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The decontamination and disposit ion (D&D) of Building 028 ,  

Shield Tes t  I r radiat ion Reactor (STIR) faci l i t ies ,  a r e  complete.  

The co re  tank, the activated concrete  s t ruc tu re s  surrounding the 

c o r e  tanks,  the thermal  column, the r eac to r  shield, the t e s t  

vault ca r r i age ,  the water  cooling sys t ems ,  and the water  shield 

door w e r e  removed,  and the facil i ty exhaust sys t em was  par t ia l ly  

dismantled.  The facil i t ies were  decontaminated to levels  which 

w e r e  a s  low a s  pract icable ,  but in a l l  c a s e s  to levels  below the 

l imi t s  descr ibed a s  acceptable for  future  unres t r ic ted  use .  The 

m o r e  significant D&D activit ies a r e  summar ized ,  and special  

techniques a r e  noted. Resul ts  of the radiological  monitoring in 

support  of the D & D  operations and of the finai radiological  s u r -  

vey a r e  presented.  
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i ne Shield Testaand I r radiat ion Reactor (STIR) located a t  the A1 Santa Susana 

i ' i e i d  l abora tc r ies  was a l -  wt pool-type r eac to r ,  used p r imar i ly to  conduct basic 

shielding experiments. The reac tor  was  operated with a 50-kwt capability be- 

~wtd;l~::n 1961 and 19 4, and with a I-Mwt capability between 1964 and 1972, The 

"Hazards S t ~ r n ~ ~ a i - y  Report" and "Startup and Operation" r epo r t s  ( provide ad-  

ditional detail  of the facil i ty his tory.  The fuel  e lements  w e r e  removed and the 

er was  drained in June 1973. The STIR facil i t ies were  declared excess ,  

arid the di smaatlfng roc eeded a s  descr ibed in the "Decontamination and Dispo - 

sition (DlkD) of Fac i l i t i es  P r o g r a m  Plan ,  ' '  PP-704-990-002, The actual  d i sman-  

ternber 24, 975, and was completed March  26, 

ontaminateci and i r radiated components and s t ruc tu re s  associated with the r e a c  - 

t o r ,  water  cooling sys tem,  t he rma l  column, t e s t  ca r r i age ,  and facil i ty exhaust 

system w e r e  removed,  packaged, and shipped to Beatty,Nevada for  disposal by 

land buria l ,  Nonradioactive per iphera l  equipment such a s  the cooling tower, 

ield door ,  and f i lm  conveyor w e r e  removed a s  salvage. Floor  and wall open- 

ultfng f r o m  the D&D operations were  filled and covered with concrete  a s  

-required to r e s t o r e  the facil i ty to a safe condition. 

mantling activit ies w e r e  conducted with a min imum of exposure to 

pel. sonnel , in eeping with "a s  low a s  pract icable"  (ALAP) pr inciples .  Upon com-  

plc'i io n of the fac i l i ty  decontamination and disposition, a radiological  survey 

verified that the facil i ty had been decontaminated to levels a s  low a s  pract icable  

below the linrlit ) descr ibed a s  acceptable for  future  unres t r ic ted  use .  

C ON T ON LI FOR DECONTAMINATION AND 
D O F  B ING 028, STIR FACILITIES 

Total 

Beta-Gamma Emitters 0.1 rnrad/hr at 1 c m  
with 7 mg/crn2 ab- 
sorber  

Alpha Emitters 100 dprn/100 crn 
2 

Removable 

This  report summar izes  the m o r e  per t inent  decontamination and disposition 

t i e s ,  d i s cusses  special  techniques used,  and reviews ma jo r  problems and 

9 





The STIR facility, shown in  Figures , consisted es sentia 

reactor core  tank, control room, cooling system, tes t  vault, graphite thermal 

column, fission plate, test  carr iage,  and radiological shielding. The facility 

was deactivated in  973, a t  which time the fuel and fission plate were  removed 

and the reactor  control room was dismantled. 

A, COOLING SYSTEM 

The reactor was cooled by natural convection flow of the pool water,  There 

were two separate cooling systems for the pool water,  The 50 -kw auxiliary 

system consisted of a 5 -ton capacity water ref rigeration installation (Figure 5) 

and an airblast  heat exchanger. Fo r  operations above 50 kw, a -Mw cooling 

system was used (Figure 6) .  The 1 -Mw system consisted of a heat exchanger 

and a one-cell induced draft counterflow cooling tower. The water purification 

loop consisted of a particulate fil ter,  a mixed-bed demineralizer,  pumps, and 

control valves. 

B, REACTOR 

The reactor core  was located a t  the bottom of a 5-ft diameter by 20-ft 

deep water -filled aluminum tank (Figure 4). Although the fuel e 

been removed in  1973, the grid plate and support s tructure remained in  place. 

The tank s a t  in  a concrete well, with a 6-in, annu us of pea gravel  between the 

vessel  and the concrete, The lower end of the tank mated with the thermal 

column which led to the test  vault. A 7-in. lead shutdown shield filled with 

ead shot was located a t  the thermal column and tank interface. The center of 

the shield contained a 0 by 16 in. bismuth window. The therm column was a 

5 -ft by 5 -ft by 4-ft aluminum box, fille with 4-in, by 4 -in, by 

graphite logs. Figure 7 shows the thermal column a s  viewed f rom the test  

vault. The wall immediately surrounding the thermal column was constructed 

of dense magnetite concrete, 

6 .  TEST VAULT 

The tes t  vault contained a tes t  car r iage  (Figure 8),  upon which was mounted 

a concrete auxiliary shield also referred to as  the "donut." A f ission plate 



I-E 





I 
ONTROL 
OD 
RIVES 

CORECOOLANT 

COOLANT OUT1 

TOP VIEW 

STRUCTURE SECT'0N 

CAVITY LINER 

INSTRUMENT THIMBLES 

JET DIFFUSER 

SHUTDOWN SHIELD 

BISMUTH WINDOW 

THERMAL COLUMN 

REACTORCORE 
THERMlil. COLUMN INSTRUMENT 

Figure 4. Reactor Complex 

ef r i g  eration 



Figure  -Mw Cooling Tower 
ea t  Exchanger 

F igure  - . Therrnal Column Face  
Viewed F r o m  Tes t  Vault 



assembly, located i n  the pit directly below the thermal column a rea ,  provi 

a fission spectrum neutron flux source for shie ding and irradiation expe r i  - 
rnents. A movable, water -filled steel  tank (Figure rovided shielding a t  the 

overhead door of the test  vault. 

Figure 8, Test  Carriage 
With "Donut" Positioned 

Against Thermal 
C o lumn 

Figure 9, Movable Water-Fille Shield Door 



ismantling i ty  began on 5, a 

ocumentation 

dismantling activit ies was as  follows: 

1)  Faci l i t ies  Dismantling P an fo r  STIR, Bui 

) Building TO28 (STIR), Activity Re  

active Components and Mater ia  Concrete Structure,  

3 )  Dismantling of P e r i  nt f o r  STIR, Bui 

tailed Working P roc  

4)  Radiologica 

Building T 0 2 8 (STIR) , 
5)  Detailed Working Procedure  f o r  

Shield Tes t  Irradiation Reactor ding Gonc r et e 
S t ruc tures ,  N704-DWP- 990-006 

6)  Building TO28 (STIR) Activity Re of Activated 

Concrete, N704-ACR-900-002 

7 )  Detailed Working Procedure  f o r  Remo an 
As s ociat ed Materials F r o m  Building T 0- 

The documents w e r e  reviewed and a roved by Quality 

ing Groups, Health, Safety, and Ra iation Services  

Office, and the Isotopes Committee of the  A1 Nuclear S Review Panel. 

The work was performed by the A1 Remote Techno 

personnel t ra ined t o  handle radioactive 

and safety support. Industrial Engineering coor  

contractors '  work  and arranged fo r  aintenance ass i s tance  

connections. The demo ition contractors '  

of the activated concrete ,  and bac 

salvage c ont r ac  emoved periphera 

was  continuous . radioactive w 

active Mater ial  



TABLE 2 

RADIOLOGICAL SURVEY OF BUILDING 0 2 8  FACILITIES BEFORE DISMANTLING 

Fac i l i ty  

F loo r  A r e a s  

Reac tor  Control  Room 
Office A r e a  
Change Room 
Labora tory  

Six F u e l  S torage  Cel ls  

Reac tor  Coolant i n  P u m p  P i t  

Leg of Cooling Tower  

Cooling Sys t em P ipe  

T e s t  C a r r i a g e  

Tank-Concre te  Enc losure  Annulus 

C o r e  Tank Walls 

Manipulator 

Reac to r  Grid P l a t e  

Bismuth Window 

Sample  Type 

2 
S m e a r  (100 c m  ) 

2 
S m e a r  (100 c m  ) 

Water  

Fi l ings  

Fil ing s 

Fil ing s 

P e a  Grave l  
(top sur face)  

Pa in t  

2 
S m e a r  (100 c m  ) 

Survey Meter  
( Jo rdan  with Remote 

Detec tor )  
Survey Meter  
(Juno) 

Maximum Specific Radiation 

<5 d p m  a, 50 d p m P - Y  

<20 d p m  a, 60 d p m  P-y 

4.2 x 1 0 - ~ ~ C i / c c  

No activity detected 

No activity detected 

25.0 Ci  / g m p  

24.1 p C i / g m P  



The existing personnel change room in Building 028 was  reactivated and r e -  

supplied, An HSRS work station was established in the office a r e a ,  and equipped 

with radiation detection instrumentation. P e r  sonnel dosimeter s , portable rad i -  

ation survey instruments ,  resp i ra tory  protective devices,  a i rborne  particulate 

radioactivity sample r s ,  and protective clothing were  provided. A radiological 

survey of the facil i ty was conducted before work was begun. The survey resu l t s  

(Table 2)  show that the radiation sources were  essentially confined to the r e a c -  

to r  vesse l  internals  and surrounding ma te r i a l s ,  thermal  column, and t e s t  

car r iage .  

Before beginning the dismantling, a l l  personnel who were  to be associated 

with the work were  fully briefed by the unit manager on the scope of the work, 

the radiation hazards  expected, and the precautions necessa ry  to safely accom- 

plish the dismantling tasks.  A familiarization review of the etailed Working 

Procedures ,  and the requirements for  keeping the personnel radiation exposure 

levels a s  low a s  practicable,  a s  defined in Reference 3 ,  w e r e  also presented to 

the operating personnel by the unit manager .  

A contract  was  issued to a salvage contractor  for  the removal  of the periph- 

e r a l  nonradioactive equipment and mater ia l s  which included the coo ling tower,  

heat exchanger, water  shield door,  portions of the tes t  ca r r i age  and associated 

piping . 

B. PROCEDURES 

The Detailed Working Procedures  described the dismantling steps and de- 

lineated the activity sequence. When changes to the procedure w e r e  necessary ,  

they were  noted on the work copy of the procedure,  and were  instituted af ter  r e -  

view and approval. Separate procedures  were  prepared  for removal of t 

equipment, the reac tor  sys tems,  and the activated concrete.  

A major  activity in the STIR facility decontamination and disposition was the 

radiological monitoring and surveying of the total operation. Smear  surveys,  

portable instrument surveys,  a i r  sampling, an ioanalyses of wa te r ,  soi 

and concrete w e r e  conducted, 



a t e r  -Cooling Tower  
and Heat  Exchanger Dismantling 



ing system a imary  (reactor  side 

-Mw reactor  a ter  cooling systems were dis d, The secondary 

-Mw system was removed by the s a  e contractor. The 

radioactive , a r e  disposed of as  

efrigeration water cooler was found to contain low levels of radioactivity 

i n  the water t rap  ed inside the unit. The unit was removed f rom the facility 

and transferred to storage for ossible reuse. 

The water demineralizer and f i l ters  were cut out, packaged a s  radioactive 

waste, and sent  to the RMDF for s ment to off-site burial. The nonradioactive 

-Mw water cooling tower and the changer and associated piping 

were dismantled and removed f rom the site by the s a  vage contractor. Fig- 

show stages of dismantling. 

Reactor Vessel 

The concrete shield blocks over the top of the reactor opening shown in  

2 were removed. These b ocks were nonradioactive and were  se t  

aside for  eventual burial in the reactor cavity. 

Samples of the aluminum core tank walls were  taken using a drill  to produce 

metal shavings. Analysis of these samples revealed that the upper portion (11 f t )  

was not radioactive and that the radioactivity in the lower portion resulted mainly 

f rom neutron activation of the paint on the inside surface. Figure 13 shows the 

arrangement of the core tank internals: the grid plate a t  the right, six storage 

thimbles - three on each side, and coolant piping. The flexible duct a t  the right 

provided f resh  a i r  and a i r  movement for personnel working in the tank. 

The ins t r u m e n t a ~ o n  thimbles, grid p o r t  s t ructure 

e r e  removed f rom the tank. These c o q o n e n t s  a s  radioactive 

sent to the RMDF for  shi ment to off-si 

sent to the RMDF for  

and the concrete 

acuurning and 

ctivity in  the 



2 .  Shield Blocks and Upper Reactor Opening 



Figure 14. Saw Holes in  Shield for  Lead Shot Removal 

Figure 15. 
Pea Gravel Removal 

From Annulus 
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pea gravel in the annulus for the f i r s t  0 ft below the tank top was limited to 

natural radioactivity: 2 pCi/gm. The gravel below 0 ft  was determined to 

be neutron activated and was handled a s  radioactive waste. Radiation levels of 

5 mrad /hr  were  measured at the surface of the drums of activated gravel. 

To minimize the technician's working time inside the core tank, where 

n was highest, and to facilitate the r e  vessel  cutting opera- 

lasma torch cutting fixture, Fig 

assembled to cut the u per  nonactivated ortion of the core  tank 

a schematic showing the general arrangement and operation of the special 

ture. Figure I shows the plasma torch mounted on the radial a r m  inside 

the core  tank. Figure 8 shows the su  port and drive structure a t  the top of 

the tank, Figure 9 shows the plasma torch power supply. Once the torch 

was set  up,the /2 -in, thick a uminum tank wa 1 was cut in  approximately 

5 min for  each circurnferential cut. Three cuts were  made. The three 

vessel  sections shown in  Figure 20 were disposed of a s  nonradioactive scrap. 

The lower 9-ft radioactive portion of the tank was cut into two sections. 

The bottom section i s  shown in  Figure 2 resting on the top of the reactor 

enclosure where i t  was placed after hoisting f rom below. A longitudinal cut 

of the section was made to facilitate packaging. Figure 22 shows the sections 

in  the shipping box. The shutdown shield with the bismuth windows a t  the 

center was an integral part  of the lower section of the tank. The radiation 

level a t  the bismuth window was 600 mrad/hr .  In packaging the lower section 

of the tank for  shipment, special shielding was placed over the bismuth window. 

The thermal column - core  tank interface plate was sawed, removed, and 

ing box. The tan o r t  s tructure a t  the bottom of the 

e and the remaining pea gravel  were  removed. Figure 

s the reactor  enclosure after the tan t s t ructure and therma 

column interface plate were remove shows the thermal co 

t dismantling began with the rernova of the test  carr iage,  The test  

carr iage concrete " onut" was remove he carr iage  and stored i 

r ea r  of the vau t. The test  car r iage  (Figure 8) was disassemble and removed 



asma Torch Cutting Fixture 



9. Plasma Torch Power Supply and Gas Supply 

Figure 20-  STIR Reactor Vessel Sections Cut With P asrna T o l d 3  



. STIR-Longitudinal Cut of Reactor 
Vessel After  Removal From Pit  

STIR-Bottom. P o r t i o n  of R e a c t o r  Vesse 
m e n t  t o  Buria 

AI-ERDA- 

28 



Figure 23. STIR-Reactor Concrete Enclosure 
After Removal of Vessel,  Shield and 

Bis rnuth Window 



f r o m  the t e s t  vault. The salvage contractor cut up the noncontaminated por  - 

tions of the test  ca r r i age ,  and removed them f r o m  the site. A radiological s u r -  

vey of the t e s t  ca r r i age  sc rap  ma te r i a l  was  made pr ior  to re lease  f r o m  the site.  

The forward end of the ca r r i age  that supported the "donut" was  found to be neu- 

t ron  activated. This  section was  cut off, disassembled, and placed in boxes for  

shipmc"t tc~ the laid hi lr ia l  si te ,  The t e s t  car r iage  r a i l s  on the tes t  vault w e r e  

removed and disposed of a s  scrap .  

The fission plate pit  was  opened, radiologically surveyed, and found to be 

f r e e  of radioactivity. The r a i l s  and s t ructural  support hardware were  removed 

f r o m  the pit. The s teel  cover plates were  disposed of a s  radioactive waste .  

Plast ic  sheeting was spread over the floor a r e a ,  direct ly  in front of the 

thermal  column, in preparat ion fo r  disassembly of the thermal  column. The 

lead shielding was  removed f r o m  the thermal  column front face (F igure  7 ) .  The 

boral  sheet, which was  nonradioactive, was  then removed, expo sing the graphite 

logs.  Radiation levels associated with the graphite logs ranged f r o m  15 m r a d / h r  

a t  the ends exposed to the t e s t  vault  to 50 mrad /h r  a t  the ends neares t  to the 

reac tor .  The graphite logs were  removed, placed in shipping containers and 

sent to the RlVlDF fo r  subsequent shipment to Beatty, Nevada for burial. Six 

thousand pounds of graphite logs were  removed. The thermal  column liner (F ig -  

u r e  25) was  wiped down to remove loose contamination. The radiation level,  

af ter  wiping, at  the the rma l  column back wall was  500 m r a d / h r  in the center and 

200 m r a d / h r  a t  the edges. The plastic sheeting on the floor was  picked up and 

placed in the shipping boxes. The t e s t  vault a r e a  was then vacuumed. 

urvey of Tes t  Vault Before Activated Concrete Removal 

A radiation survey of the t e s t  vault a rea ,  including the thermal  column, 

reactor  enclosure floor and walls,  and the "donut" was performed pr ior  to r e -  

moval of the activated concrete.  The survey was  conducted using a Nuclear 

Chicago 2650 GM-type survey instrument with the beta shield open and readings 

en a t  waist  level, Radiation levels a r e  shown in Tables 3 through 7 .  F ig-  

u r e s  26 through 30 a r e  schematics which show the locations in the STIR facility 

a t  which the radiation measurements  were  taken. All readings a r e  total rad ia-  

tion readings including background radiation levels. 



Figure 25, Therrna umn Liner After Remova 



TABLE 3 

RADUTION SURVEY O F  TEST VAULT AREA 
(Relating to F igu re  26) 

Radiation 

/ 
FRONT O F  THERMAL COLUMN 

DOOR 

OVERHEAD DOOR 

1 16 

DONUT 

18 

Figu re  26, Radioactive Su rv  Locations in Tes t  Vau 



RADIATION SURVEY OF 

- 
Survey Locati  

(mrad /hr)  

0,10 

0.10 

0 .05 

0.05 

.05 

.0 

Note: Reading 1 - 8  taken 1 / 2  in. 
from surface. Reading 9 
taken inside donut 
opening. 
a 

Donut Survey Locations 
(Table 4) 



TABLE 5 

RADIATION SURVEY OF THERMAL COLUMN WALLS 
(Relating to Figure 2 8 )  

Location Location 
Radlat~on 

Level 
(mrad /hr )  

Location Level 
(mrad /hr )  

Note: Readings in 28a. and 2 8 c .  taken /2  in, f r o m  surface. Reading in 28b. 
taken a t  center.  

6. OPENING C. R IGHT  S IDE 

VIEW FROM TEST VAULT S IDE 

Figure 28 .  Reactor Thermal Column Survey Locations 
(Table 5 



T A B L E  6 

R E A C T O R  CAVITY F L O O R  RADIATION SURVEY 
(Relating to Figure 29) 

9, Reactor Cavi y Floor Survey Locations 



TABLE 

W E R  REACTOR CONCRETE WALL 

surface 

CONCRETE CORING HOLES 

. Lower Reac- 



of the concrete s t ruc tures  which were  neutron i r radiated durin 

reac tor  operat i  was  a p r ime  project requirement .  Because of the accessibi l i ty  

of the activated c re t e  in the shield and the reac tor  enclosure s t ruc ture ,  r e -  

moval of a l l  concrete  containing statist ically signific nt activity in e 

natural radioac ivity in the concrete was deemed practicable by the 

L A P  principles.  

Before the extent of the concrete removal could be defined, i t  was  necessary  

to determine the leve of natural background radioactivity in the concrete  s t ruc-  

tures .  Nine concrete core  samples ( 1  in. diameter  by 8 in. long) w e r e  collected 

concrete s t ruc tures  of the STIR facility for  use a s  natura 

vity s tandards,  The 8-in. long c o r e s  were  crushed and 

possible the col ection of aliquots for  radiometr ic  analysis.  Table 8 and the 

sample-identifying Figure  3 1 descr ibe the resu l t s  of this  analysis.  The mean 

concentration of the samples  and the observed standard deviation of the data w e r e  

calculated, to make sible an overal l  standard for the natural  radioactivity in 

the concrete,  sequent concrete samples  were  considered f r e e  of statist ically 

significant activity, in excess  of natural radioactivity, if they contained no radio - 
activity in exees s of three  t imes the standard deviation of the mean  background 

radioactivity evel, a s  established in the following listing. 

16.8 pCi/g 

.4 pCi/g 

4.2 pCi/g 

table upper l imit  2 1.0 pCi/g 

Concrete core  amples  were  taken f r o m  the i r radiated concrete  

tiating concrete demolition, Table 9 and the sample-identifying F igures  32, 33, 

and 34 descr ibe the radiometr ic  analyses  of c o r e  samples  taken f r o  

ated concrete s t ruc tures .  Note that the samples  were  of various lengths, ref lect-  

ing the thicknes e concrete a t  the sample location. Note also that the analy- 

s e s  were performed on segments of the samples ,  so that the depth of the i r r ad ia -  

tion could be a s s  The radioactivity level in the high-density (magnetite) 

thermal  column (Sample ) was  lower than the leve 

ivity standard for  the ordinary concrete.  



TABLE 8 

STIR REACTOR CONCRETE ANALYSIS DATA 
(Related to Figure 3 

Core 
Sample No. 

Total 
Core Length 

(in. ) 

Sampled Core 
Segment Depth 

(in,) 

Cornposited 

Cornposited 

Cornposited 

Cornposited 

Cornposited 

Cornposited 

Cornposited 

Cornposited 

Cornposited 

Analysis 

OFFICE 
CONTROL 

LABORATORY 

. STIR Reactor Site Map Showing 
le Locations 

(Table 8) 



T A B L E  9 

STIR IRRADIATED CONCRETE ANALYSIS DATA 
Rela ted  to  F ig  

C o r e  
T o t a  

C o r e  Length 
(in. (in. ) 

Analys i s  



T A B L E  9 

STIR IRRADIATED CONCRETE ANALYSIS DATA 
to F i g u r e s  3 2 ,  33, 34) 
(Sheet 2 of 3 )  

Core  
T o t a  

C o r e  Length  
(in. 1 (in. ) 

Analys i s  



T A B L E  

RADIATED C ONCRETE ANALYSIS 
to Figures 3 
(Sheet 3 of 3) 

Gore 

(in.) 



Figure 33, Core Sample Locations 
Floor of Reactor Enc 

(Table 9) b- 

. Thermal Go urnn Gore Sam- 
le Locations 

--z (Table 9) 

THERMAL 
COLUMN 
LINER 



c ,  

was  

was  

ctivated Concrete 

pecification defining the extent of the required activated concrete  removal 

prepared,  Bids f r o m  demolition contractors  were  obtained and the contract 

awarded to the lowest bidder. The activated concrete was  broken out using 

an a i r  driven, hydraulically positioned Hoe-Ram. The Hoe-Ram i s  a la rge  jack 

hammer  with a 4-in,  diameter  bit. Figure 35 shows the Hoe-Ram in action. 

Water was sprayed on the rubble to decrease  the amount of a irborne dust,  Fig-  

u r e  36 highlights the personnel protective clothing and equipment required dur-  

ing the concrete removal.  The concrete rubble was  placed in boxes and sent to 

the RMDF for  shipment to off-site burial. Sealed boxes of radioactive concrete 

rubble a r e  shown in F igure  37. These boxes were  la ter  steel-banded p r io r  to 

shipment. F igures  38,39,40,4 1, and 42 a r e  closeup views of the activated con- 

c r e t e  excavation. 

After removal  of the thermal  column l iner ,  which was  embedded 4 to 6 in. 

in the magnetite concrete,  the side walls of the reac tor  enclosure w e r e  broken 

out. A wall a r e a  of 7 f t  high and 3 ft wide was removed f r o m  each side. A radio-  

logical survey of the remaining exposed concrete and r eba r  revealed radiation 

levels in excess  of 0.1 m r a d / h r .  Radiometric analysis of concrete samples  

f r o m  the remaining concrete indicated specific activit ies which w e r e  grea ter  

than the established l imits ,  On the basis  of the survey and sample analyses ,  the 

a r e a  of concrete excavation was  widened an  additional 2 ft ,  leaving a concrete 

wall 3 f t  wide a t  the r e a r  of the enclosure. The activity in this wall  was  below 

the established l imits .  The ent i re  floor a r e a  of the reactor  enclosure and the 

concrete pad direct ly  below the floor a r e a  w e r e  removed. In addition, the con- 

c r e t e  s t ruc ture  wh ch supported the thermal  column shielding and extended under 

the floor a r e a  was  removed to a depth of .5 ft. Excavation of the floor a r e a  ex- 

tended to a depth of 3 ft  below the original floor level a t  the r e a r  of the reac  

cavity and 4.5 ft  a t  the front .  Radioana ys is  of concrete  samples  taken f r o m  the 

concrete remaining in the wall and below the floor indicated a maximum specific 

emoval of the concrete wal ls  and floor exposed the surrounding f i l l  soi 

Results of the analysis  of soil samples taken f r o m  this a r e a  a r e  reported in 



Figure 35, STIR-Excavation of 
Activated Concrete Near 

Thermal  Liner and 
Reactor Enclosure 



Figure  37. 

Rubble Containers for 
Activated Concrete 

F igu re  38. 



Figure 40. E cavation of Activated Con- 
cre te  N o r t h  Side of Enclosure 



Enclosure 

cavation of Activate 
Concrete at  Lo 

of Enclosure 



T A B L E  

LATION L E V E L S  O F  S IL SURROUN INC R E A C T O R  CAVITY 

S a m p l e  
N u m b e r  D e s c r i p t i o n  a n d  L o c a t i o n  

Soi l ,  N o r t h  W a l l  R e a c t o r  C a v i t y  

Soi l ,  N o r t h  W a l l  R e a c t o r  C a v i t y  

Soi l ,  N o r t h  W a l l  R e a c t o r  C a v i t y  

Soi l ,  N o r t h  W a l l  R e a c t o r  C a v i t y  

Soi l ,  N o r t h  W a l l  R e a c t o r  C a v i t y  

Soi l ,  N o r t h  W a l l  R e a c t o r  C a v i t y  

Soil ,  N o r t h  W a l l  R e a c t o r  C a v i t y  

Soil ,  N o r t h  W a l l  R e a c t o r  C a v i t y  

Soi l ,  N o r t h  W a l l  R e a c t o r  C a v i t y  

Soi l ,  N o r t h  W a l l  R e a c t o r  C a v i t y  

Soi l ,  N o r t h  W a l l  R e a c t o r  C a v i t y  

Soi l ,  N o r t h  W a l l  R e a c t o r  C a v i t y  

Soi l ,  F l o o r  o f  R e a c t o r  C a v i t y  

Soi l ,  F l o o r  of R e a c t o r  C a v i t y  

Soi l ,  F l o o r  of  R e a c t o r  C a v i t y  

Soi l ,  F l o o r  of R e a c t o r  C a v i t y  

Soil ,  F l o o r  o r  R e a c t o r  C a v i t y  

Soi l ,  Sou th  W a l l  R e a c t o r  C a v i t y  

Soi l ,  Sou th  W a l l  R e a c t o r  C a v i t y  

Soi l ,  S o u t h  W a l l  R e a c t o r  C a v i t y  

Soi l ,  Sou th  W a l l  R e a c t o r  C a v i t y  

Soi l ,  South  W a l l  R e a c t o r  C a v i t y  

Soi l ,  Sou th  W a l l  R e a c t o r  C a v i t y  

Soi l ,  Sou th  W a l l  R e a c t o r  C a v i t y  

Soi l ,  Sou th  W a l l  R e a c t o r  C a v i t y  

W e s t  E n d  

W e s t  E n d  

We s t  E n d  

W e s t  E n d  

C e n t e r  

C e n t e r  

C e n t e r  

C e n t e r  

E a s t  E n d  

E a s t  E n d  

E a s t  E n d  

E a s t  E n d  

N o r t h  S i d e  

N o r t h  C e n t e r  

C e n t e r  

S o u t h  C e n t e r  

S o u t h  S i d e  

W e s t  

W e s t  

We  s t  

C e n t e r  

C e n t e r  

C e n t e r  

E a s t  

E a s t  

Samp 1 e 
W e i g h t  



ckground radioactivity levels of soil  in the general 

usana site have historically measured  f r o m  2 

ta  in this table show that the soil surrounding 

nd radioactivity levels. r face  radiation levels  associate  

f r o m  the remaining concrete in all  c a s e s  w e r e  below 

lished limit. 

e resu l t s  of radiolog cal  survey of the t e s t  vault a r e a  

upon completion of the activated concrete removal.  

d, 

Continuous a i r  sampling was  conducted by HSRS whenever the potential for 

a i rborne  radioactivity existed, e ,  g . ,  when using the Hoe-Ram for  removing the 

activated concrete ,  which generated considerable dust. Control of the dust was  

effected by u s e  of a water  spray and by sealing the tes t  vault a r e a  with plastic 

sheeting, taped a t  a l l  openings, i. e. , the stairway opening, the upper end of the 

reac tor  enclosure,  and the rol l - t  e door, Two a i r  samplers  were  operated 

continuously during these operations and no significant a irborne contamination 

was  found. T e data obtained f rom these samplers  a r e  reported in Table 12, 

A contamination survey of the cont rac tor ' s  equipment following decontami- 

nation revealed that the e uipment was  not contaminated and could be released.  

l e  contamination levels on a l l  equipment released were  < 3 0  dpm 
2 

100 c m  . 
4. Faci l i ty  Exhaust System 

Upon completion of the concrete removal,  the faci  ity exhaust sys tem was 

radiologically surveyed. Only in one location, the gr i l le  opening direct ly  over 

e thermal  column a r e a  in the t e s t  vault, wa measurable  radioactivity detected. 

The  exhaust sys tem y associated with the  g r i l  

and sent t o  the  R gical surveys the  en t i re  r 

sys tem w e r e  perforrned,and no radioactivity levels above the 

w e r e  found. Table 3 presents  the survey data for  the e haust system. The 

f i l t e r s  in the exhaust system were  removed and pac o s d  a s  radio- 

active waste.  



Sample 
Number 

TABLE 

SMEAR SURVEY OF TEST VAULT 
AFTERCONCRETEREMOVAL 

(Sheet 1 of 3 )  

Description and Location 

Floor Area - T - 28 Test  Vau 

Floor Area - T-028 Test  Vau 

Floor Area - T -  28 Tes t  Vau 

Floor Area - T -028 Tes t  Vault 

Floor Area - T-028 Test  Vau 

Floor Area - T-028 Tes t  Vau 

Floor Area - T -028 Test  Vault 

Floor Area - T -028 Tes t  Vau 

Floor Area - T-028 Test  Vau 

Floor Area - T -028 Test  Vau 

Floor Area - T-028 Tes t  Vau 

Floor Area - T-028 Test  Vault 

Floor Area -- T-028 Tes t  Vau 

Floor Area - T-028 Test  Vau 

Floor Area -- T -028 Test  Vault 

Floor Area - T-028 Tes t  Vault 

Floor Area - T -028 Test  Vault 

oor Area -- T 

Floor Area -- T 

Floor Area - T 

Floor Area - T 

oor Area - T 

oor Area - T 

oor Area - T 

Floor Area - T - 



T A B L E  

S M E A R  S U R V E Y  O F  TEST V A U L T  
A F T E R  C O N C R E T E  REMOVAL. 

( S h e e t  2  of 3 )  

S a m p l e  
N u m b e r  

D e s c r i p t i o n  a n  

F l o o r  A r e a  - T - 0 2 8  T e s t  V a u l t  
( C h a n g e  A r e a  T e m p o r a r y )  

S t a i r  W e l l  t o  T  -028  T e s t  V a u l t  

Stair W e l l  t o  T - 0 2 8  T e s t  V a u l t  

S t a i r  W e l l  t o  T - 0 2 8  T e s t  V a u l t  

Stair W e l l  t o  T - 0 2 8  T e s t  V a u l t  

T - 0 2 8  Test V a u l t  W a l l s  - S o u t h  
W a l l  - East C o r n e r  

T -028  T e s t  V a u l t  W a l l s  - S o u t h  
W a l l  - East C o r n e r  

T -028  Test  V a u l t  W a l l s  - S o u t h  
W a l l  - East C o r n e r  

T -02% T e s t  V a u l t  W a l l s  - S o u t h  
W a l l  - East C o r n e r  

T -028  T e s t  V a u l t  W a l l s  - S o u t h  
W a l l  - East C o r n e r  

T - 0 2 8  Test  V a u l t  W a l l s  - S o u t h  
W a l l  - East C o r n e r  

T  - 0 2 8  Test  V a u l t  W a l l s  - S o u t h  
W a l l  

T  -028  T e s t  V a u l t  W a l l s  - S o u t h  
W a l l  

T - 0 2 8  Test  V a u l t  W a l l s  - S o u t h  
W a l l  

T - 0 2 8  Test V a u l t  W a l l s  - S o u t h  
W a  11 

T - 0 2 8  T e s t  V a u l t  W a  
W a l l  

T - 0 2 8  Tes t  V a u l t  W a  
W a l l  

T - 0 2 8  Tes t  V a u l t  W a l  
W a l l  

8 Test  V a u l t  W a l l s  - W e s t  
W a l l  



T A B L E  

Sample 
N u m b e r  

S M E A R  S U R V E Y  OF T E S T  V A U L T  
A F T E R  C O N C R E T E  R E M O V A L  

(Shee t  3 c 

D e s c r i p t i o n  an 

T - 0 2 8  T e s t  V a u  
W a l l  

T - 0 2 8  T e s t  V a u  
W a l l  

T - 0 2 8  T e s t  V a u  
W a l l  

T - 0 2 8  T e s t  V a u  
W a l l  

D o o r  - N o r t h  W a  

R o l l - U p  D o o r  - N o r t h  W a l l  

N o r t h  W a l l  

N o r t h  W a l l  

N o r t h  W a l l  

N o r t h  W a l l  

N o r t h  W a l l  

N o r t h  W a l l  

T - 0 2 8  T e s t  V a u  
W a l l  

T - 0 2 8  T e s t  V a u  

8 T e s t  V a u l t  East W a l l  



TABLE 1 2  

AIR SAMPLING DURING CONCRETE REMOVAL 

Sample No. 

1 (Background) 

2 (Background) 

3 (Max for  Date) 

4 (Max fo r  Date) 

5 (Max fo r  Date) 

6 (Max fo r  Date) 

7 (Max fo r  Date) 

8 (Max fo r  Date) 

9 (Max fo r  Date) 

0 (Max fo r  Date) 

(Max fo r  Date) 

2 (Max fo r  Date) 

3 (Max f o r  Date) 

4 (Max fo r  Date) 

1 5 (Max fo r  Date) 

6 (Max fo r  Date) 

7 (Max f o r  Date) 

8 (Max for  Date) 

9 (Max fo r  Date) 

20 (Max for  Date) 

Sampler  
Location 

.b 

No, "' 

Date of 
Sample 

1-14-76 

1-14-76 

1-15-76 

1-16-76 

1-16-76 

1-19-76 

1-19-76 

1-20-76 

-20-76 

1-21-76 

1-22-76 

1-22-76 

1-23-76 

1-23-76 

1-26-76 

1-26-76 

1-27-76 

1-27-76 

Immediate  
Count 

( p ~ i l c r n 3  /13) 

Delay 
Count 
Date 

Delay 
Count 

- Tes t  Vault Exi t  Door 
Location 2 - Near The rma l  Column Opening 



EXHAUST SYSTEM RADIOLOGICAL SURVEY REPORT 

Sample 
Number Description and Location 

-- 

e of Fume Hood Inside Panel (R) Side 

Back Side of Fume Hood Inside Panel  (R) Side 

e of Fume Hood Inside Panel (R) Side 

Back Side of Fume Hood Inside Panel  (L) Side 

Back Side of Fume Hood Inside Panel  (L) Side 

Back Side of Fume Hood Inside Panel (L) Side 

Back Side of Fume Hood Inside Panel  Top 
(Exhaust Opening) 

Back Side of Fume Hood Inside Panel Top 
(Exhaust Opening) 

Back Side of Fume Hood Inside Panel Top 
(Exhaust Opening) 

Back Side of Fume Hood Inside Panel Top (R) Side 

Back Side of Fume Hood Inside Panel Top (L) Side 

Test  Vault (L) Wall Exhaust Opening 

Tes t  Vault (L) Wa Exhaus t Opening 

Exhaust Opening 

Duct/Exhaust Reactor Room 

Duct/Exhaust Reactor Room 

Duct/Exhaust Reactor Room 

~ u c t / E k h a u s t  Reactor Room 

Facility Exhaust Stack (Top End of Stack) 

ity Exhaust Stack (Top End of Stack) 

Analysis 
dpm B - y  / 100 cm ) 

Analysis 
dpm a/ 100 cm ) 

<5 

55 

<5 

<5 

<5 

<5 

<5 



5.  Fac i l i ty  Repai rs  

The demolition contractor  f i  led the reac tor  cavity with fill  d i r t  and non- 

radioactive rubble. The opening in the tes t  vault  was  sealed with 

concre te -  s tee l  reinforced wall. The reac tor  cavity opening in the reac tor  r o o m  

was  paved with concrete .  Other p i t s  and t renches  deemed unsafe w e r e  also 

fi l led and paved. Included w e r e  the s torage pit in the labora tory  room,  the 

shield door r a i l  excavations,  and the pipe p i t s  near  the reac tor  cavity, Fig-  

u r e  43 shows the concrete  forming for  the tes t  vault wall r epa i r .  F igu re  44 

shows the completed wall. F igure  45 shows the reac tor  room floor a f te r  

paving. 

6. Disposal of Radioactive Waste 

All radioactive waste  generated f r o m  the STIR D&D act ivi t ies  w a s  sent to 

the RMDF. Contaminated water  f r o m  the concre te  coring and Hoe-Ram ope ra -  

t ions was  evaporated,  Solid was te  was  packaged in containers  and shipped in 
3 t h r e e  shipments to Beatty, Nevada for  land burial .  A total  of 1500 f t  of was te  

was  shipped. 

7. Personnel  Dosimetry 

Monitoring of internal and external radiation expo s u r e  to personnel,  a s  p r e -  

sc r ibed  in the opera t iona l  Safety P lan ,  was  conducted throughout the STIR d is -  

mantling operat ions .  

Personnel  w e r e  periodically evaluated, by ur ina lys i s ,  f o r  internal  exposure 

to mixed f i s s ion  products ,  activation products ,  and nonspecific g r o s s  alpha 

emi t t e r s .  All r e su l t s  w e r e  a t  o r  below the appropria te  min imum detection l imi t s  

f o r  the analysis  per formed.  

The external  radiation exposure  of the nine persons  d i rec t ly  associated with 

the dismantling operat ions ,  during the per iod of September 24, 1975 through 

January  31, 1976, when the reac tor  internals ,  r eac to r  vesse l ,  and r eac to r  

shielding w e r e  removed,  averaged 93 m r e m ,  with a maximum individual expo- 

s u r e  of 420 m r e m .  The en t i re  operat ion w a s  pe r fo rmed  with a total radiation 

exposure  of 1.7 m a n - r e m .  

I-E 
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Figure 43. STIR-Concrete  Forming in Repair  of  

Excavation in T e s t  Vault 
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Repaired Wall in  Test  Vault 

Floor i n  Reactor Room 



8 .  Final Survey of the STIR Faci l i ty  

A final survey of the total facil i ty was  conducted to verify that the radiation 

levels  in the facility have been reduced to c0 .1  m r a d l h r .  The radiation survey 

was  conducted in the interior spaces of Building T028, with a Technical Asso-  

c ia tes  P U G -  1 thin-window GM survey instrument and an  Eberl ine E - 5  
2 

survey instrument equipped with a 7 mg / c m  absorber  over the detector window. 
2 

The radiation levels measured  throughout the building with the 7 rng/cm ab-  

sorber  detector ranged f r o m  0.02 to 0.05 m r a d / h r  above background. The maxi- 

m u m  level measured  with the 7 m g / c m 2  absorber  detector was 0.07 rnrad/hr  

a t  the west  end of the thermal  column in the tes t  vault. The radiation levels 

on the reactor  cavity excavation ranged f rom 0.02 to 0.04 m r a d l h r .  The radia-  

tion levels in the fission plate s torage pit direct ly  below the thermal  column 

ranged f r o m  0.02 to 0.05 m r a d l h r  above background. The surveys were  con- 

ducted throughout the interior of Building 028 and throughout the fenced-in a r e a  

surrounding the building. 

Tables  14 and 15 descr ibe the final radiation survey me te r  measurements  

a t  specific inter ior  and exter ior  locations shown in F igures  46 and 47 respec-  

tively. Table 26 summarizes  the final radiological survey, including radiation 

and removable contamination measurements .  
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28 STIR INTERIOR FACILITY SURVEY 
(Refer to F igure  

(mrad  /h r )  

NOTE: Background of 0.03 - 0.04 rn rad lh r  included 
i n  radiation measurements .  
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Figure 46. STIR - TO28 Interio r Radiation Survey 
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NOTE: Backgroun /hr included 
in radiation measurements 





Location 

Office Area 

Control Room 

3. Change Room 

5, Laboratory 

6. Reactor Room 

7. Stairway and 
Tunnel 

8. Tes t  Vault 

9. Ekhaust System 

0. Cooling System 
Area 

. Blacktop 
Surfaces 

. North Per imeter  
Stairway 

3. Reactor Cavity 
and Thermal 
Go lumn 

FINAL I 

Survey 

A&B 

A&B 

A&B 

A&B 

A&B 

A&B 

A&B 

A&B 

A&B 

B 

B 

B 

C 

TABLE 16 

ADIOLOGICAL SURVEY SUMMARY 

Total 
Smears  Contamination 

Leve 

B - Survey Meter (PUG- 
C - Radiometric 
::: - Total radiation reading 

L 
/em absorber detector 

NOTE: General background mrad lh r  included in  r a  
measurements,  



costs for the STIR D&D a r e  7. The major 

Nuclear Engineering Co the contractor for burial of the radio- 

active waste material. Lester loyed as the dernoli - 
tion contractor and United Scrap Meta vage contractor, 

TABLE 17 

STIR FACILITY D&D COSTS 

Subcontracted Costs 

Nuclear Engineering Gorp, 

Lester Gushing 

Other Costs 

Materials 

Miscellaneous 

a, G&A 

b, Fee 

I-E 

64 



. "Startup and Megawatt STIR," NAA-SR- 
66) 

3,  erational Safety Plan for the A1 Decontamination and Disposition of 
i t ies  Program, SRR- Rev, B (October 2 





APPENDIX 

d Disposition of 

F a c i l i t i e s  Dismantling Plan f o r  STIR, 
Building 028 

PREPARED BYJDATE DE PT M A I L  ADDR 

DISTRIBUTION 

W .  Heneveld TO09 

FORM 734-C R E V .  2 - 7 4  

NUMBER / R E V  LTHICHG N(  

DOCUMENT TYPE 

KEY NOUNS 

Dismantling Plan 
3 R I G I N A L  ISSUE DATE 

SECURITY CLASSIFICATION 

(CHECK ONE BOX O N L Y )  I (CHECK ONE BOX O N L Y  

;;;; D[ 1 z;;rD 
SECRET 

AUTHORIZED DATE 

The Shield Test I r r ad ia t ion  Reactor (STIR) wi l l  
be dismantled, and mater ia ls  and components disposed 
of t o  the  extent  necessary t o  allow unres t r ic ted  
use of the remaining f a c i l i t i e s .  All contaminated 
or  radioact ive  mater ia ls ,  equipment, and f a c i l i t y  
s t ruc tu res  will  be decontaminated or  removed, 
packaged and shipped f o r  bu r i a l .  U t i l i t i e s ,  vent i la-  
t i on  systems, ho i s t ,  and other items which would 
have fu tu re  general use wi l l  not be removed. Items 
t h a t  will  be removed include: the  reactor  tank, 
thermal column, ac t ivated  concrete,  cooling systems, 
water pu r i f i ca t ion  system, water door, and t e s t  
carr iages .  The reactor  tank cavity wi l l  be f i l l e d  
with sand and topped with concrete f lush  with the  
reactor  f l o o r .  

E S t R V E L I  F O R  P R O P R I E T A R Y  L t G A l .  N O T I C E S  

THIS REPORT MAY NOT BE PUBLISHED WITHOUT THQ 
APPROVAL OF THE PATENT BRANCH, ERDA 

rhis report was prepared as an account of work sponsored b y  the Unite 
States Government. Neither the U. S. Government, nor any of its employees 
l o r  any of its contractors, subcontractors, or their employees, makes any 
warranty, express or implied, or assumes any legal liability or respond 

ribility for the accuracy, completeness or usefulness of any information 
sed, or represents that its u 



PAGE . 2 

I .  OBJECTIVE 

The Shield Test  and I r r ad ia t ion  Reactor (STIR) f a c i l i t y  i s  shown in 

Figures 1-3. The reactor  was operated with a 50 k w t  c apab i l i ty  between 

1961 and 1964 and with a 1 M w t  capab i l i ty  between 1964 and 1972. The 

MTR type fuel  elements were removed and the  pool water drained in June 

1973. The maximum radia t ion level  observed in the  f a c i l i t y  in a 

February 1975 survey was-800 mR/hr on the core grid p la t e  next to  the  

lead gamma sh ie ld .  

A.  DESCRIPTION OF THE STIR FACILITY 

1. Reactor 

The reactor  core was located a t  the  bottom of a 5 f t  diameter x 

20 f t  deep, water- f i l led  aluminum tank. The fuel  elements have been 

removed but the  gr id  p la t e  and support s t ruc tu re  a r e  s t i l l  i n  place. 

The tank s i t s  i n  a concrete well with a 6-inch annulus of pea gravel 

between the  concrete and the  tank. The west s ide  of the  tank near the  

bottom was modified t o  mate t o  the  thermal column leading to  the  t e s t  

vau l t  and t o  provide a lead and bismuth gamma shie ld  between the  core 

and the  thermal column. The control  rods and dr ives ,  and the  exposure 

thimbles and neutron detec tors  have already been removed. A 2000-lb 

capacity,  manually operated chain ho i s t  i s  provided in the  reactor  room. 

2. Thermal Column and Test  Vault 

The 5 f t  x 5 f t  x 4 f t  thermal column in ter faces  with the  reactor  

tank on the  e a s t  s ide  and with the  t e s t  vaul t  on the west s ide .  I t  

cons i s t s  of an aluminum box f i l l e d  with graphite logs of 4-in. x 4-in. 

c ross  sec t ion.  The wall immediately around the  thermal column i s  dense 

concrete.  

The t e s t  vau l t  i s  20 f t  x 33 f t  x 17 f t  - 8 i n .  high. A 7 . 5  ton bridge 

crane with a remotely operated manipulator at tached to  i t  services  the  

area .  Access t o  the  t e s t  vaul t  i s  through a 9 f t  x 10 f t  f r e i g h t  door 

o r  through a s ta i rwel l  leading t o  the  main f loo r  of the building. An 
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e l e c t r i c a l l y  driven,  5 f t  th ick ,  water- f i l led  tank can be moved in to  

a posit ion j u s t  outs ide  the  f r e i g h t  door f o r  radia t ion shie ld ing.  An 

e l e c t r i c a l l y  driven t e s t  carr iage  runs on r a i l s  in an east-west d i r ec t ion  

ins ide  t h e  vau l t .  A 5 f t  x 10-1/2 f t  x 6 f t  - 10 i n .  deep p i t  in the  f l o o r  

of the  vaul t  served to hold a f i s s i o n  p la t e  and i t s  sh ie ld  cask. The 

p la t e  and cask have been removed. 

3. Cooling System 

Cooling f o r  the  reactor  was provided by two systems; a 50 kw r e f r i g -  

e ra t ion  un i t  and a 1 Mw cooling tower. The r e f r ige ra t ion  system cons i s t s  

of a freon-to-water heat exchanger in the  reactor  room, an a i r b l a s t  heat 

exchanger outs ide  the reactor  room, and the  associated pump and plumbing. 

The 1 Mw cooling system cons i s t s  of a cooling tower, on the  secondary 

s ide ,  and a 4-pass, tube and shel l  type heat exchanger located on the  

roof of the  t e s t  vaul t .  Two pumps a r e  used t o  c i r c u l a t e  water through 

the  cooling tower and a s ing le  pump, located in  a trench outs ide  the  

reactor  room on the  south s ide ,  i s  used t o  c i r c u l a t e  water through the  

primary s ide .  The water pur i f ica t ion system, valves and piping a r e  a l so  

located in  the  trench outs ide  the  reactor  room. A 1000 gal d i s t i l l e d  

water make-up tank i s  located j u s t  south of the  building.  

4. Support Faci 1 i  t i e s  

Located on the  same level  as the  reactor  room a re  the  control  room, 

o f f i c e  area ,  change room and laboratory a s  shown i n  Figure 2. The lab- 

ora tory  has been extended 12 f t  t o  the  south s ince  the  f igures  were 

drawn. A fume hood i s  provided in  the  laboratory area .  

The ven t i l a t ion  system maintains the  reactor  room and t e s t  vau l t  

a t  a negative pressure r e l a t i v e  to  surrounding areas .  Exhausted a i r  

passes through a pa r t i cu la t e  a i r  f i l t e r  bank before being released 

through the  building ven t i l a t ion  s tack.  

B. DISMANTLING A N D  DISPOSITION 

All contam 

s t ruc tu res  wi 11 

inated o r  radioact ive  mater ia ls ,  equipment, and f a c i l i t y  

be decontaminated or  removed, packaged and shipped f o r  
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bur i a l .  All a reas  of the  f a c i l i t y  and a l l  material and equipment released 

f o r  unres t r ic ted  use will  be decontaminated t o  levels  which a r e  a s  low 

a s  pract icable  but in a l l  cases to  l eve l s  below those in Table 1. Acceptabll 

spec i f i c  a c t i v i t y  l eve1 s f o r  the  concrete biological  shielding remaining 

in  place following completion of the  dismantling operations will  be 

developed in the  Act iv i ty  Requirements f o r  the  concrete removal. 

TABLE 1 

Contamination Limits f o r  Decontamination and 

Disposition of the  STIR F a c i l i t y  

Total Removable 

Beta-Gamma Emitters 0.1 mrad a t  1 cm with 100 dpm/100 cm2 
2 7 mg/cm absorber 

Alpha Emitters 100 dpm/100 cm2 20 dpm/100 cm2 

The f a c i l i t y  will  not be completely dismantled. U t i l i t i e s ,  vent i -  

l a t i o n  system, hois ts ,  and other  items t h a t  might be of genera1 use t o  

some fu tu re  projec t  will  not be removed. Items t h a t  will  be removed 

include the  r eac to r  tank, the  thermal column, the  two cooling systems, 

the  water pur i f ica t ion system, the  water shie ld  f o r  the  t e s t  vau l t  

f r e i g h t  door, the  t e s t  ca r r i age  and miscellaneous items which a r e  not 

genera l ly  useful .  The control  room instrumentation and equipment, most 

of the  laboratory equipment, and miscellaneous hardware were removed 

in  June 1973. 

I I .  SCOPE OF PLAN 

The Dismantling Plan de l inea tes  the  a c t i v i t i e s  necessary to  

r e a l i z e  the  object ives  s t a t ed  above. These a c t i v i t i e s  have been cate- 

gorized a s  follows: 

1. Planning, monitoring, and control 

2 .  Radiological survey 

3. Tooling and support equipment procurement 

4. Dismantling and disposal  

5. Documentation 
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A schedule l i s t i n g  the  deta i led  tasks  and the  sequence of performance 

has been prepared (see  Figure 4 ) .  The level  of manpower requirements f o r  

these  a c t i v i t i e s  a r e  a l so  shown i n  Figure 4. 

Speci f ic  tasks wil l  be i n i t i a t e d  and monitored by the  Program Office.  

The work author iza t ions ,  work re leases ,  and progress repor t  issuance will  

genera l ly  follow the  format and guidelines s e t  out  i n  the  Decontamination 

and Disposition of F a c i l i t i e s  Program Plan. Quality Assurance and Health 

Safety and Radiation Services ac t ions  wi l l  be governed by the  Quality 

Assurance Plan and the Operational Safety Plan, respect ively .  The 

schedule and manpower loading char ts  and the  cos t  records will  serve a s  

the  overa l l  c r i t e r i a  to  measure progress and accumulated cos ts .  

IV. RADIOLOGICAL SURVEY 

An i n i t i a l  radiological  survey wi l l  be made t o  determine the  extent  

of r ad ioac t iv i ty  present in the  f a c i l i t y .  A n  assessment of the  probable 

l eve l s  of r ad ioac t iv i ty  a r e  a s  follows: 

A .  REACTOR TANK 

The highest observed radia t ion level  as of February 1975 was 800 m R / h r  

measured a t  t he  top of the  core grid p la t e  next t o  the lead gamma sh ie ld .  

Most of t h i s  radia t ion i s  due to  ac t ivated  impurit ies i n  t he  6061 T6 

aluminum s t ruc tu re  bu-t some i s  probably due to  Po-210 generated in the  

bismuth shie ld  and ac t iva t ion  of the  gravel and concrete around the  

pool tank. 

The maximum radia t ion level  a t  t he  t e s t  vau l t  s ide  of the  thermal 

column i s  about 3 mR/h r .  This i s  probably due to  a combination of 

ac t ivated  s t ruc tu ra l  material and ac t ivated  samarium oxide contamination 

in  the  graphi te .  



C. TEST VAULT 

The concre te  around t h e  thermal  column i s  p robab ly  a c t i v a t e d .  The 

r e s t  o f  t h e  v a u l t  s t r u c t u r e  i n d i c a t e s  accep tab le  r a d i a t i o n  l e v e l s .  P a r t s  

o f  t h e  t e s t  c a r r i a g e  s t r u c t u r e  and t h e  s h i e l d  mounted on i t  i n d i c a t e  

r a d i a t i o n  l e v e l s  as h i g h  as 1 mR/hr. 

D. COOLING SYSTEM 

No r a d i a t i o n  was d e t e c t e d  e x t e r n a l  t o  t h e  c o o l i n g  system p i p i n g ,  hea t  

exchangers, pumps, e t c .  T h i s  was t r u e  o f  t h e  wa te r  p u r i f i c a t i o n  system 

a l s o .  There may be some low l e v e l  i n t e r n a l  contaminat ion.  

V .  TOOLING AND SUPPORT EQUIPMENT PROCUREMENT 

No s p e c i a l  t o o l i n g  requi rements a r e  a n t i c i p a t e d .  Handl ing equipment, 

c o n t a i n e r s  and packaging m a t e r i a l s  r e q u i r e d  f o r  r a d i o a c t i v e  waste w i l l  

be p rocured  f rom t h e  R a d i o a c t i v e  M a t e r i a l s  Disposal  Fac i  1 i t y  (RMDF) a t  

A I .  Cranes and r i g g i n g  needed f o r  l i f t i n g  and moving heavy equipment 

w i l l  be p r o v i d e d  by A1 Maintenance o r  an o u t s i d e  c o n t r a c t o r .  

V I .  DISMANTLING AND DISPOSAL 

A c t i v i t y  Requirements and d e t a i l e d  Working Procedures w i l l  be w r i t t e n  

t o  gu ide  t h e  d i s m a n t l i n g  and d i s p o s a l  opera t ions .  A b r i e f  d e s c r i p t i o n  

o f  t h e  p r i n c i p a l  tasks  a r e  as f o l l o w s .  

A. PREPARATION FOR DISMANTLING AND DISPOSITION 

A  change area and a  r a d i o l o g i c a l  survey s t a t i o n  w i l l  be s e t  up. 

H e a l t h  and S a f e t y  equipment, i n s t r u m e n t a t i o n ,  and m a t e r i a l s  w i l l  be made 

a v a i l a b l e .  A  r a d i o l o g i c a l  survey w i l l  be made o f  a l l  areas. 

B. PERIPHERAL SYSTEMS REMOVAL 

A  Salvage C o n t r a c t o r  w i l l  be used t o  remove n o n - r a d i o a c t i v e  equipment. 

I tems such as t h e  water  door, c o o l i n g  tower, and assoc ia ted  p i p i n g  w i l l  be 

removed by t h e  c o n t r a c t o r .  To f a c i l i t a t e  h i s  removal o f  t h e  n o n - r a d i o a c t i v e  

equipment, p o s s i b l y  contaminated equipment p h y s i c a l l y  near w i l l  be removed 

e a r l y  i n  t h e  STIR d i s m a n t l i n g .  
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and disposed of accordingly. The 50 Kw cooling system will likewise 

be checked fo r  contamination and removed and disposed of accordingly. 

All signal cables will be removed and a l l  e lectr ical  wiring will be 

removed back t o  the c i r cu i t  breakers. 

C .  DISMANTLING OF TEST VAULT AREA 

The water tank shield outside the freight  door and the r a i l s  on 

which i t  runs wit1 be removed. The channels provided for  the r a i l s  in 

the concrete will be f i l l e d  w i t h  concrete. 

The concrete shield will be removed from the t e s t  carriage and 

broken up into pieces of manageable s ize  fo r  disposal. The t e s t  carriage 

and r a i l s  will be dismantled and disposed of as necessary. The drive 

mechanism and coolant hoses for  the f iss ion plate  will be removed. The 

conveyor system in the stairwell and vault will be dismantled and removed. 

Miscellaneous hardware and equipment will be disposed of. The r a i l s  in 

the f iss ion plate  p i t  will be removed, but cleanup of the p i t  will be 

deferred until  a f t e r  the thermal column and pool tank have been removed. 

D .  REACTOR TANK - THERMAL COLUMN DISMANTLING 

The grid plate,  detector thimbles and internal piping will be 

removed from the reactor tank. The gravel in the annulus between the 

tank and the concrete l iner  will be taken out.  The lead shot and 

bismuth "window" in the gamma shield will be removed. The aluminum tank 

will be cut into small sections and removed. The I-beam supports for  the 

tank will be removed. 

The cover plate  on the t e s t  vault  side of the thermal column will be 

taken off and the graphite logs removed. The aluminum l iner  will be 

removed. 

The concrete around the reactor tank and around the thermal column 

will  be checked fo r  radioactivity and will be jackhammered or blasted out 

where necessary and disposed of. The concrete tank l iner  extending above 

f loor  1 eve1 in the reactor room will be removed down to floor level . 
The storage wells in the reactor room floor  will  be decontaminated or removed 

for  disposal. The gamma counter p i t  will be surveyed and decontaminated i f  

radioactive. 

RM 719-P REV 3-75 
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E .  FINAL CLEANUP 

All debris from the dismantling work will be cleaned up and disposed 

of. A radiological survey will be made of a l l  areas and a f inal  cleanup 

will be done in those areas which are  above permissible levels.  

The f i l t e r s  in the building exhaust system will be removed and 

disposed of and ducting and stack checked for  contamination. Any part of 

the exhaust system which i s  contaminated will e i ther  be cleaned or disposed 

of. 

The thermal column will be plugged with concrete on the t e s t  vault 

side flush with the eas t  wall of the t e s t  vault. The reactor tank cavity 

will be f i l l e d  with sand and the top capped with concrete, flush with 

the reactor room floor .  

VII. DOCUMENTATION 

A. PROCEDURES 

As indicated above, Activity Requirements and Detailed Working 

Procedures will be written t o  guide the decontamination and dismantling 

operations. Specific radiological and industrial safety hazards and the 

means for  working with and elminating these hazards will be identified. 

The procedures will be consistent with the requirements of the Operational 

Safety Plan, and compliance with these requirements will be monitored by 

Quality Assurance and Health,Safety and Radiation Services. Detailed 

procedures will be released and controlled by the A1 Engineering Data 

Release System, 

6. REPORTING 

Progress on the STIR D&D a c t i v i t i e s  will be reported to  ERDA in the 

Decontamination and Disposition of Fac i l i t i es  Program Monthly Report. 

C. RECORD INFORMATION 

The resu l t s  of radiological surveys of the areas, materials, and 

equipment will  be recorded. A complete accounting of a l l  radioactivity 
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disposed of by RMDF will be maintained. Photographic coverage of the 

more significant phases of dismantling will be obtained in still photos. 

D. FINAL REPORT 
The final report will describe the dismantling an decontamination 

activities. Problem areas and the subsequent solutions will be highlighted. 

Shipping records, showing quantities of material and the level of associated 

radioactivity, will be included. The report will contain the Q 
records certifying the reported status of the STIR area upon completion. 
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