o u r  &inch by 
&inch HEPA f i l t e r s .  T h e r e  is one tank i n  t h e  ce l l ,  P-114, wh-fch has  a 
capac i ty  of approximately 45 g a l l o n s .  I n  t h e  rear c e n t e r  of t h e  c e l l  is a 
water-cooled s t o r a g e  w e l l  w h i c h  is  36.25 inch  long by 8.125 inch  wide by 
33 inch  deep. T h e  manipulator  ce l l  off-gas l i n e  runs through t h e  back of 
t h e  ce l l ,  T h i s  is  a 4-inch s t a i n l e s s  steel l i n e  aud i s  covered wi th  2 inch  
of lead .  There are o the r  l i nes  which go t o  t h e  process  cel ls .  C e l l  l 4 E  is  
sh ie lded  from C e l l s  3 and 4 on t h e  n o r t h  s i d e  by 2 f t  of normal concre te .  
T t  i s  sh i e lded  from C e l l  13 on t h e  east s i d e  by 2 f t  of normal concre te .  
I t  is sh ie lded  from C e l l  14M on the  w e s t  s i d e  by 3 inch  of armor p l a t e ,  and 
on t h e  sou th  s i d e ,  which is  t h e  manipulatlor ope ra t ing  g a l l e r y ,  by  3 F t  of 
b a r y t e s  concrete .  There is  one 3- f t  t h i c k  normal concre te  b lock  on the top  
o E  t h e  c e l l  which measures 9 f t ,  9.5 inch  by 3 ft, 7 .5  inch. There i s  a 
10 f t  OD plug i n  t h e  south end of t h e  block. Atop t h e  c e l l  on the east  
s i c k  of t h e  c e l l  i n  t h e  bay area i s  an instrument  c u b i c l e  t o  handle  t h e  
in s t rumen ta t ion  and s e r v i c e s  t o  t h e  ce l l .  Cells 14M and 14W art.. not 
separa ted  by a wall. C e l l  1455 is a deep c e l l  and t h e  c e l l  v e n t i l a t i o n  f o r  
t h i s  area is loca ted  i n  t h e  northwest  corner of the  cell and con ta ins  Four 
8-inch by &inch HEPA f i l t e r s .  There i s  a f l o o r  d r a i n  i n  C e l l  14W which 
d r a i n s  t o  tank S-523. There is an a i r l o c k  t o  Cell. 15 i n  t h e  southwest 
corner  o f  t h e  c e l l  which is approximately 1 2  inch  by 1% inch.  There i s  a 
large t r a n s f e r  door i n  t h e  lower w e s t  w a l l  of C e l l  J 4 W  which opens into 
C c i  I 15. This  door  i s  approximately 36 inch  by 48 inch  and i s  r a i s e d  by 
use of  t h e  26-ton c rane  i n  t h e  bay area. There i s  one block of 3-€t t h i c k  
sttaiidanrd conc re t e  on top  of t h e  c e l l .  I n  t h e  center of t h i s  block is  a 
1.0-inch OD p l u g .  There is a General Mills remote opera ted  nanipula tor  -in 
t h e  c e l l  which has  been i n o p e r a t i v e  s ince  t h e  e a r l y  1 9 6 0 ' ~ ~  On t h e  south  
s i d e  of Cell. 141J i s  a lead sh ie lded  b a r r i c a d e  conta in ing  3 t u r r e t  type  
s t o r a g e  wells w h i c h  were used t o  store strontium-90 powder cans i n  t h e  
late 10509s and P9BO's. 
w e l  ls * 

C e l l  14E is  separa ted  f r m  C e l l  14W 
There i s  an a i r l o c k  t o  C e l l  13 i n  t h e  

A l l  v e n t i l a t i o n  is furn ished  

There are no powder cans r-emaining in the s t o r a g e  

Cell 14H i s  simi1.m td  1 4 E  except  f a r  t h e  P-l.l.4 tank. There is a "di$ter- 
cooled s t o r a g e  w e l l  i n  t h e  rear c e n t e r  o f  t h e  c e l l  o f  the same s i . z e  21s t h e  
s t o r a g e  we.l.l i n  C e l l  14E .  T h e  off-gas l i n e  covered w i t h  l ead  continues 
i .nto C e l l  14M and te rmina tes  here .  'There is  one  block of 3 4 6 .  t h i c k  s tnn-  
dard ccmxsete on t o p  of t h e  c e l l  and i n  the  c e n t e r  of t h i s  b.I.oc& :i.s a 
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10 inch  OD plug.  
1 4 M  and 14W are separa ted  from C e l l s  2 and 3 on t h e  n o r t h  s i d e  by 2 f t  of 
s tandard  concre te ,  and on t h e  east s i d e  by t h e  3 inch  armor p l a t e  w a l l .  
They are sepa ra t ed  from C e l l  15  on t h e  w e s t  s i d e  by 3 f t  of s tandard  con- 
c r e t e  and t h e  l a r g e  l e a d - f i l l e d  door. The south  w a l l  i s  3 f t  of b a r y t e s  
conc re t e  which s e p a r a t e s  t h e  cells from t h e  manipulator  ope ra t ing  g a l l e r y  
There are t h r e e  viewing windows i n  C e l l  1 4 ,  one each f o r  C e l l  1 4 E ,  1 4 M ,  
and 14W. 
manipulator  i n  C e l l  14E is  out  of u se ,  h igh ly  contaminated, and w i l l  have 
t o  be  disassembled and pushed i n t o  t h e  ce l l  during decommissioning. 

This  b lock  i s  9 f t ,  9.5 inch  by 3 f t ,  7.5 inch .  Cel ls  

There are two manipulators  a t  each viewing window. The l e f t  

Process ing  His tory  

C e l l  1 4 ,  Cells 14E, 14M, and 14W, has  been used f o r  powder s t o r a g e ,  powder 
handl ing,  source  p e l l e t i z i n g ,  and source  loading s i n c e  processing began i n  
t h e  l a t e  1950's.  Tank P-114 i n  C e l l  14E w a s  f r equen t ly  used t o  r ece ive  t h e  
cesium-137 t e t r a o x y l a t e  from C e l l  8 and subsequent ly  f i l t e r e d  through a 
porous s t a i n l e s s  steel  f i l t e r .  Since processing w a s  completed i n  1974 t h e  
tank  and l i n e s  were decontaminated and have no t  been used s i n c e .  Routine 
c e l l  ope ra t ions  have cont inued,  such as powder handl ing and source  loading.  
Residual  contaminat ion wi th in  C e l l  14 would be strontium-90 and cesium-137. 

Decontamination 

Other than  decontamination of t h e  process  l i n e s  and off-gas  Line i n  1974, 
t h e r e  have been no r ecen t  decontamination a c t i v i t i e s  i n  C e l l  1 4 .  

Proposed Decontamination 

1. 

2. 

3. 

4. 

5. 

Using s a b r e  s a w s ,  hammer and c h i s e l ,  e tc . ,  c u t  and remove any 
covering over p ipes ,  instrument  l i n e s ,  o r  any o t h e r  equipment 
which can be  c u t  up remotely.  Can up t h e  w a s t e  i n  l a r d  cans and 
remove via t h e  Drum Waste Carrier i n  C e l l  15. 

P res su re  spray  t h e  c e l l  wi th  the  high-pressure spray  us ing  t h e  
manipulators .  
towards t h e  manipulator  sleeves. Some boots  are o f f  and some 
boots  have been taped t o  the  manipulators  because t h e  boot  
adap te r s  have rus t ed  and f a l l e n  o f f  t h e  c e l l  w a l l s .  

Extreme care should be taken no t  t o  p re s su re  spray 

Through t h e  t h r e e  plug ho le s  i n  t h e  b locks ,  wash t h e  c e l l  wi th  
chemicals (Turco, o x a l i c  a c i d ,  and HNO3) .  Close s u r v e i l l a n c e  
should be maintained i n  t h e  manipulator  area around t h e  mani- 
p u l a t o r s  f o r  any leakage from t h e  ce l l .  

Repeat s t e p s  2 and 3 s i x  t i m e s .  

Through t h e  plug ho le s  i n  the  b locks ,  survey t h e  c e l l  w i th  t h e  
5 - f t  c u t i e  p i e  probe. I f  t h e  c e l l  probes <25 r a d / h r ,  remove t h e  
5- f t  probe and i n s e r t  an  i n - c e l l  probe wi th  a 50-f t  l i n e .  Probe 
t h e  c e l l  and i d e n t i f y  ho t  spo t s .  While probing t h e  c e l l  r o t a t e  
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6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

1 7 .  

18. 

19.  

20. 

21. 

22 * 

t h e  t u r r e t  s t o r a g e  w e l l s  and check each hole .  
s t o r a g e  w e l l s  i n  1 4 E  and 1 4 M .  
25 r a d / h r ,  check w i t h  supe rv i s ion  f o r  f u r t h e r  chemical decon- 
taminat ion and p res su re  spraying.  

Check both 
I f  t h e  c e l l  probes more than  

Continue working on t h e  ho t  s p o t s  remotely.  It may be necessary 
t o  u s e  l ead  sh ie ld ing  t o  lower t h e  readings  s u f f i c i e n t l y  t o  
remove t h e  top blocks.  

When the  reading through t h e  plug ho le  is  <1 r a d / h r ,  b u i l d  a 
p l a s t i c  containment t o  cover t h e  C e l l  1 4  area. 

P u l l  t he  C e l l  14E block and i n s t a l l  t h e  armor p l a t e  s h i e l d  over 
t h e  hole .  Clean t h e  block and s t o r e .  

By use of e l e c t r i c  s a w s ,  hydrau l i c  j a w s ,  and o t h e r  mechanical 
means, c u t  loose  and remove tank P-114, t h e  off-gas l i n e ,  and 
service and t r a n s f e r  l i n e s .  

Box the  w a s t e  i n  9 above and s h i p  t o  t h e  SWSA f o r  b u r i a l .  

R e i n s t a l l  t he  block i n  14E. 

Remove t h e  block i n  1 4 M  and i n s t a l l  t h e  armor p l a t e  s h i e l d  over t h e  
hole .  

A s  i n  9 above, c u t  and remove a l l  p ip ing .  

Box t h e  w a s t e  and s h i p  t o  t h e  SWSA f o r  b u r i a l .  

R e i n s t a l l  t he  block i n  14M. 

Remove t h e  block i n  14W and i n s t a l l  t h e  armor p l a t e  s h i e l d  over 
t he  hole .  

Remove the  General M i l l s  manipulator.  Box up and send t o  t h e  
SWSA f o r  b u r i a l .  

The t u r r e t  s t o r a g e  w e l l  w i l l  e i t h e r  be removed o r  s ea l ed  over .  

F i n a l  decontamination of t he  b a r e  c e l l  w i l l  be  <1 r ad /h r  probe 
and <30,000 dis lmin  smear l e v e l .  

A l l  s e r v i c e  l i n e s  w i l l  be capped on t h e  i n s i d e  of t h e  c e l l .  

The off-gas l i n e  w i l l  be capped and welded a t  t h e  ce l l  w a l l s .  

The instrument  c u b i c l e  a top  t h e  east s i d e  of C e l l  14E w a s  no t  
included i n  t h i s  procedure s i n c e  i t  w i l l  most l i k e l y  be  removed 
i n  t h e  near  f u t u r e  t o  f a c i l i t a t e  the bay area cleanup. 
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Manpower Requir eolgj= 
Health. Phys ics  -..-1 - 1.5 Man l4snths 

Operat ions Diy-i-sjigc.- I.I__.- C r a f t  Support ll_..____l_. 

E l e c t r i c i a n s ,  
Carpenters  

Others 
Pipef itter 'tJel.der 
Man Months Man Months Man Nonttls Man Months Man Months 

for Decad. f o r  Observing s__Il.. Man Ffonttis 

-- 
Rigger,  
Operator 

opera t o  r 0 p er ator 

-cI-.II_.Ic --- ___I-.. ~ .... ____ 
12 3 2 0.5 0 . 5 1 

T o t a l  vo lme of solid waste to SWSA - 150 cu. ft. 

Estimated decontamination s o l u t i o n  
volume required - l i q u i d  w a s t e  15,000 gallons 

Estimated r a d i a t i o n  exposure : 

Chemical Operators 
Health Physics 
Crafts 

8.0 rein 
1..0 r e m  
4.0 r e m  
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CELL NUMBER IS 
(WBS 1.3)  

C e l l  Desc r ip t ion  

C e l l  15 (Fig.  A.11)  is a s t a i n l e s s  s t e e l - l i n e d  c e l l  l oca t ed  i n  the  south- 
west corner  of t h e  c e l l  bank. T h e  c e l l  i s  16 f t  deep by 10 f t  wide and 
9 E t  long.  It is separa ted  from C e l l  1 on t h e  no r th  s i d e  by 2-f t  of 
s tandard  conc re t e  and on t h e  w e s t  s i d e  by 2-f t  of s tandard  concre te  from 
t h e  f i r s t  level w e s t .  The south  w a l l ,  which i s  t h e  manipulator  ope ra t ing  
g a l l e r y  s i d e ,  is  2 - f t  of s tandard  concre te .  The east: w a l l ,  which s e p a r a t e s  
C e l l  15  from C e l l  1 4 W ,  i s  of 3 - f t  thick s tandard  conc re t e  and the l a r g e  
l e a d - f i l l e d  door which opens i n t o  the C e l l  14W deep w e l l  ( s ee  C e l l  Number 
1 4 ) .  The top  block i s  2 f t  of s tandard  concre te  and measures 7 f t ,  7.5 
i nch  by 7 f t ,  7 .5  inch.  There i s  a large o f f s e t  plug i n  t h e  middle of t h i s  
block which is  4 f t ,  3.5 inch  by 3 F t ,  11.5 inch  i n  diameter .  In  t h e  middle 
of t h e  l a r g e  plug is  a smaller p lug  which measures 10 inch  i n  diameter .  
Drainage from the c e l l  i s  by a t rough on t h e  n o r t h  s i d e  of t h e  f l o o r  and 
d r a i n s  t o  tank 5-523. There is  a viewing window i n  the  east  s i d e  of t h e  
sou th  w a l l .  There are. two manipulators  which s e r v i c e  t h i s  window. I n  t h e  
southwest corner  of t h e  cell is  a walk-in door which opens t o  t h e  mani- 
p u l a t o r  ope ra t ing  g a l l e r y .  I n  t h e  sou theas t  corner  OS t h e  c e l l  i s  an air- 
l ock  approximately 3 2  inch  by 12 inch  which al lows passage t o  C e l l  14W. 
I n  t h e  northwest corner  of t h e  f l o o r  i s  an  opening approximately 24 inch  
by 24 inch  which al lows passage t o  t h e  p ipe  tunnel .  This  opening i s  pre- 
s e n t l y  covered wi th  a concre te  p lug  and l ead  sh ie ld ing .  An e x t r a  row of 
s o l i d  conc re t e  bLock has  been added t o  t h e  s h i e l d i n g  i n  f r o n t  of t h e  c e l l  
and a 4-inch t h i c k  lend  g l a s s  window has been added t o  t h e  viewing window 
t o  reduce background r a d i a t i o n .  

Processing His tory  

C e l l  15  has  been used as a l o a d i n  and loadout  ce l l .  The c e l l  is empty 
except  f o r  a f e w  t r a n s f e r  l i n e s  which were used t o  hook up f o r  unloading 
s o l u t i o n s  t o  t h e  process  c e l l s .  Residual  a c t i v i t y  i n  C e l l  15 would be 
cesium-137, strontium-90, and promethium-147. 

Decontamination 

C e l l  15 has been dec.ontaminared several times i n  t h e  p a s t  f o r  walk-in 
e n t r y  b u t  no decontamination has been done i n  t h e  p a s t  few years  except  
f o r  r o u t i n e  decontamination t o  keep t h e  contamination Levels accep tab le  
f o r  l o a d i n  and loadout  opera t ions .  

Proposed Decontamination 

1. Wash t h e  w a l l s  and f l o o r  using the high-pressure spray .  

2. Spray the  c e l l  from t h e  top plug ho le  wi th  h o t  chemical s o l u t i o n s  
(Turco, followed by o x a l i c  a c i d ,  w a t e r  r i n s e ,  then  WNO3 s o l u t i o n  
and w a t e r  r i n s e ) .  
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ORNL-PHOTO 85187 

F i g .  A.ll. I n t e r i o r  v i e w  of Cell 15. 
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3 .  Any debris in the cell will have to be picked up with long tongs 
and removed from the cell. 

4 .  Continue with 1 and 2 above until the reading at the plug hole is 
50 mrad/hr. 

5. Install a plastic containment over Cell 15 and Cells 14W and 14M. 

6 .  Remove the top block and plugs and store outside the containment. 

7. Remove and cap all unnecessary piping. 

8. Clean the cell walls and floor to 10 mrad/hr probe and 41000 
dis/min smear. 

Manpower Requirements 

Health Physics - 1 Man Month 
Operations Division Craft Support 

Electricians, 
Operator Pipef itter Welder Carpenters, Operator 

Man Months Man Month? Man Months Man Months Others for Decon. for Observing 
Man Months 

4 1 0.5 0.5 0.5 

Total volume of solid waste to the SWSA - 15 cu. ft. 

Estimated decontamination solution 
volume required - liquid waste 

Estimated radiation exposure: 

Chemical Operators 
Health Physics 
Crafts 

3000 gallons 

2.0 rem 
0.3 rem 
0.5 rem 
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CELL NUMBER 18 

(WBS 1.4) 

C e l l  Desc r ip t ion  

C e l l  1-8 (Fig.  A.12), which is a sampling and a n a l y t i c a l  cell-, i s  loca ted  
011 t h e  second level no r th  over t h e  s e r v i c e  tunnel  and j u s c  n o r t h  of C e l l  5. 
The cell. is  6 f t  wide, 6.5 f t  long ,  and 10.5 f t  deep. The c e l l  i s  enc1osed 
by 1.5 f t  of s tandard  concre te .  There is  a sampling b l i s t e r  on t h e  east  
s i d e  of the c e l l  f o r  removing samples t o  t ransfer  c a r r i e r s .  T h e  sample 
b l i s t e r  i s  enclosed by 4 inches  of l e a d  sh ie ld ing .  Entrance t o  t h e  ee l1  
i s  through a n  armor p l a t e  door on t h e  w e s t  s ide of t h e  c e l l .  The c e l l  is 
l i n e d  w i t h  s t a i n l e s s  s tee l  and has  a lead  g l a s s  viewing window on t h e  no r th  
s i d e  of t h e  c e l l ,  There are two manipulators  on the no r th  side of t h e  cell 
which  are f i t t e d  wi th  CRL Model 8 manipulators .  Cel l  v e n t i l a t i o n  i s  
suppl ied  by a n  8-inch duc t  i n  t h e  southwest corner  o t  the cel l .  There i s  
an  opening i n  t h e  sou theas t  corner  of t he  c e l l  which allows passage of 
s a m p l e  l i n e s  t o  t h e  process  c e l l s  through Cell 5. 

'IJ roces  s i n g  H i s  t o r y  

C e l l  18 w a s  used as a sampling and a n a l y t i c a l  ce l l  fo r  t h e  cesi.~im-137, 
strontiurrr-90, and o the r  f i s s i o n  product  process  cel ls .  The l a s t  processing 
and sampling was completed i n  June 1974. 

Decontaniha t ion 

C e l l  18 was decontaminated along wi th  t h e  c leanout  of t he  cesium-.137 arid 
strontium-90 process  cel ls  i n  1973 and 1974. All l i n e s  were f lushed  w i t h  
n i t r i c  a c i d  s o l u t i o n ,  Turco, o x a l i c  a c i d ,  and water. Severa l  cims of 
s o l i d  waste were removed from t h e  c e l l ,  b u t  t h e r e  i s  s t i l l  ~iiuch s o l i d  
w a t j t e  on t h e  f l o o r  of t h e  c e l l .  Residual  contamination i n  t h e  c e l l  would 
be cesiuni-137, strontium-90, wi th  t r a c e  amounts of cerium-144 and o the r  
f i s s i o n  products .  
t o  100 r ad /h r  wi th  p o s s i b l e  s p o t s  to 1000 r ad /h r .  

Readings wi th in  t h e  c e l l  are most: l i k e l y  fron 10 r a d l h r  

Prop o s ed D %con t amina t io 11 

1. Using  electric power t o o l s ,  s a w  out  t h e  pan and p ip ing  which can 
be  reached by using manipulators .  

%. Decontaminate pan and p ip ing  p i eces  t o  .rl r ad /h r  and remove 
from cel l .  

3 .  Inser t :  p re s su re  
spray  t h e  c e l l .  

4 .  I n s t a l l .  p l a s t i c  
s i d e  t h e  cell. 

spray  through t h e  east b l i s t e r  and high-pressure 

containment over t h e  walkin door on  the w e s t  
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5. Standing o u t s i d e  t h e  open door ,  high-pressure spray t h e  i n s i d e  of 
t h e  ce l l  and retrieve a l l  d e b r i s  w i th  long tongs and p l a c e  i n  one 
g a l l o n  cans f o r  d i s p o s a l  t o  C e l l  15 i f  >1 rad /h r .  

6. Cut away pan from c e l l  door en t rance .  

7. Survey c e l l  and submit r a d i a t i o n  map t o  supe rv i s ion  t o  determine 
a d d i t i o n a l  decontamination s t e p s .  

8 .  Shie ld  h o t  p ipe  wi th  l e a d  t o  reduce background t o  <500 mrad/hr. 

9. Cut ou t  a l l  p ip ing  and b a r e  t h e  c e l l  of a l l  framework. 

10. A l l  p ip ing  and framework w i l l  be  removed from t h e  ce l l ,  s ea l ed  i n  
plywood boxes,  and t r anspor t ed  t o  t h e  ORNL SWSA f o r  d i sposa l .  

11. Remove a l l  bantam valves on top  of t h e  c e l l  and a l l  l i n e s  l ead ing  
i n t o  t h e  ce l l .  These w i l l  be  sea l ed  i n  plywood boxes and t rans-  
por ted  t o  t h e  ORNL SWSA f o r  d i sposa l .  

12. A l l  s e r v i c e  l i n e s  and p e n e t r a t i o n s  w i l l  be  capped and welded on 
t h e  i n s i d e  of t h e  cel l .  

13. Operators  w i l l  decontaminate t h e  ce l l  t o  <1 rad /h r  r a d i a t i o n  and 
<30,000 dis/min smear level. 

Manpower Requirements 

Heal th  Phys ics  - 1 Man Month 

Operat ions Div is ion  

Opera t o r  Operator 
Man Months Man Months 
f o r  Decon. f o r  Observing 

4 1 

C r a f t  Support 
E l e c t r i c i a n s ,  

Rigger , Carpenters  , 
Opera t o r  

P i p e f i t t e r  Welder 
Man Months Man Months Others  

Man Months Man Months 

2 0.5 1 1 

T o t a l  volume of s o l i d  waste t o  t h e  SWSA - 100 cu. f t .  

Estimated decontamination s o l u t i o n  
volume requ i r ed  - l i q u i d  waste 

Estimated r a d i a t i o n  exposure: 

1000 g a l l o n s  

Chemical Operators  
Heal th  Physics  
C r a f t s  

5.0 rem 
0.5 rem 
5.0 rem 
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CELL NUMBER 21 

(WBS 3 . 1 )  

Cell Desc r ip t ion  I.._- __ 

C e l l  2 1  (Fig. A.13) i s  an underground c e l l  i n  the FPDL tank farm loca ted  a t  
the northwest corner  of the bui ld ing .  The c e l l  i s  12 E t  wide, 25 f t  long,  
and 10 f t  deep. The cel l  is  covered by 9 blocks of s tandard  concre te  which 
are 4 E t  t h i ck .  The walls on t h e  w e s t  and east s i d e  are 2 f t  of s tandard  
conc re t e  and on the south s i d e  a 3 f t  t h i c k  w a l l  of s tandard  concre te .  The 
n o r t h  w a l l  is  1 ft t h i c k  of s tandard  concre te .  The f l o o r  of t h e  c e l l  i s  
concrete .  A sump is loca ted  i n  t h e  sou theas t  corner  of t h e  cell f o r  removing 
in leakage  t o  t h e  cel l .  

The ce l l  con ta ins  s i x  3042, s t a i n l e s s  steel tanks .  Four tanks have a capa- 
c i t y  of 27.5 gallons and two tanks have a capac i ty  O F  520 g a l l o n s .  A l l  
t anks  are connected by s t a i n l e s s  steel  p ip ing  t o  samplers ,  s e r v i c e s ,  o f f -  
gas ,  ins t rumenta t ion ,  and t r a c e r s  f o r  l i n e s  w i t h i n  C e l l  2 1  and t o  o t h e r  
tanks  w i t h i n  t h e  bu i ld ing  process  cells .  

A n  instrument  c u b i c l e  is loca ted  above t h e  ce l l  on t h e  south  s i d e .  This  
c u b i c l e  con ta ins  t h e  relays and transmitters f o r  t h e  ins t rumenta t ion  i n  
Cel ls  2 1  and 22. 

Process ing  _- His to ry  

C e l l  2 1  was used f o r  t h e  s t o r a g e  of strontium-90 during t h e  1960 to e a r l y  
1970 per iod.  Any r e s i d u a l  a c t i v i t y  would be  strontium-90. 

--I- Decontamination 

The s i x  tanks i n  C e l l  21 were decontaminated along wi th  t h e  procl;-!ss c e l l  
t a m l s  i n  1974, There were two o r  t h r e e  problem valves encountered dur ing  
t t i ~  decontamination process  and these may present areas of high sadi.ation 
when t h e  ce l l s  are opened. Wowever, t h e  strontium-90 a c t i v i t y  should be 
e e s ~  l y  sh ie lded .  

I--.. P r o p s e d  Decontamination 

1. Remove t h e  middle block, c a r e f u l l y ,  and survey wi th  a f i s h  p o l e  
probe. If t h e  reading i s  g r e a t e r  than 2 rad/hr, con tac t  s u p e r -  
v i s i o n  before cont inuing.  
r e p l a c e  t h e  middle block and p u l l  the south  block.. Probe t h e  

ce l l .  R e i n s t a l l  t h e  b lock .  

I f  t h e  reading i s  less than  2 rad lhr ,  

cell i x t d  replace the block. P u l l  t h e  rmorth block. and probe  the 
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Fig. A . 1 3 .  In t e r io r  view of Cell 21. 
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2. 

3. 

4. 

5 .  

6 .  

7. 

8. 

9. 

10. 

11. 

12. 

13. 

1 4 .  

15. 

I f  a l l  readings  are less than  2 r a d / h r ,  f a b r i c a t e  a containment 
s h e l l  t o  cover t h e  n ine  c e l l  blocks and t h e  instrument  cub ic l e .  
The s h e l l  should be wide enough t o  cover approximately one-half 
of t h e  width of C e l l  22 blocks.  The s h e l l  should be  8 f t  h igh  
and t h e  top  b races  should run  no r th  and south.  There should be  
a 4 f t  opening on t h e  top  on t h e  w e s t  s i d e ,  2 f t  from t h e  w e s t  
edge. This  should b e  covered w i t h  a fold.able p l a s t i c  s h e e t  
which can b e  r o l l e d  back when tanks o r  equipment are t o  be 
removed from t h e  c e l l .  
east s ide .  

An eg res s  door should be loca ted  on t h e  

Remove t h e  t h r e e  south  blocks,  decontaminate and s t o r e .  

I n s t a l l  t h e  s h e l l  over  t h e  c e l l .  

P re s su re  spray t h e  c e l l  and sump pump t h e  w a s t e  t o  S223.  

Survey t h e  c e l l  and i d e n t i f y  and p l a c e  l ead  s h i e l d i n g  over  a l l  
areas g r e a t e r  than  10 r ad /h r .  

Cut and i s o l a t e  a l l  tanks and p ip ing  on t h e  south  s i d e  of t h e  
ce l l  f o r  removal. 

Remove and box a l l  equipment and s h i p  t o  t h e  SWSA f o r  d i s p o s a l .  

Remove the  t h r e e  middle blocks,  decontaminate and s t o r e .  It may be 
be  necessary  t o  remove t h e  s h e l l  temporar i ly  i n  o rde r  t o  remove 
t h e  blocks.  

Repeat s t e p s  5, 6,  7 ,  and 8 f o r  t h e  middle s e c t i o n  of t h e  c e l l .  

Remove t h e  t h r e e  no r th  blocks from t h e  c e l l .  

Repeat s t e p s  5, 6 ,  7 ,  and 8 f o r  t h e  no r th  s e c t i o n  of t h e  ce l l .  

When a l l  tanks and p ip ing  have been removed, plug and weld a l l  
open p ipes .  

P res su re  spray and c l ean  t h e  c e l l  w a l l s  and f l o o r  t o  less than 
1 rad /h r  probe and less than 30,000 dis /min smear. 

R e i n s t a l l  ce l l  blocks.  

Manpower Requirements 

Heal th  Physics  - 1 Man Month 

Operat ions Div is ion  Cra f t  Support 
E l e c t r i c i a n s ,  

Pipef i t t e r  Welder Rigger , Carpenters ,  
Operator Operator 

Man Months Man Months Man Months Man Months Operator Others f o r  Decon. f o r  Observing 
Man Months Man Months 

3 2 3 1 2 2 
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T o t a l  volume of s o l i d  waste t o  the SWSA - 1100 cu. f t .  

Estimated decontamination s o l u t i o n  
volume requ i r ed  - l i q u i d  waste 

Estimated r a d i a t i o n  exposure: 

Chemical Operators  
Heal th  Phys ics  
C r a f t s  

2000 g a l l o n s  

2.0 rem 
0.5 rem 
3 . 0  r e m  
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CELL NUMBER 22 

(WBS 3:2)  

Cell Description 

Cell 22 (Fig. A.14)  is a large underground cell located in the %PDL tank 
farm on the northwest s i d e  of the building. The cell is 12 ft wide, 25 ft 
long, and 10 ft deep. The cell is shielded on the west side from Cell 21 
and on the east side from Cell 23 by 2. Et of standard concrete. It is 
shielded on the south side r'rom Cell 25 by 3 ft of standard concrete. 
Shielding on the north side is approximately 1 ft of standard concrete. 
The cell is covered by nine plugs of standard concrete 4-ft thick. 

Cell 22 contains one 304L stainless steel tank which is 16 ft, l inch long 
and is 8 ft in diameter, It has a capacity of 6,000 gallons. T h e  tank sits 
on two saddles and is anchored to t h e  saddles by use of s t r aps  over the t o p  
OS the tank. Thc tank is connected by welded stainless steel piping to other 
tanks within the tank Earm system, to instrumentation, off-gas, and to other 
tanks in the process cells inside Building 3517. Instrumentation lines 
penetrate the top of the cell in the southwest corner and terminate in the 
instrument cubicle which covers a small section of the southwest corner of 
the cell. 
floor for removing inleakage to the cell. 

There is a sump and jet line in the southeast corner of the cell 

Processing History 

Tank S-122, the only tank in Cell 22,  was used for the storage of cesium-137 
for processing until 1974 ,  when all processing was completed at FPDL. 
Residual activity should be only cesium-137. 

Decontamination 

The tank and lines were decontaminated by chemical and water rinses after 
the completion o f  chemical processing in 1974.  

- Proposed Decontamination 

1. Remove the middle block, carefully, and survey with a f i s h  pole 
probe. If the reading is >2 rad/hr, contact supervision before 
continuing. High readings from the cell may indicate the need 
for additional chemical decontamination within the tank and lines 
before proceeding. 
mine the source of the high radiation. If the readings are as 
stated below, continue. 

A very close check should be made to deter- 

If the reading is <2 rad/hr, replace the middle block and pull 
the sou th  block. Probe the cell and replace the block.  Pull the 
north block and probe the cell. Reinstall the block. 
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2. 

3. 

4 .  

5. 

6 .  

7. 

8. 

9. 

10. 

11. 

12. 

13. 

1 4 .  

15. 

I f  a l l  readings  are <2 r a d / h r ,  f a b r i c a t e  a containment s h e l l  t o  
cover t h e  n ine  c e l l  blocks and t h e  instrument  cub ic l e .  The s h e l l  
should be  wide enough t o  cover approximately one-half of t h e  
width of C e l l  23 blocks.  The s h e l l  should be  8 f t  h igh  and t h e  
top braces  should run  n o r t h  and south.  
decommissioning can be  used f o r  C e l l  22. An eg res s  door should 
be  loca ted  on t h e  east s i d e .  

The s h e l l  from C e l l  21 

Remove t h e  n ine  blocks,  decontaminate,  and s t o r e .  

I n s t a l l  t h e  s h e l l  over t h e  cell .  

P res su re  spray t h e  c e l l  and sump j e t  t h e  w a s t e  t o  S223. 

Survey t h e  cel l  and i d e n t i f y  and p l a c e  l e a d  s h i e l d i n g  over  a l l  
areas >10 rad /hr .  Cut ou t  a l l  leaded h o t  s p o t s  and remove t o  
sh i e lded  boxes and t r a n s f e r  t o  t h e  SWSA f o r  d i sposa l .  

Cut and remove a l l  p ip ing;  box and s h i p  t o  t h e  SWSA f o r  d i sposa l .  

Remove t h e  tie-down s t r a p s  from t h e  tank.  

P res su re  spray and smear t h e  tank.  
t o  <25,000 dis /min smear. 
c e l l .  

Clean t h e  o u t s i d e  of t h e  tank 
Remove t h e  s h e l l  from t h e  top  of t h e  

At tach  chokers and l i f t  t h e  tank t o  t h e  top  of t h e  ce l l .  

Wrap t h e  tank i n  p l a s t i c  and t ape  a l l  seams and seal a l l  p ipe  
o u t l e t s .  

Move t h e  tank  t o  t h e  SWSA f o r  d i sposa l .  

T r i m  a l l  p ipe  ends close t o  t h e  w a l l ,  p lug and weld a l l  openings. 

P res su re  spray and c l ean  t h e  w a l l s  and f l o o r  t o  <1 rad /h r  probe 
and <30,000 dis /min smear. 

R e i n s t a l l  t h e  c e l l  block. 

Manpower Requirements 

Heal th  Phys ics  - 1 Man Month 

Operat ions Div is ion  C r a f t  Support 
E l e c t r i c i a n s ,  Opera t o r  Operator Rigger , 

P i p e f i t t e r  Welder Operator Carpenters ,  
Man Months Man Months Man Months Man Months Man Months Others  
f o r  Decon. f o r  Observing 

Man Months 

3 2 2 1 2 1 
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Total volume of solid waste to the SWSA - 1200 cu. ft. 
Estimated decontamination solution 
volume required - liquid waste 

Estimated radiation exposure: 

Chemical Operators 
Health Physics 
Crafts 

3000 gallons 

2.0 rem 
0.2 rem 
2.0 rem 
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SERVICE TUNNEL 

(WBS 4.1) 

C e l l  Desc r ip t ion  

The service tunnel  (Fig. A . 1 5 ) ,  l oca t ed  on t h e  no r th  s i d e  of t h e  process  
c e l l s ,  i s  a n  area 69 f t  long ,  4.5 f t  wide, and 12  ft high.  The n o r t h ,  east ,  
and w e s t  w a l l s  of t h e  service tunnel  c o n s i s t  of l - f t  t h i c k  s o l i d  b a r y t e s  
conc re t e  blocks.  The south  w a l l  is  3-ft t h i c k  concre te .  The s e r v i c e  
tunne l  con ta ins  numerous valves, r e l a y s ,  and p ip ing  which f u r n i s h  t h e  nec- 
e s sa ry  s e r v i c e s  t o  Cells 1 through 9. A l s o ,  i t  con ta ins  numerous l i n e s  
which go t o  t h e  panelboards which o p e r a t e  t h e s e  cells .  There i s  an  open 
s l o t  a long t h e  top of t h e  service tunnel  t o  a l low passage of t h e  l i n e s  t o  
t h e  panelboard.  

C e l l  v e n t i l a t i o n  t o  t h e  s e r v i c e  tunne l  is  furn ished  by two 12-inch duc t s ,  
one a t  t h e  east end and one a t  t h e  w e s t  end. These duc t s  are f i l t e r e d .  
Two doors  on t h e  no r th  w a l l  of t h e  s e r v i c e  tunnel  a l low e n t r y  in to  t h e  
s e r v i c e  tunnel .  

Two floor d r a i n s  18 ft from each end al low dra inage  t o  Tank S-523. 

Process ing  His tory  

The s e r v i c e  tunnel ,  which provides  t h e  services f o r  Cells 1 through 8, i s  
a medium-level r a d i a t i o n  zone wi th  background r a d i a t i o n  readings  of from 
50 mrad/hr t o  500 mradihr.  It has  been en tered  many times i n  che p a s t  f e ~  
y e a r s  t o  change ou t  diaphragms, make p ip ing  changes,  and t o  add equipment, 

Backup through some malfunct ioning va lves  i n  t h e  cel ls  has caused readings  
of from 5 r ad  t o  100 rad/hr in t he  C e l l  7 and 8 area and t h e  C e l l  4 and 5 
area. One area i n  the Cell 1 s e c t i o n  reads  from 10 rad/hr t o  25 r ad /h r .  
The service.  tunnel  has been decontaminated and cleaned out  several. t b e s  
aver t h e  p a s t  15 to  20 years, b u t  has remained i d l e  s i n c e  t h e  l as t  
strontium-90 process ing  i n  1974,  and the subsequent c leanout  and decaia- 
tami-nation of t h e  process  ce l l  l i n e s  and tanks.  Must: of t h e  south  w a l l .  of 
t h e  s e r v i c e  tunnel  has  been covered w i t h  2-in.-thick head b r i c k  f o r  addi- 
t i o i i ak  s h i e l d i n g  from t h e  s t ront lum-90 which was s t o r e d  i n  Cells 3 and 4 ,  
and t h e  h igh- leve l  cesium-137 processing c a r r i e d  on i n  Cells 7’ and 8. I n  
t h e  C e l l  3 and 4 area, t h e  lead b r i c k  have complicated t h e  contarnination 
problem by s o l u t i o n  leakage between the l e a d  b r i c k  and t h e  w a l l ,  making 
decontamination i n  t h e  p a s t  impossible  without  removing t h e  l ead  b r i c k  
sh i e ld ing .  This  is  the  cause of t h e  p re sen t  high reading i n  t h e  C e l l  3 
and 4 area. 

D e  C 0 n t  a m h a  t 

There has  been no decontamination i n  the  service tunnel  s i n c e  1973-1974.. 
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Proposed Decontamination 

1. 

2. 

3. 

4. 

5. 

6. 

7 .  

8. 

9. 

10. 

11. 

12. 

13. 

Build a plastic containment 6-ft wide and 12-ft long over the 
east door to the service tunnel. 

Seal off the openings in the top of the service tunnel which 
allow passage of air and instrument lines to the panelboard areas. 

Pressure spray the walls, piping, floor, and equipment. 

Remove all insulation from the steam and chilled water lines, cut 
all plastic and copper tubing into garbage can lengths, and can 
up the debris for removal to the SWSA. 

Remove all valves and relays and can up for removal to the SWSA. 

Pressure spray the service tunnel to control the spread of loose 
contamination. 

Remove all service lines by sawing the pipe into 6-ft lengths for 
removal to plywood boxes. 
to the SWSA. 

All boxes will be sealed and removed 

Remove all lead brick shielding from the south wall. 
will be canned, sealed, and transported to the SWSA. 

The brick 

In the areas of high radiation it will be necessary to use lead 
shielding to lower the reading to working background. 
removal of highly contaminated pieces it will be necessary to 
pressure spray and clean the area before continuing with piping 
removal. This will particularly hold true in the removal of the 
lead brick in the Cell 3 and 4 area where solution has leaked 
between the wall and the brick. 

After 

All hot sections of pipe, valves, and lead brick will be removed 
by remote cutting techniques and be boxed up in plywood boxes, 
sealed, and transported to the SWSA. 

All cell penetrations will be cleaned, sealed, and welded. 

All service lines to the service tunnel will be capped on the 
inside of the service tunnel. 

After all piping, valves, brick, etc., have been removed, the 
service tunnel will be cleaned by operators to <lo mrad/hr 
reading and <lo00 dis/min smear level. 
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Manpower Requirements 

Health Physics - 1 Man Month 
Operations Division Craft Support 

Electricians, Opera tor Opera tor Rigger, Carpenters, 
Pipef itter Welder Operator 

Man Months Man Months Man Months Man Months Man Months Others 
for Decon. for Observing Man Months 

8 2 5 2 4 2 

Total volume of solid waste t o  SWSA - 500 ft3 
Estimated decontamination solution 
volume required - liquid waste 1000 gallons 

Estimated radiation exposure: 

Chemical Operators 
Health Physics 
Crafts 

1.0 rem 
0.1 rem 
1.0 rem 
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OPERATIONS DIVISION - lffaDIOXSOTOPE DEPARTHENT 
FPDL OPERATING PROCEDURES (RD-P-0-2-6 1 

Procedure No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  
13 
1 4  
15 
16  
1 6A 
17  
18 
1 9  
20 
2 1  
22 
2 3  

2 4  
25 
26 
27 
28 
29 
30 
31 
32  
33 
3 4  
3 5  
36  
37 
38 
39 
40 
4 1  
42 
4 3  
44 
45  
46 

Revision Date . . . . _ - -~  C on t ent 
~ . I ~  

General Procedure 
Emergency and Evacuation Procedure 
Safety Regulations 
Zoning Procedures 
Radtoisotope Department Zoning Procedures 
Contaminated S o l i d  Waste Handl ing  Proecdure 
Of f-Gas Procedure - Operatton 
Off-Gas Procedure - Filter Change 
Cell. Ventilation -Operation 
Cell Ventilation - Filter Change Rouse 
C e l l  Ventilation - Filter Change Pit 
Cell Ventilation - Filter Change - By Pass 
Manipulator Cel1 . s  - Operaston Procedure 
ManPpulator Cells - Boot Change and Repair 
Mani.pu1ator Cell Decontamination 
Vacuum Hot Press Operation 
Addendum to Vacuum H o t  Press Operation 
Cesium-137 Purifkation Procedure 
Calorlmeter Operation 
Blender Operation 
Chemical Makeup 
Miscellaneous Decontamination 
Cell Decontamlnation - Process 
Cell 1 2  - Cell and Vacuum Hot Press (VHP) 
Decontamination Procedure 

Solid Waste Disposal 
Liquid Waste Disposal 
Drum Waste Carrier Procedure 
Manipulator Cell Aislock Operation 
Service Tunnel Entry 
Argon Truck Unloading Procedure 
Chilled Water Operation 
Helium Leak Test 
20-Ton Crane Operation 
High-Level Transfers 
Shutdown Procedure 
Observer Procedure 
Cell Danger Zonc Entry Procedure 
Cell 10 Storage Well Operation 
Dress Out Procedure 
Lift Truck Procedures and Operation 
Control of Toxic Chemicals (in use at FPDL) 
Iridium-192 Process Procedure 
Ceslum-137 Pollucite Processing 
EconoliTt Operation Procedure 
Manipulator Boot Change Procedure 
Strontium-90 Processing 
Vacuum Hot Press - f1ydmauli.c Ram Change Out 

4 / 161 81. 
3 / 7 / 7 8  
3 /7 /78  
3 /7 /78  
3 / 7 / 7 8  
12/11/79  
4/16/81 
3 /7 /78  
3 / 7 / 7 8  
3 / 7 / 7 8  
3 /7 /78  
3 /7 /78  
3 /7 /78  
3 / 7 / 7 8  
3 /7 /78  
7 /2 /81  
7 /10 /81  
8 /23 /79  
3 /7 /78  
3 /7 /78  
3 /7 /78  
3 / 7 / 7 8  
3 /7 /78  
3 /7 /78  

3 /7 /78  
3 /7 /78  
3 /7 /78  
3 / 7 / 7 8  
3 /7 /78  
9 /1 /80  
3 /7 /78  
3 / 7 / 7 8  
3 /7 /78  
3 /7 /78  
3 / 7 / 7 8  
3 /7 /78  
3 /7 /78  
3 /7 /78  
3 /7 /78  
3 / 7 / 7 8  
8/29/78 
2 /8 /80  
8 /18 /78  
3 /28/80  
1 /1 2 181 
3/3 /82  
9 /3 /82  
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