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ABSTRACT 

The Atomics I n t e r n a t i o n a l  (AI) Division of t h e  Energy Systems 

Group ( E S G )  o f  Rockwell In t e rna t iona l  was cont rac ted  by t h e  Oepart- 

ment of t h e  Army t o  d ismant le  and decontaminate t h e  Diamond Ordnance 

Radiation F a c i l i t y  (OORF) located a t  t h e  Fores t  Glen Sec t ion  of 

Walter Reed Army Medical Center i n  S i l v e r  Spring,  Maryland. The 

cont rac t  was f o r  a  f i r m  f i x e d  p r i ce  with a  schedule dura t ion  of 

8 months. 

All t h e  con t rac t ed  terms s p e c i f i e d  i n  DAAK 21-79-C-0136 were 

f u l f i l l e d  w i t h i n  t h e  requi red  schedule and budget. There was no 

s i g n i f i c a n t  r a d i a t i o n  exposure t o  personnel or i n t e r n a l  depos i t ion  

of r a d i o a c t i v e  ma te r i a l  as a  r e s u l t  of  decommissioning t h e  Diamond 

Ordnance Radia t ion  F a c i l i t y .  



I. INTRODUCTION I 

The cb jec t ive  f o r  dismantlement and decontamination of radioact ivi ty  of the 

Diamond Ordnance Radiation Faci l i ty  ( D O R F )  was t o  make the f a c i l i t y  acceptable 

for  unrestr ic ted use by removing radioactivity t o  levels  below those requiring 

surveil lance and l icens ing .  

Dismantling the reac tor  and removing the radioact ive components was the mode 

selected f o r  decommissioning DORF.  Specifically iden t i f ied  reactor components 

were dismantled, packaged, and shipped t o  Westinghouse's Hanford Engineering 

Development Laboratories ( H E D L )  in Richland, Washington. The pool tank, lead 

shield doors, lead sh ie ld  ho i s t ,  exposure room wood l i n ing ,  ro l l ing  shield door, 

and activated concrete were dismantled, removed from the f a c i l i t y ,  and disposed 

t o  clean salvage/disposal o r  to  radioactive disposal.  

The r e y 8 ~ l a t o r y  agency governing operations a t  DORF was the U.S. Army. The 

Army specified Nuclear Regulatory Commission ( N R C )  Regulatory Guide 1.86 as the 

governing document f o r  the decommissioning ac t iv i ty .  This guide spec i f ica l ly  

r s  which are as low as reasonably achievable 

( Is below those l i s t e d  in  Table 1. To show 
compliance with ALARA, Rockwell established the l imi t s  shown i n  Table 2 as a 

target .  These l imi t s  a r e  based on experience regarding leve ls  that  in most cases 

are reasonably achievable and can be effect ively monitored. 

Radioactive mater ia ls  and components which exceeded Table 1 l imits  were 

removed from the f a c i l i t y .  The limits shown in Table 2 were a lso met i n  a l l  

areas of the f a c i l i t y  except i n  the exposure room where, due to  rooy geometry and 

the accumulative proper t ies  of activation products, the a c t i v i t y  ranged from 0.08 

to  0.24 mrad/h as  measured w i t h  a  Technical Associates Mark I11 Cutie Pie - CP7M. 

The overall average was s l i g h t l y  higher than 0.1 mrad/h. Individual pieces of 
concrete from the  higher a c t i v i t y  areas, when removed from the  exposure room, 

indicated levels  below 0.1 mrad/h. These ac t iv i ty  levels  were deemed acceptable 

by the contracting o f f i c e r ' s  representative and by the United States  Army Environ- 

mental Health Agency (USAEHA) radiation survey team. 



TABLE 1 

ACCEPTABLE SURFACE CONTAIIINATION LEVELS FROM rlnc REGULATORY G I J I D E  1.86 

* 
Elucl i de  

235 u ~ ~ ~ ,  and , u  I 

assoc ia t ed  decay products 

Averaoe Maxi mu111 Removable .I 5 -1.1 1 

5,000 dprn a/100 cn12 

226 220 Transuranics ,  Ra , Ra 

ThZ3O, ~ h ~ ~ ~ ,  Ac2", 
1125 129 , I 

s ion  o r  spontaneous f i s s i o n )  except  

and o t h e r s  noted above. I 
Beta-gamma e m i t t e r s  ( n u c l i d ~ s  with 

decay modes o t h e r  than alpha emis- 

*Where su r face  contamination by both alpha- and beta-gan1111a-emitting nucl ides  e x i s t ,  t h e  l i m i t s  e s t ab -  
l i s h e d  f o r  alpha- and beta-gamma-emitting nucl ides  should apply independently.  

.\-As used i n  t h i s  t a b l e ,  dpm ( d i s i n t e g r a t i o n s  per minute) means the  r a t e  of  emission by r a d i o a c t i v e  
material  a s  determined by co r rec t ing  the  counts per ~ ~ i n u t e  observed by an appropr i a t e  d e t e c t o r  f o r  
background, e f f i c i e n c y  , and geometric f a c t o r s  a s soc ia t ed  wi t l~ t h e  ins t rumenta t ion .  

SMeasurements of  average contaminant should not  be averaqcd over  more than 1 111~. For o h j c c t s  of l e s s  
su r face  a rea ,  the  average should be derived f o r  each such o b j e c t .  

**The maximum contamination leve l  a p p l i e s  t o  an area of  not  nore than 100 cm2. 
.I-l.The amount o f  removable r ad ioac t ive  mater ia l  per 100 cn12 of  su r face  a rea  should be determined by 

wiping t h a t  a rea  with dry f i l t e r  o r  s o f t  absorbent  paper ,  applying moderate p re s su re ,  and a s s e s s i n g  
t h e  amount of  r a d i o a c t i v e  mater ia l  on t h e  wipe w i  tll an appropr i a t e  ins t ru~l len t  of known e f f i c i e n c y .  
When removable contamination on o b j e c t s  of l e s s  sur face  area  i s  determined, t h e  p e r t i n e n t  l e v e l s  
should be reduced p ropor t iona l ly  and the  e n t i r e  su r face  shou Id  be wiped. 

100 dpm/100 cn12 

5,000 dpm (3)/100 c1112 

300 dp~1/100 cn12 20 dpn1/100 cn12 

15,000 8y/100 cm2 1,000 dpm By/100 cm2 



TABLE 2 

CONTAMINATION LIMITS FOR DECONTAMINATIOPi A N D  DISPOSAL OF DORF 

Beta-Gamma Emit te rs  

A1 pha Emit te rs  

I Total I Removable 

I absorber I 

0 .1  mrad/h average* 
and 0.3 mrad/h maximumf 
a t  1 cm with 7 mg/cm2 

I I 

"Measurements o f  average contaminant should not  be averaged over  more 
than 1 m2. For ob jec t s  o f  l e s s  su r face  a r e a ,  t h e  average  should be 

100 dpm/100 cm2 

der ived  f o r  each such ob jec t .  
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11. FACILITY DESCRIPTION 

The Diamond Ordnance Radiat ion F a c i l i t y  (DORF), F igure  1 ,  was ope ra t ed  by 
the  Department o f  the  Army's Harry Diamond Labora tor ies  (HOL). The f a c i l i t y  

housed a TRIGA Mark F Reactor ,  Figure 2, a s  t h e  p r inc ipa l  r e sea rch  too l  i n  t h e  

study of neutron and gamma r a d i a t i o n  e f f e c t s  on e l e c t r i c a l  and e l e c t r o n i c  compo- 

nents .  

DORF i s  l oca ted  within t h e  met ropol i tan  a rea  of Washington, D . C .  a t  t h e  

Forest  Glen s e c t i o n  of  the  Walter Reed Army Medical Center ( W R A M C ) ,  which i s  
8  miles  due no r th  of  t h e  c e n t e r  of  Washington, O . C .  The bu i ld ing  conta in ing  t h e  

r e a c t o r  i s  65 f t  by 50 f t  and 25 f t  high. I t  i s  enc i r c l ed  by an exc lus ion  fence 

with a  rad ius  of  about  240 f t .  Access t o  t h e  4 .2-acre  s i t e  i s  c o n t r o l l e d  a t  a  

s i n g l e  en t rance  g a t e .  

The r e a c t o r  was designed and b u i l t  by Gulf General Atomics, San Oiego, 

Ca l i fo rn ia .  I t  was designed f o r  boxh s t e a d y - s t a t e  and pulsed ope ra t ion  with a  

design c a p a b i l i t y  o f :  

1 )  S teady- s t a t e  o r  square-wave opera t ion  up t o  250 kW f o r  a maximum 

power genera t ion  of  1 mW-hlday. 

2 )  Pulsed opera t ion  r e s u l t i n g  i n  a  peak power of  2,000 MW with a  

p u l s e  width of  9 .5  ms a t  h a l f  maximum. 

On September 18,  1961, t h e  OORF-TRIGA Mark F r e a c t o r  achieved c r i t i c a l i t y  

f o r  t h e  f i r s t  t ime.  The f i r s t  core was aluminum c l a d ,  b u t  i t  was replaced w i t h  a  

s t a i n l e s s  s t e e l  c l a d  core i n  1964. This  s t a i n l e s s  s t e e l  c l ad  core  was opera ted  

from 1964 through September o f  1977, when r e a c t o r  ope ra t ions  a t  DORF were termi-  

nated. An e s t i m a t e  o f  t h e  burnup on t h e  co re  a t  the t ime of  shutdown was 0.48% 

based on 242,451 kwh of ope ra t ion .  

In t h e  s p r i n g  of  1979, t h e  core  was removed from t h e  r e a c t o r .  I t  was dispo-  

s i t i oned  t o  s e v e r a l  universi ty.programs and t o  t h e  DOE-Hanford Engineering Deveiop- 

ment Labora tor ies  i n  Richland, Washington. 



. - 
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The r eac to r  core, Figure 3, was located near the bottom of a 15,000-gal 

aluminum tank which was about 13 f t  i n  diameter and 20 f t  deep. The core  was 

suspended by a support s t ruc ture  from a motor driven carriage mounted on r a i l s  a t  

the  top of t he  tank. The carr iage was capable of traversing the tank to  enable 

the  reac tor  t o  be positioned behind lead doors so that  entry could be made into  

the exposure room immediately a f t e r  a t e s t .  Figure 4 shows a typical  t e s t  setup 

in  the exposure room. Figure 5 i s  a diagram showing a cross-section view of the 

f a c i l i t y  and t h e  r e l a t i ve  position of reactor  to exposure room. W i t h  the lead 

doors open, t he  reactor could traverse the tank to a position by the lead shield.  
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Figure  5. Vert ical  Sect ion of  DORF Reactor 



Ill. SUMMARY OF DECOMMISSIONING ACTIVITIES 

The a c t i v i t i e s  which comprise the decommissioning o f  DORF were grouped i n t o  

th ree  phases. Phase I cons is ted  o f  t he  p lanning,  procurement, and s t a f f i n g  

a c t i v i t i e s  r e q u i r e d  t o  conduct Phases I 1  and 111. Phase I was conducted i n  

Canoga Park, C a l i f o r n i a .  Phase I 1  cons i s ted  o f  those a c t i v i t i e s  r e q u i r e d  t o  

remove and d ispose o f  the r a d i o a c t i v e  and nonrad ioac t ive  components and m a t e r i a l s  

i d e n t i f i e d  i n  t h e  RFQ. Phase I 1 1  cons i s ted  o f  t he  d e m o l i t i o n  o f  non rad ioac t i ve  

po r t i ons  o f  t h e  f a c i l i t y .  Phases I 1  and 111 were conducted i n  S i l v e r  Spr ing ,  

Mary1 and. 

A. PHASE I 

F a c i l i t i e s  D ismant l ing  Plan f o r  DORF N001-FDP-960-001 was prepared t o  

de l i nea te  t h e  a c t i v i t i e s  necessary t o  ach ieve  the s t a t e d  o b j e c t i v e s .  These were 

ca tegor ized  as:  p lanning,  mon i to r i ng ,  and c o n t r o l ;  r a d i o l o g i c a l  survey; d i s -  

mantlement and d isposa l ;  and documentation. Th is  d i sman t l i ng  p lan  was rev iewed 

and approved by t h e  Rockwell D&D Program O f f i c e ,  Health,  Sa fe t y  and R a d i a t i o n  

Services, and by  t h e  Engineering Department. I t  was then reviewed and approved 

by the Army Reactor Committee f o r  Hea l th  and Sa fe t y  (ARCHS). 

A c t i v i t i e s  concurrent  w i t h  p lann ing  were: (1 )  t he  a c q u i s i t i o n  o f  equipment, 

too ls ,  and m a t e r i a l ;  ( 2 )  placement o f  s e r v i c e  con t rac t s ;  and (3) t he  r e c r u i t m e n t  

and t r a i n i n g  o f  personnel.  Phase I a c t i v i t i e s  were i n i t i a t e d  on September 17, 

1979, and were completed on November 21, when ARCHS approved the  d i s m a n t l i n g  

plan. 

B. PHASE I 1  

Phase I 1  was i n i t i a t e d  on Novernber 26, 1979, w i t h  the movement o f  personnel 

t o  t he  DORF s i t e  i n  S i l v e r  Spring, Maryland, and was completed on February 22, 

1980, w i t h  t h e  r e t u r n  and reassignment o f  personnel t o  o the r  p r o j e c t s .  

Phase I 1  cons i s ted  o f  t h e . f o l l o w i n g  a c t i v i t i e s :  (1 )  s i t e  p repara t ion ,  

(2)  packaging and shipping r e a c t o r  components t o  HEDL, ( 3 )  exposure room 



dismantlement, ( 4 )  pool tank  removal, ( 5 )  concre te  excavat ion,  ( 6 )  s i t e  survey,  

and ( 7 )  waste d i s p o s a l .  

1. S i t e  Prepara t ion  

S i t e  p repa ra t ion  included those  a c t i v i t i e s  required t o  move t h e  Rockwell 

s t a f f  and t h e i r  equipment t o  t h e  D O R F  s i t e  and to  e s t a b l i s h  a  base o f  ope ra t ions  

i n  Maryland. A r ad io log ica l  survey of the  nonradioactive por t ions  o f  t h e  s i t e  

was conducted f o r  documentation and an ana lys i s  of the pool water was performed 

t o  determine compliance with 10 CFR 20.303. 

On November 26,  1979, a  six-man team from Rockwell I n t e r n a t i o n a l ' s  Energy 

Systems Group i n  Canoga Park, C a l i f o r n i a ,  a r r i v e d  in Maryland t o  begin the  

Phase I 1  work o u t l i n e d  i n  t h e  c o n t r a c t .  A base of opera t ions  was e s t a b l i s h e d  

within t h e  f i r s t  week inc luding  a  s i t e  rad io logica l  survey. A n  agreement was 

made with Holy Cross Hospital i n  S i l v e r  Spring wherein they would accep t  f o r  

treatment any r a d i o a c t i v e l y  contaminated person from DORF. 

A r ad io log ica l  survey taken of  one of the  f l o o r  dra ins  ad jacen t  t o  t h e  

parapet near t h e  main experimental  area indica ted  a c t i v i t y  i n  the  range of  

250 cpm B y .  The f l o o r  g r a t i n g  over  the  d ra in  was removed and the  r a d i o a c t i v e  

residue was vacuumed i n t o  an approved r ad ioac t ive  waste con ta ine r .  Resurvey of  

t h i s  d ra in  and a l l  o t h e r  a r e a s  o f  the  f a c i l i t y  outs ide  the  exposure room ind i -  

cated l e v e l s  o f  a c t i v i t y  well below those l i s t e d  i n  Tables 1 and 2. 

Water samples from t h e  pool tank were analyzed by Teledyne I so topes ,  WRMAC, 

and Rockwell., The da ta  a r e  shown i n  Table 3. These data show t h e  water  t o  be 
well within t h e  a l lowab le  l i m i t s  given i n  10 CFR 20, Appendix B,  Table 1, Column 2. 

Walter Reed H o s p i t a l ' s  Health and Safe ty  Branch granted Rockwell permission t o  

dra in  t h e  water  through t h e i r  s a n i t a r y  sewer system. 

2. Packaging and Shipping Reactor  Components t o  HEDL 

The TRIGA r e a c t o r  and its components were disassembled, packaged, and 
shipped t o   anford ford Engineering Development Laboratories  ( H E D L ) ,  Richland, 



TABLE 3 

ANALYSIS OF POOL WATER 

Rockwell 

WRAMC <Detectable gross 0  

5 x H-3 

Teledyne Isotopes 

Note: 10 CFR 20 l i m i t s  were i n t e r p r e t e d  t o  be 
as fo l lows:  4  i 0 - 7  u~i/ml~v; 

x lo - '  gross 0  

1.41 x H-3 

Washingron. The packages and shiprilent conformed t o  Department of Transpor ta t ion  

(DOT) s p e c i f i c a t i o n ,  T i t l e  49, Code o f  Federal Regu la t ions  (49 CFR). 

The r e a c t o r  and components were disassembled t o  t h e  degree necessary t o  

pe rm i t  packaging. A l l  o f  t h e  i tems l i s t e d  i n  Table 4 were removed, packed i n t o  

weatherproof conta iners,  and t ranspor ted  t o  HEDL. F igures  6 and 7  show r e a c t o r  

and component disassembly. F igures 3 and 9  show packaging a c t i v i t i e s .  F igure  10 

shows packages loaded i n t o  a  t r u c k  f o r  shipment. 

Each package was moni tored by the  Heal th P h y s i c i s t  t o  determine i t s  rad io -  

a c t i v e  content .  Only one o f  t h e  conta iners had s i g n i f i c a n t  de tec tab le  r a d i a t i o n  

a t  the  surface. I t was Conta iner  No. 158, a  DOT-type A-7A drum c o n t a i n i h  the  

10 C i  americium-beryl l ium neutron source. I t s  r a d i a t i o n  measured 120 mrad/h neu- 

tron-beta-gamma a t  the  sur face and 4  rnrad/h a t  1 rn. A l l  o f  t h e  o t h e r  conta iners  

were < I 0  mrad/h a t  the  sur face and near background a t  1 m. Tab le  5 i s  a  l i s t  o f  

conta iners,  t h e i r  volumes, weights, and contents.  



TABLE 4 

LIST OF REACTOR COMPONENTS SHIPPED TO H E D L  

Item / 
No. 

Descript ion 

Core Support S t r u c t u r e ,  Upper Sec t ion  

Core Support S t r u c t u r e ,  Lower Sect ion 

Top and Bottom Grid P l a t e s  

Connecting Rods f o r  Control Rods 

Control Rods 

Carr iage Drive Motor 

Water Pump: 1.5 hp 

Incore Experiment Tube 

Ion Chamber Support and Ion Chambers 

Carr iage Support R a i l s  

Lead Shield Door Drives and Linkage 

Pool Cover P la tes  

Fuel Storage Racks, Underwater 

Fuel Measurement Tool with Dial Micrometer 

Aluminum Water System Piping 

Water Pumps 

Demineralizers,  3 f t  3 

Flowmeters, 25  gpm 

Neutron Source, 10 C i ,  Am-Be 

Neutron Source Holder 

Pool Lights 

Carr iage Pos i t ioning  Potent iometer  

Carr iage Umbilical Arm 
Fuel Element Location Diagram 

3 Water Box, 1 f t  Capacity 
3 Charcoal F i l t e r ,  1 f t  Capacity 



'ic,te 6. Removal c f  ' ??c tor  S u z ~ o r t  
SLrucrure Fro? =ssl Tank 

I 

Figure  7 .  Reactor Cooling System Pip ing  
Afcer Disassesbly b u t  P r i o r  t o  

2ackaging 



z i ~ u r e  E. 9 e a c x o r  C c c i i n g  System 
P i 3 i n g  ' a r t i a l l y  Pac42ged 

(Box  0 .  155,  

F i g u r e  ?. ' a r t i a l l y  Fzckaged R e a c t o r  Core S u p p o r t  S t r u c t u r e  
(Eox !to. 154)  



TABLE 5 

CONTAINER PACKING LIST FOR HEDL SHIPMENT 
(Sheet 1 o f  2) 

Q u a n t i t y  

Box No. 151 (38 ft3, 1100 l b )  
No. 11 Lead Sh ie ld  Door Dr ive  and Linkage 

Motor and C lu tch  
ansmission Tee 

R igh t  Angle Transmission 2 
Door Transmission 2 
Short  Shaf t  2 
Long Shaf t  2 

No. 16 Water Pump 3 
Seals 4 boxes 
Carr iage D r i v e  Motor (Spare) 1 

Box No. 152 (112 ft3, 700 l b )  
No. 9 I o n  Chamber Supports 4 sets 
No. 4 Connecting Rods f o r  Control Rods 7 
No. 5 Cont ro l  Rods (2 ) ,  1 graph i te  3 
No. 14 Fuel Measurement Tool and D ia l  Micrometer 

Dip Leg (Water Dif fuser Pump), 1 long, 1 s h o r t  
Standard Cont ro l  Rod FFCR 
I o n  Chamber Guide 
Cont ro l  Rod Guide 
Core Thimble Guide 

No. 2 Core Support S t ruc ture ,  Lower Sect ion 1 
No. 12 Pool Cover P la tes  4 
No. 13 Fuel Storage Racks 16 

Connecting Rods and Bo l t s  
No. 2 1  Pool L i g h t s  4 
No. 10 Carr iage Support Ra i l s  2 
No. 24 Fuel Element Locat ion  Diagrams ( P i c t u r e  Frames) 3 
No. 5 Cont ro l  Rod and Connecting Rod 2 

Box No. 155 (159 ft3, 3200 1 b)  
No. 6 Carr iage 1 
No. 7 Water Pump 
No. 22 Potent iometer 
No. 17 Demineral izer  Tanks 4 



:.ABLE 5 

C%!TAINER ? A C X I r < G  LIST FOR HEDL SHIPMENT 
(Sk2e t  2 of 2 )  I 

Q u a n t i t y  
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F i g u r e  10. Truck Being Loaded w i t h  
Boxes and Drums o f  R e a c t o r  Com- 

ponents f o r  Shipment t o  HEDL 



3. Exposure Room Dismantlement 

The exposure room was str ipped of i t s  wood l i n ing ,  lead sh i e ld s ,  lead 

shield hoist ,  and other  removable components. The material  was separated and 

dispositioned based on radiological  analysis .  

The three f l o o r  drains  were temporarily plugged to prevent transporting 

radioactive materials  i n to  the  f a c i l i t i e s  holdup tanks. The aluminum tracks on 

the cei l ing and the  masonite covering the wood l in ing were removed from the 

exposure room. Radiation survey analysis determined t h a t  about two-thirds of the 

wood l ining could be disposed of as clean wood, the remaining one-third was 

packaged and disposed of a s  radioactive waste. The clean wood was removed from 

the exposure room, p u t  i n to  a large dumpster, transported t o  a local  dump s i t e ,  

and buried t o  prevent i t s  reuse.  The wood was s t r u c t u r a l l y  damaged as a r e s u l t  

of neutron i r rad ia t ion  and might have been tempting fo r  use as s t ruc tura l  material 

i f  l e f t  unburied. Figures 11 through 15 show these a c t i v i t i e s .  The concrete 

wall of the exposure room (Figure 16)  was covered with the  phenolic-coated t a r  

paper l i s t ed  in the  RFQ as being attached to the aluminum pool tank. Two lead 

shields were removed from t h e  wall adjacent to the pool tank. These were coated on 
one side with the  phenolic-coated paper from 

coating was scraped from the  lead and the  lead was recovered a s  clean scrap. 

Figure 17 shows the  lead removal task. 

Six 1-in. th ick pieces of lead were removed from the top portion of the  

exposed pool section of the  tank in the exposure room. The aluminum frame was 

removed from the lead and disposed of as radioactive waste. The lead was analyzed 

and determined to  be accept9ble a s  clean scrap. Figures 18 and 19 show these 

operations. 

The lead shie ld  was removed from the lead shie ld  ho i s t  as shown i n  Figure 20. 

This shield was act ivated s l i g h t l y  and was packaged as rad ioac t ive  waste. The 

lead shield ho is t  was drained of hydraulic o i l .  The o i l  was analyzed-and was 

found to  be nonradioact'l've. This o i l  was picked u p  by a "reclaimed o i l "  pro- 
cessor a t  no cos t  t o  the  program. The lead shield ho is t  was removed by f i r s t  
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excavat ing t h e  sand surrounding i t  (Figure 21)  and then breaking t h e  B-in.- thick 

l a y e r  of concre te  t h a t  surrounded i t s  base with a  jackhammer. Figure 22 shows 

t h e  h o i s t  removed. The h o i s t  was ac t iva t ed  and was t h e r e f o r e  packaged and 

disposed of a s  r a d i o a c t i v e  waste.  

4. Pool Tank Removal 

Transformer o i l  and lead-shot  were drained from t h e  l ead  s h i e l d  doors ,  t h e  

doors were removed from t h e  pool tank, and t h e  pool t ank  was removed from t h e  

concre te  c a v i t y .  

To f a c i l i t a t e  r e a c t o r  component disassembly, an opening was c u t  i n t o  the  

pool tank t o  provide  access  t o  i t  from t h e  exposure room. This  opening was 
2 enlarged t o  about  7 - f t  (F igu re  23) when pool tank removal was s t a r t e d .  

Samples of  t h e  t ransformer  o i l  (F igure  24) were removed from t h e  lead doors 

and analyzed by Garnett-McCreath Labs i n  Harr isburg,  Pennsylvania,  f o r  polychlo- 

r i n a t e d  biphenals  ( P C B ) .  PCB concentrat ions were determined t o  be <I  ppm, a  f a c t o r  

of 50 below t h e  e s t a b l i s h e d  l i m i t s  f o r  con t ro l l ed  d i s p o s a l  a s  given i n  40 CFR 

Par t  761. About 180 gal of  o i l  was dra ined  from t h e  l e a d  doors  i n t o  four  55-gal 

metal drums. This  o i l  was given t o  a  "reclaimed o i l "  p rocesso r  a t  no c o s t  t o  t h e  

program. 

Lead was dra ined  from t h e  doors i n t o  t h i r t e e n  55-gal drums. Figure 25 shows 

t h i s  opera t ion .  Each drum weighed about 2,150 l b  o r  a  t o t a l  of  28,000 lb .  Lead 
samples from each drum were analyzed t o  determine r a d i o a c t i v e  content .  All 

samples were well under t h e  allowable l i m i t  f o r  r e l e a s e  f o r  u n r e s t r i c t e d  use. 

Table 6 presents  t h e  r e s u l t s  of  these ana lyses .  When s u f f i c i e n t  lead  had been 

dra ined  from t h e  door s ,  they were l i f t e d  from t h e  tank  wi th  t h e  overhead crane 
and removed t o  a  low-background area f o r  a  r ad io log ica l  survey .  Removable and 

f i x e d  contamination l e v e l s  were well below l i m i t s  a s  d e p i c t e d  i n  Table 2. 

The doors and t h e  l ead  were disposed of a s  sa lvageable  s c r a p .  

The aluminum pool tank was c u t  i n t o  severa l  s e c t i o n s  t o  enable i t s  removal 

from t h e  concre te  c a v i t y .  Figures 26, 27, and 28 show t h i s  a c t i v i t y .  Each p iece  
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F i g u r e  25.  Drainir:; Le?? From Lead 
Goo!-5 

F i g u r e  26. C u t t i n g  a  S e c t i o n  o f  Reactor  
? o o l  Tank 
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was surveyed i n  a  l o w  background area t o  de te rm ine  r a d i o a c t i v e  c o n t e n t .  The a r e a  

o f  the  tank t h a t  was exposed t o  t h e  exposure room and an a rea  180' f r o m  t h a t  

p o s i t i o n  and 2 f t  t o  e i t h e r  s i d e  o f  t h e  c o r e  c e n t e r l i n e  was removed and packaged 

as  r a d i o a c t i v e  waste.  The r e m a i n i n g  aluminum f rom t h e  tank  was be low t h e  l i m i t s  

shown i n  Tables 1 and 2.  T h i s  aluminum was d i sposed  o f  as s a l v a g e a b l e  sc rap .  

The pool tank had a  c o a t i n g  o f  epoxy-based p a i n t  i n s t e a d  o f  t h e  p h e n o l i c - c o a t e d  

t a r  paper 1  i n e r  d e s c r i b e d  i n  t h e  RFQ. There was v e r y  l i t t l e  adhes ion o f  t h e  t a n k  

t o  the  conc re te  as  a  r e s u l t  o f  i t s  be ing p a i n t e d  i n s t e a d  o f  c o a t e d  w i t h  t a r  

paper. 

5. Concrete E x c a v a t i o n  

Fo l lo rv ing exposure  room d isman t lemen t  and poo l  t a n k  remova l ,  a  d e t a i l e d  

r a d i a t i o n  su rvey  was conduc ted  o f  t h e  exposed c o n c r e t e  s t r u c t u r e s  t o  e s t a b l i s h  a  

map o f  r a d i c a c t i v i t y .  Concre te  samples were co red  ( F i g u r e  29)  f r o m  s e l e c t e d  

areas t o  e s t a b l i s h  t h e  e x t e n t  and l e v e l s  o f  a c t i v a t i o n  i n  t h e  c o n c r e t e  s t r u c -  

t u r e s .  F i g u r e  3 0  shows t h e  OORF sampl ing p l a n  i d e n t i f y i n g  t h e  l o c a t i o n  where 

c o r e  samples were taken.  T a b l e  7 shows t h e  r e s u l t s  o f  t h e  c o r e  sample a n a l y s i s  

and Tab le  8 i s  a  compar i son  o f  t h e  r e s u l t s  o f  a n a l y s i s  f r o m  two independen t  

l a b o r a t o r i e s .  The c o r e  samples t h a t  were p r o v i d e d  f o r  c o m p a r a t i v e  a n a l y s i s  were 

taken f rom two a r e a s  o f  t h e  exposure  room. Sample Nos. 3, 3A, and 30 were t a k e n  

f rom t h e  w a l l  and Sample Nos. 34, 34A, and 34B were taken f r o m  t h e  f l o o r .  Each 

group o f  samples were c o r e d  as  c l o s e  t o  each o t h e r  as p o s s i b l e .  

Core samples were p r e p a r e d  f o r  a n a l y s i s  a t  OORF and a t  ESG u s i n g  e x i s t i n g  

ESG procedures. The samples were  c u t  w i t h  a  t u n g s t e n  c a r b i d e  saw b l a d e  a t  t h e  

a p p r o p r i a t e  d i s t a n c e  f r o m  t h e  end  d e s i g n a t e d  " t h e  surface:" The powder g e n e r a t e d  

by sawing was c o n t a i n e d ,  weighed, and counted on a n  KMC Model 72, a u t o m a t i c  

c o u n t i n g  system f o r  a l p h a  and beta-gamma s i m u l t a n e o u s l y .  

Due t s  p r e f e r e n t i a l  c u t t i n g  t h r o u g h  s o f t e r  m a t e r i a l  i n  t h e  c o r e  sample, 

i.e., b inder  and s o f t  r o c k  as opposed t o  t h e  ha rder  r o c k  m a t r i x ,  t h i s  samp l ing  

techn ique d i d  n o t  p e r m i t  o b t a i n i n g  a  f u l l y  r e p r e s e n t a t i v e  sample o f  t h e  t o t a l  

a c t i v i t y .  



Figure  29. Core S m p l i n ~  c f  Concreze i n  E x ~ o s u r e  Room 

Teledyne I so topes  prepared t h e i r  saii:ples by c u t t i n ?  through t h e  e n t i r e  c o r e  
-. sample t o  segment i t  i n t o  1 - in .  t h i ck  s m p l e s .  ;::e e n t i r e  sample was then counted 

t o  determine a c t i v i t y .  This  technique was most r e p r e s e n t a t i v e  of t h e  t o t a l  

a c t i v i t y  remaining i n  t h e  conc re t e  a t  DCRF. The r e s u l t s  of the  concre te  sample 

ana lys is  formed t h e  b a s i s  f o r  t h e  concrete exca,.-;' , c ~ t o n  pian.  Figures 31 and 32 

show diagrams of  t h e  planned excavat ions.  

Concrete excavat ion  began i n  the pool tank cav i ty  with the  removal o f  t h e  

pedestal which extended under t h e  tank in to  the  exposure room. Jackhammers were 

'used t o  break t h i s  pedes t a l  (F igure  33) a n d  the th in  vial1 s e c t i o n  between t h e  

pool tank c a v i t y  and t h e  exposure roon. Eeinforcirig bar ( r e b a r )  was removed a s  

necessary t o  permit  f u r t h e r  concre te  re-ioval o r  b.ecause of a c t i v a t i o n .  Act iva ted  
. , 

concrete  i n  t h e  back o f  t h e  pool tank cavi ty  :.!as s n e l  re:?oved. This a r e a ,  shown 

in Figure 34, extended about  2 f t  t o  ezch s i d e  of the core c e n t e r l i n e  and followed 

the  curva ture  of  t h e  w a l l .  Maximum depth of the  excavation was 10 i n .  a t  core  

c e n t e r l i n e  and t ape red  t o  about  2 i n .  2 t  2 f t  fro;:: the  c e n t e r l i n e .  Radiological  
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TABLE 7 

PRE-EXCAVATION ANALYSIS OF CONCRETE BY ESG AT DORF 
(Gross De tec tab le  Beta A c t i v i t y )  

(Sheet 1 o f  2) 

C e i l i n g  

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1  

2 2 

100 cpm 

Background 

25 cpm 

50 cpm 

25 cpm 

100 cpm 

50 cpm 

50 cpm 

Background 

200 cpm 

50 cpm 

100 cpm 

150 cpm 

Background 

Background 

50 cpm 

34.0 

12.0 

21.5 

18.4 

25.3 

42.1 

50.4 

21.8 

9.9 

49.9 

43.9 

37.7 

57.2 

17.4 

23.8 

17.0 

27.1 

19.5 

10.2 

16.2 

22.6 

33.6 

27.6 

15.1 

7.0 

396.8 

21.8 

15.5 

11.0 

9 .5  

11.4 

11.2 

23.4 

20.1 

17.0 

7.0 

19.1 

41.0 

43.3 

3 . 1  

LTO 

26.3 

27.8 

35.2 

20.7 

15.7 

7 .0  

8 .1  

22.8 

11.5 

17.4 

7.3 

6.4 

17.8 

33.6 

1 .5  

1.2 

23.8 

20.1 

19.5 

30.9 

1.0 

3.5 

2 .3  

13 .1  

8 .3  

14.7 

5.6 

12.2 

14.9 

18.4 

LTD 

A.4 

14.5 

15.3 

16.6 

16.6 

1.7 

6.2 

8 .3  

12.8 

11.8 

13.7 

13.3 

5.6 

2 1 . 1  

23.8 

5.8 

5.4 

17.0 

6.4 

17.8 

14.7 

8.2 

9 .1  

9 .5  

10.6 

6.2 

13.7 

3.7 

16.0 

8.7 

22.6 

0.2 

5 .8  

13.9 

?.5 

24.2 

12.6 

9.9 

8 . 1  

5.4 



PRE-EXCAVATION ANALYSIS OF CONCRETE B Y  ESG AT DORF 
(Gross Detectable Beta A c t i v i t y )  

(Sheet 2 o f  2)  

pCi/g 1 Core 1 Distance from Concrete Surface 
( i n . )  

Tank 

Floor 

* C o u n t  r a t e  meter with a 2- in.  th in  window pancake G-M d e t e c t o r .  

Number 

23 

24 

2 5 

2 6 

2 7 

28 

2 9 

30 

31 

3 2 

3 3 

34 

4 

- 

12.6 

5.4 

1.0 

LTD 

38 .3  

2 . 3  

2.5 

8 . 3  

0.6 

3.7 

LTD 

survey of the pool tank c a v i t y  indica ted  compliance with Regulatory Guide 1.86,  

s t i p u l a t i o n s  of which a r e  l i s t e d  i n  Tables 1 and 2. 

Nuclear Controls Corporation ( N C C )  was cont rac ted  to  break t h e  ac t iva t ed  

concre te  from t h e  r o l l i n g  door and t o  remove the  remainder of  t h e  door from t h e  

s i t e .  This ope ra t ion ,  shown in Figures 35, 36, and 37, was supported by the 
Rockwell s t a f f  and took p lace  between January 28 and February 4 ,  1980. NCC used 

a rock s p l i t t e r ,  a jackhammer, and a mobile hydraul ic  ram (hyram) t o  break up t h e  

door and remove i t  from t h e  f a c i l i t y .  The c lean  rubble from t h e  door was s taged  

on s i t e  f o r  removal during Phase 111. The a c t i v a t e d  rubble was packaged by 

Rockwell f o r  d isposa l  a s  r a d i o a c t i v e  waste. 

P U G *  

Background 

400 cpm 

150 cpm 

Background 

Background 

' 100 cpm 

100 corn 

50 cpm 

50 cpm 

Background 

25 cpm 

Background 

5 

- 

22.8 

9.9 

2.9 

LTLI 

13.5 

5.6 

10 .8  

12.2 

5.6 

5.2 

8.3 

- 
0 

- 

59.5 

29.8 

9.7 

3.5 

43.9 

20.9 

18.6 

19.9 

7 .3  

19.3 

15.3 

6 

5.0 

19.7 

9 . 3  

4 .6  

2.1 

18.0 

12.2 

10.4 

LTD 

11.8 

L T D  

5 .0 



TABLE 8 

PRE-EXCAVATION ANALYSIS OF COFICRETE BY TELEDYNE ISOTOPES 

I ESG Data*  

38 

348 

6 i n .  

17.8 

4.5 

4 i n .  

24.4 

6.3 

0  i n .  

74.5 

12.9 

5 i n .  

19.0 

9 .  0 

2 i n .  

41.3 

6.7 

1 i n .  

70.2 

6 .7  

3  i n .  ------- 
26.2 

11.3 
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Figure 31. Planned Excavation 
(Side View) 

Figure 32. Planned Excavation 
(Top View) 
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The f i r s t  e f f o r t  i n  t h e  exposure room was t h e  removal o f  some o f  t h e  pheno- 

l i n e  l i n e r  ( t a r  paper)  from the  concrete w a l l s  t o  determine i t s  e f f e c t  on back- 
2 

ground r a d i a t i o n  i n  t h e  room. A surface area o f  about 150 ft o f  t h e  n o r t h  and 

eas t  wa l l s  was removed by scabbl ing w i t h  bushing t o o l s  i n  15 - lb  ch ipp ing  hammers. 

This  a c t i v i t y  i s  shown i n  F igure  38. Radiat ion meas h  a  PUG 1 before  

and a f t e r  scabbl ing i n d i c a t e d  no d i f fe rence i n  read ing  even t o  where 1/4 i n ,  o f  

concrete was removed. Based on these r e s u l t s ,  removal o f  t h e  pheno l ine  l i n e r  

from the concrete was terminated. 

Based on the  co re  sample analys is  and con tac t  r a d i a t i o n  read ings ,  t he re  were 

f i v e  areas o f  the  exposure room s i g n i f i c a n t l y  above background. These areas are  

i d e n t i f i e d  i n  F igures  3 1  and 32. Concrete was removed f rom these areas t o  

depths o f  6 t o  8 i n .  us ing  a  combination o f  h y d r a u l i c  c rack  fo rming and impact.  

A commercial rock s p l i t t e r  was used t o  h y d r a u l i c a l l y  compress t h e  concre te  t o  

form cracks, a  jackhammer o r  ch ipping hammer was then used t o  break t h e  concrete 

from the wa l l s  and c e i l i n g .  Figures 39 through 42 show t h i s  a c t i v i t y .  About 

40,000 l b  o f  concre te  was removed from the exposure room, packaged i n  DOT-approved 

shipping conta iners ,  and disposed o f  as r a d i o a c t i v e  waste. 

6 .  S i t e  Survey 

Concurrent w i t h  and f o l l o w i n g  the removal o f  r a d i o a c t i v e  components and 

ma te r ia l s  from t h e  DORF s i t e ,  rad io log i ca l  surveys were conducted t o  document the  

l e v e l s  o f  r a d i o a c t i v i t y  l e f t  i n  the  f a c i l i t y .  Tab le  9 p resents  data generated 

from analyz ing concre te  f o r  f i x e d  contamination. No f i x e d  o r  removable contami- 

n a t i o n  o r  a c t i v a t i o n  was detectable outs ide of t h e  exposure room above Tables 1 

and 2  l i m i t s .  Concrete a c t i v a t i o n  i n  the exposure room was g r e a t e r  than t h e  

Table 2 l i m i t s  b u t  l e s s  than the l i m i t s  spec i f i ed  i n  t h e  NRC Regulatory Guide 1.86. 

Figures 43 through 45 show the  detectable a c t i v i t y  remain ing  i n  t h e  exposure room 

as determined d u r i n g  t h e  f i n a l  s i t e  survey. Continuous a i r  mon i to rs  were oper- 

ated i n  the r e a c t o r  b u i l d i n g  dur ing  the demol i t ion .  An NMC Model was loca ted i n  

t h e  h igh  bay and an E b e r l i n e  Model was loca ted i n  the exposure room. Table 10 

shows the a i r  s a m ~ l e  r e s u l t s  f o r  those areas. 



- .  - -  , .  
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F i g u r e  38. S c a b b l i n g  C o n c r e t e  from Sur- 
f a c e  o f  Exposure  Room Wall 



F i g u r e  39. 
I n r o  

( p r e p z r a  

Us ing  Rock D r i l l  t o  Bore Holes  
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t i o n  f o r  i n s e r r i n g  r o c k  s p l i t t e r )  

F i g u r e  Q .  ':sing 3 c - t : ,  S ? l i t t e ! -  t o  t o r n  Cracks i n  Concre te  L e i  l i n g  
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Figure 42. View of  Concrete Excava- 
t ion  of C e i l i n g ,  Floor ,  East  and 
North Walls o f  Exposure Room and 

Portion o f  Pool Tank Cavity 



TABLE 9 

ONTAMINATION I N  CONCRETE 

Sample 
No. 

P- 1 

P-2 

P-3 

P-4 

P-5 

P-6 

P-  7 

P-8 

P-9 

P-10 

P-11 

P-12 

P-13 

P-14 

P- 15 

P-16 

P- 17 

Note:  F i v e  
t a i n e d  approx i rna te i y  15 pC i /g  C O ~ ? ,  and one sample c o n t a i n e d  
96 p C i / a  ~ ~ 1 3 4  ( P - 1 7 ) .  

L o c a t i o n  

Excava ted  South  Wal l  

Nonexcavated South  Wall  

Excavated P i t  !!a11 

Excavated P i t  Wal l  

Nonexcavated F l o o r  

Nonexcavated South  Wall  

Excavated South Wal l  

Nonexcavated West Wal l  

Excava ted  I l e s t  Ha l  1 
( P l u g )  

Nonexcavated N o r t h  Ma1 1 

Excavated R o r t h  Wal l  

Scabbled E a s t  Wal l  

Nonexcavated South  
R e a c t o r  Wal l  

Excavated South  Reactor  
Wa l l  

Excavated C e i l i n g  

Nonexcavated C e i l i n g  

Nonexcavated C e i l i n g  

samples c o n t a i n e d  approx ima t  

- 
co60 

2 7 

2 1 

l A  

19 

3 2 

16 

13 

2 8 

29 

134 

18 

15 

1 

5 

15 

34 

19 

l y  10 

T o t a l  

3 1  

79 

5 3 

6 7 

104 

49 

43 

9 3 

69 

162 

56 

3 9 

7 

37 

8 8  

122 

79 

con- 

PC i /g  

Eu 152 

-- 

54 

37 

43 

6 8 

3 3 

28 

6 1 

3 7 

28 

36 

2A 

6 

30 

68 

82 

56 

p C i / g  K ~ ' ,  

D ry  

€,,15J 

4 

4 

2 

2 

A 

- 

2 

4 

3 

- 

2 
- 

- 

2 

5 

6 

4 

two sdno les  



Figure 43. DORF F i n a l  Survey, Exposure Room 
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Figure 44. DORF F i n a l  Survey, Exposure Room 



EASr WALL 

Figure 45. DORF Final Survey, Exposure Room 



TABLE 10 

RESULTS OF A I R  SAMPLING AT DORF 

1979 -- 

3 Dec. t o  10 Dec. 

10 Dec. to 17 Dec. 

17 Oec. t o  20 Dec. 

1980 

8 Jan. to  14 Jan. 

14 Jan. to 18 Jan. 

18 Jan. to  22  Jan. 

22  Jan. to  25 Jan. 

25 Jan. to  28 Jan. 

28 Jan. t o  31 Jan. 

31 Jan. to  7 Feb. 

7 Feb. t o  12 Feb. 

12 Feb. t o  16 Feb 

-9 Note: MPC f o r  ~u~~~ in  a i r  i s  4 x 13 uCi/cc. This was 
presen 

7. Waste Disposal 

~ C i / c c  

Radioactive (RA) waste was packaged in to  DOT-approved containers as  t he  , 

High Bay 

waste was generated. The types of material removed from the DORF s i t e  as  RA 

waste included concrete, wood, aluminum, s t e e l ,  p l a s t i c ,  and rubber. Forty-seven 
3 s tee l  drums and eight  wooden boxes containing 1143.5 f t  , weighing 60,425 1 b, and 

1.17 x C i  were removed from DORF. The waste was disposed o f  by land buria l .  

Due t o  S t a t e  of South Carolina r e s t r i c t i ons  on the volume of RA waste permitted 

for  burial a t  the  Barnwell s i t e ,  the e a r l i e s t  space a l loca t ion  avai lable  to  DORF 

Exposure Room 

waste was in  April.  In order to  complete the  DORF contract  on schedule, the  

waste was shipped t o  the  Nuclear Engineering Company (NECO) s i t e  i n  Beatty, 



F i g u r e  tT. R a d i o a c t i , ~ e  :.!as-e C o n t a i ~ ~ e r s  Being Loaded Onto Truck  
for, D i s ~ o s a l  by Land B u r i a l  



Nevada. Chem-Nuclear Systems was contacted t o  a c t  as broker  f o r  t h e  d i sposa l  of 

the  RA waste. I n  t h a t  capac i ty ,  they handled the arrangements f o r  t h e  t ranspor ta -  

t i o n  and d i sposa l  o f  t h e  waste t a k i n g  possession o f  i t  a t  the  DORF s i t e  boundary. 

F igures  46 and 47 show waste be ing  loaded f o r  shipment t o  l and  b u r i a l .  

C.  CONFIRMATORY SURVEY 

A survey o f  t h e  DORF s i t e  was conducted between February 25, 1980 and 

February 27, 1980 by a  U.S. Army Environmental Heal th Agency r a d i a t i o n  survey 

team. Th is  survey was co~iducted t o  con f i rm  compliance w i t h  NRC Regu la tory  Guide 

1.86 p r i o r  t o  t h e  Army's acceptance o f  the  f a c i l i t y  f o r  u n r e s t r i c t e d  use. The 

survey team's recommendation, f o l l o w i n g  ana lys is  o f  the data f rom t h e  o n s i t e  

survey, was t o  accept the  f a c i l i t y  f o r  u n r e s t r i c t e d  use. A  copy o f  t h i s  recommen- 

d a t i o n  and t h e  p r e l i m i n a r y  resu ' l ts  o f  t h e i r  survey are appended i n  Appendix A. 

Compliance w i t h  NRC Regulatory Guide 1.86 was a  contracted p r e r e q u i s i t e  t o  con- 

duc t i ng  Phase 111 tasks. 

D. PHASE 111 

d ismant l ing  the  concrete parapet  i n  f l o o r  

l e v e l ,  t h e  r e s t o r a t i o n  o f  any d is rup ted serv ices  t o  the b u i l d i n g ,  and the  r e p a i r  

of f a c i l i t i e s  damaged by t h e  d ismant l ing  a c t i v i t i e s .  An o p t i o n  was g i ven  t o  haul 

a l l  o f  t h e  d e b r i s  f rom the s i t e  o r  t o  pu t  i t  i n  the pool tank c a v i t y ,  prov ided a  

b a r r i e r  was erec ted  between t h e  exposure room and the c a v i t y .  

Phase 111 began on A p r i l  21, 1980 when ESG was o f f i c i a l l y  n o t i f i e d  t h a t  DORF 

was i n  compliance w i t h  NRC Regulatory Guide 1.86,,and was completed on May 9, 

1980. 

Nuclear  Cont ro ls  Corporat ion (NCC), a  subs id ia ry  o f  t h e  Penhal l  Company, was 

con t rac ted  by ESG t o  perform a l l  o f  the Phase I 1 1  work. They e l e c t e d  t o  cons t ruc t  

a  b a r r i e r  between t h e  exposure room and the pool tank c a v i t y  t o  p e r m i t  the  debr is  

f rom t h e  parapet  t o  be disposed i n  the  c a v i t y .  The b a r r i e r  was cons t ruc ted  w i t h  

a  s i n g l e  course o f  t h e  No. 4 r e i n f o r c i n g  bar  i n  the wa l l  and a  double course i n  

t h e  r o o f  ex tens ion  t o  the  exposure room c e i l i n g .  The b a r r i e r  w a l l  was formed by 



F i q u r f  09. Vie;.; o f  ?z r r i f r  !,!all From E x p o s u r e  R00il 



a single pour of concrete t o  a minimum thickness of 8 in. Figures 48 and 49 show 

the barr ier .  

NCC contracted Controlled Demo1 i t ion  Incorporated ( C D I )  to dismantle the  

concrete parapet. C D I  special izes  in explosive demoli 

e and placed in to  the pool tank cavity by the combined use of 

harges, jackhammers, and a "8obcatU skiploader. Figures 50, 51, 

and 52 show the parapet during dismantlement. Figure 53 shows the parapet demo- 

1 i t ion completed w i t h  the rubble completely below the f loor  leve l .  A r a i l i n g  was 

insta l led around the open p i t  to  provide a safety  barrier.  Restoration of the 

floor was not included in t h i s  contract. 

Rubble, remaining on s i t e  from the demolition of the ro l l ing  door during 

Phase 11, was removed from the s i t e  and, t ha t  area where the rubble had been 

piled was leveled and reseeded. 

The building was cleaned of the debris generated by the demolition work. 

Minor repairs  were made to  res tore  the f a c i l i t y ' s  lighring system and o the r  

u t i l i t i e s  were ver i f ied  to  be functioning sa t i s fac tor i ly .  

DORF f a c i l i t y  drawings were redlined to  r e f l e c t  the changes made by the 

performance of the  contracted work. These drawings were presented t o  the  DORF 

Contracting Off icer ' s  Representative. A l i s t  of the drawings and a descr ip t ion  

of the changes a r e  given i n  Table 11. 
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Figure 51.  "2rz:et ,After Several Explosive Charges Set  O f f  



PI 

Figure  5 2 .  Concrete ?bb"s ??ins 'bsn?d inro "sol Tank Cavicy 



TABLE 11 

REDLINE CHANGES TO DORF DRAWINGS 
(Sheet 1 of 2 )  

DRAWING NUMBER 

A-1 FLOOR PLANS AND SCHEDULES 

Shows lead shie lding removed. 
Reference t o  Drawings 3-1,  2 ,  3,  and 4 fo r  changes. 

A-2 ELEVATIONS A N D  SECTIONS 

Crosshatched Section A t o  show deletion of parapet and Exposure 
Room wood. 

Also crosshatched elevation B-1 to show deletion of d e t a i l s  f o r  
Exposure Room. 

A-3 SECTIONS A N D  DETAILS 

Crosshatched Details  5 ,  10, 11, and 12 to show deletion of wood 
i n  Exposure Room. 

E-1 SINGLELINEDIAGRAM 

Circled portion of l ine  diagram showing the rec i rcu la t ing  water 
pumps, lead sh ie ld  door, ro l l ing  door, and core dolly e l e c t r i c a l  
systems disconnected. 

E-2 GROUNDING PLANS A N D  SYMBOLS 

Circled parapet and Exposure Room grounding references t o  show 
them removed. 

E-4 POWER 

Marked up p r i n t  t o  r e f l ec t  disconnected c i r c u i t s  

E-6 SAFETY INTERLOCK DIAGRAMS 

Noted t h a t  fuses were removed from the relay panel i n  order t o  
disable  those c i r c u i t s .  

M - l  PLANS AIR CONDITIONING 

Noted t h a t  wood was removed from the Exposure Room. 



TABLE 11 

REDLINE CHANGES TO DORF DRAWINGS 
(Sheet 2 of 2) 

DRAWING NU!,iBER (Continued) 

M-2 EQUIPMENT ROOM DETAILS 

Showed t h a t  reactor  cooling equipment was removed and tha t  the 
hydraulic system for the lead shie ld  ho is t  was drained and  the  
hydraul ic  cyl inder  removed. 

M-3 PLUMBING 

Crosshatched de t a i l s  5 ,  6 ,  and 8 ,  and Section B t o  show deletion.  

M-5 ROLLING DOOR - EXPOSURE ROOM 

Noted t h a t  the door was demolished. 

s-1  PLANs 
Crosshatched Detail 4 to show delet ion.  

8-2 SECTIONS 

Crosshatched Detail 1, Section C and Section D t o  show deletion.  
Also crosshatched to show approximate areas  a f fec ted  by the 
excavation of concrete. 

5-3 DETAILS 

Crosshatched ro l l ing  door frame t o  show delet ion.  Also c i rc led 
and crosshatched area of doonvay affected by concrete removal. 

5-4 RAMP PLANS AND DETAILS 

crosshatch& ramp plan, ramp reinforcing plan,  Section A, and 
Detai ls  1 and 2 t o  show deletion.  
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DEPARTMENT OF THE ARMY 
HARRY DIAMOND LABORATORIES 

2800 POWDER MILL ROAD 

ADELPHI. MD. 20783 

DELHD-N-RBI 22 Apr i l  1980 

Rockvell I n t e r n a t i o n a l  C0rp. 
Energy Systems Group 
8900 De Soto Avenue 
Canoga Park, CA 91304 

R E C E I V € D  

APR 2 5 1980 

:hespondence k p t .  

Reference: Cont rac t  D M  21-79-C-0136 

The inclosed l e t t e r  of 17 A p r i l  1980 from t h e  U.S. Arny M a t e r i a l  Develop- 
ment and Readiness Command, D. Taras  s t a t e s  t h a t  t h e  NRC Regulatory Guide 
1-86  c r i t e r i a  f o r  u n r e s t r i c t e d  use  has been achieved a t  t h e  Diamond Ordance 
Radiat ion F a c i l i t y  (DORF) based upon the  prel iminary r epor t  from t h e  U.S. 
Army Environmental Hygiene Agency, 3  Apr i l  1980. Accordingly, t h i s  l e t t e r  
c o n s t i t u t e s  o f f i c i a l  n o t i f i c a t i o n  t h a t  Sec t ion  F.5.1 of t h e  above c o n t r a c t  
has been accgnplished and you now have t h i r t y  days from the  d a t e  of t h i s  
l e t t e r  t o  i n i t i a t e  the  phase I11 tasks  ( i . e .  F.5.2 - F.10 a s  amended) a s  
indica ted  i n  S e c t i o n  11.3 of t h e  con t rac t .  

S ince re ly ,  
G-/ -4, & 0, A'- 

Charles Ware 
Contract ing O f f i c e r s  
Representa t ive  

i n c l .  - 2 
CF 
J. Rosado 22000 
D. Schal lhorn 22900 
A. 1,lazzone 091 
J. Har r i s  Rockwell I n t .  



.Az*?.+ 
CE?F.RThlENT 07 T K C  AKhl'l  

HEADQUARTERS US ARMY MATERIEL 0EVELOPME)lT AND READINESS COMMAND 

5 0 0 1  EISENHOWER AVENUE. ALEXAHDIIA. YA. 22333 

D.  Taras/seb/AUFOVOX 284-9340 

DRCSF-P 1 7  A p r i l  1980  

SUBJECT: Decontamination of Diamond Ordnsnce Rad ia t ion  F a c i l i t y  

TXRU : Commander 
US k m v  ~ l e c t r o n i . c s 2 . r s e z 6 n d  Development Comvsnd 

TO: Comaander 
Har ry  Diamond L a b o r a t o r i e s  
ATTN: DELHD-S-XBI 
Ade lph i ,  bm 20i83 

1. Refe rence  i s  made t o  t h e  f o l l o w i n g  r e p o r t :  Xad ia t ion  P r o t e c t ~ o n  S p e c i a l  S tudy  
No. 28-43-0982-80, Close-Out Survey of Dionond Ordnance ?.adistion F a c i l i t y  (DORF), 
25-28 Februa ry  1980. 

2. On 1 0  A p r i l  t h e  Aray R e a c t o r  Cornnittee f o r  Hea l th  and S a f e t y  reviewed t h e  
r e f e r e n c e d  r e p o r t  and concluded t h a t  decontaminat ion is c o n s i s t e n t  w i t h  t h e  
c r i t e r i a  i n  NRC Regu la to ry  Guide 1 . 8 6  and i s  a s  10.i a s  r e a s o n a b l y  a c h i e v a b l e .  I n  
PHOXECON, 17 A p r i l  8 0 ,  LTC Q u i l l i n ,  h'iLiYC R a d i a t i o n  P r o t e c t i o n  O f f i c e r ,  s t a t e d  
t h e s e  a c h e i v e d  l e v e l s  a r e  a c c e p t a b l e  t o  W 4 C .  Based on t h e  above,  t h e  f a c i l i t y  
is  s u i t a b l e  f o r  u n r e s t r i c t e d  u s e  and occupancy. , y- 

ELenber, Army Reac to r  Committee 
f o r  Hea l th  and S a f e t y  

CF: 
HQDA(DASG-PSP-E); (DAPE-HRS) 
b.ICIS 
DRCSG 



OF T H ~  * s M y  Mr. Lodriclc~/ALJTii!"Ti 
584-3525 

HSE-R!I/!;IP 

SUBJECT: Pre l i r i ina ry  R e p o r t ,  Red ia t ion  Prc'.?:tlon Spec ia l  Stud 
28-43-0982-50, Close-Out Survey vf  Zircintid Ordtiance Ra 
F a c i l i t y  (DO?F), 25-28 Fehruary I??) 

Coill~na tider 
US Army 1.tatericl  Ucvclo;n?nt and 

Rcadi ness  Co:ni:iand 
ATTK: DRCSG 
5001 Eisenhower Av?nuc 
A1 exandr i  a ,  V A  22333 

- .  
1. AUTl iCHITY.  L e t t e r ,  DEl.ii9-i!-?.Ol: Hdrry i r-5nli L d b o r a t o r i e s ,  2 iio:.e?ber 
1979, s u b j e c t :  2eqt:est f o r  a  2 a d i o l 3 o i c a l  : ' ?? l th  Spec ia l  Stud:), ,?!id 
indorst?mt.r~t t h e r e t o .  

2 .  PURPOSE. Th i s  s p e c i a l  stu'y was perfc:-r-ld t o  d e t e m i n e  t h c  pr;.sencc! a r d  
e x t e n t  of r a d i o a c t i v e  c o ~ i t a n i i n a t i o n  and i:het-.er t h e  f a c i l i t y  n e t  t h e  
r a d i o a c t i v e  contat;! ination l e v e l s  s t a t e d  it? :;..-:ear Regu la to ty  Comt::ission, 
Regula tory  Guide l.EG, Terininntion of Opei-?::n L icenses  f o r  t luc lea r  
Z e a c t o r s ,  J u n e  1971,  f o l  lobrinv d e c o n t a ~ : i i n ~ f  l::?. 

a.  T h i s  r a d i a t i o n  pi -otect io i i  s p e c i a l  -j:;dy was conducted by '!r. Gordo!: 
; I .  Lodde, H e a l t h  Phys . i c i s t ,  and 2LT Roger ::. i s ,  J . ,  H e a l t h  Phys ics  
D i v i s i o n ,  t h i s  Agency, d u r i n g  tile per iod 25-23 Fehruary 1980. 

b. A n  e n t r a n c e  i n t e r v i e w  and a n  e x i t  S r i e f i n g  i lcre  provided to  i.?r. 
C h a r l e s  Ware, Cot i t rac t i l ig  O f f i c e r ' s  l?epres?:~:~f ivc .  I iarry Diamond 
L a b o r a t o r i e s .  / 

a .  The i-?solZs of si:!?,:r su rveys  arc 11r::ided i n  Inclosure 1 

b .  The r e s u l t s  of concrc:e a n a l y s i s  ? r ;  r rov idcd  i n  I n c l o s u r f  2 .  



HSE-R!i/I!P 
SJBJECT: p r e l  i i n ~ n a r y  R c p o r t ,  R x ! ? a t i a i ~  P r o c e c t l o n  Spec ia l  Study : la.  

28-43-0982-80, Close-Out  Survey of 3i?noiitl Ordiiance 'ad1 :;in11 
F a c i l i t y  (DOi(F1, 25-28 Febrttary 1980 

c .  Surveys 11.v d i r u c t  r;t:li.:Liort i:icd;ure~:l?t!ts i n ~ l i c a t c t l  t h ~ i  t h e  h ighc i ;  
r a d i a t i o n  v a l u e s  vicre o b l a i n c d  on t h e  n o r t h ,  s o u t h ,  and \::st w a l l s  o f  t h c  
Exposure room. The v a l u e s  r anged  f r o ~ n  20-409 n ic ro roen t$en  p e r  h o u r  (pR/h)  
on c o n t a c t  as  mcasitrcd \ / i t h  an E b e r l i n e ,  ilot!el ?%:l-7, ilicro-P.-i.!?ter and u p  t o  
350 pR/Hr \,t~en neasgred w i t h  n V i c t o r c c n ,  i , l~dc l  4 4 0 ,  I o t i i z ? t i o ~  Ct~ai::!xr. 
These two nethods  of r a d i a t i o n  nc~s :~ re :nc : i t s  a r ?  i n  c l o s e  -?r;.ccnen:.. 

b. Core satn;ll;.s vicrc ta!:cn o f f  s i t e  and s o i l  and v e g e t a t i o n  sac:ples 
were taken both  on and o f f  s i t e .  

c. The F ina l  r c p s r t  bii 11 S c  forwal-dcd i n  about 60 days :ollo:!i:lg 
a n a l y s i s  of t h e  s a n p l e s .  

6. COKCLUZION. A revi::,~ of !he f i n d i n g s  indicat;.d t h a t  a f t e r -  deco : l td~n i -  
n a t i o t ~  t h e  f a c i l i t y  cunf~rti:.?:l t o  t h e  ~ . c t l ~ : i r e : m n t s  of Rcgtt lat i iry G u i d e  1.86. 

7. RECO:II.!1:NDkiION. None 

F02 riiE COi~!l~lAl40ill: 

2 Inc l  
as  

CF: 

Envi ron:;i?n:al S c i e n c c s  

Cdr-, E?ADCOi.I ' 
Cdr, 11SC (HSPA-?] 



IISC-RII/IIP 
SUEJCCT: P r r l  i 1 . 1 i  116ry Hej:or:, R a d i a t i o n  P r o t e c t i o n  Spec ia l  S t u ~ l y  Ilo. 

28-43-0922-lIO. Close-Out S ~ ~ r v r y  o f  Diamond 0.rdnance l c i t ~ l i a t i o n  
F a c i  1 i ty  (DOKF) , 25-22 F e i l n ~ a r y  1980 

RESULTS OF ANALY?ING W I P E  TEST SPKPLES 

Samp 1 e  R C B  
I d e n t i f i z n t i o n  Lab Go. 

1  ~ 2 a 4  

2  L245 

D i s i n t c ~ r a t i c n s  :zr : l i n u t e  i;! Standard  Dev ia t i o r . s /109  crn2 
Gross A lph r  Gross Beta 
A c t i v i t ~  - Ac tivi;y 



Sa~npl c- 
Identification 

p.ca 
Lab 140. --- 
1273 

L274 

L?75 

L?76 

L277 

L278 

LZ79 

L280 

i.81 

~ 2 2 2  

~ 2 a 3  

L284 

L265 

L28G 

L287 

Disintegrations psr i.linute ? Stand2r.d P?viaticnsllOC) cn2 
Gross hlphz Cross Ecta 
P.ctivit,i -- Activity .. 

< 1 ./$ 3.2  t: 2.2 

< 1 . 4  9 . 8  t 2.2 - 1 .4  3.2 :t 2 . 3  

1 . 4  < 2 .5  . 1.4 c 2.5 

.: 1.e 3 .2  - 2 . 4  

q 1 . 4  3.2 i 2.1 

c l . 4  5 .0  1- 2.C. 

< 1.4 6.8 1- 2 . 3  

< 1 .C 2 . 5  

~ 1 . 4  - 2.5  
< 1.4 2.4 ? 2.1 

~ 1 . 4  s 2.5 
< 1 .4  c 2 . 5  

< 1.4 - 2 . 5  

W$&-?d 1 ;  ZS L./JONES, Chief 
Radl 1, ~ i a f  Chen D i v ,  IISrbEII.4 



HSE-RllIk'P 
SdRJECT: Prclii:,ir.ary Deport. R a d i a t i o n  P r o t c c t i c n  Spcc in l  Study No. 

28-43-3?S2-Ell, Closc-Out. Scrvcy o f  Diacionrf Orcl i~ancc R a d i a t i o r ~  
F a c i l i t y  (39RI;). 25-23 Fcbr:,ary 1263 

!I;'TLEI!I RESULTS OF A:IALYZIE;C CO:!CRTTE Sf.'iFLES 

S a ~ p l e  RCB E l i c r o c ~ ~ r i e  p e r  G~JIII 12 Stanci2rd [ l ev ia t i ons  
I d e n t i f i c a t i o n  Lab ;!o. Europium-152 Activit): --.. E:lroniun-154 h c t i v i  t y  Col)alt-GO f i c t i v i t y  

EX-N RCl 3.5 c 1 0 - b  0.1 x l a - '  i . 8  x t 0.6 x l!TG 1.0 x I@-' 2 Q.4 x l o - "  
EX-S RC: 5.9 x t 0.1 x Ic-" 4.5 x 1 0 ~ "  i.8 x 3.c x 10-+ 0 . i  x 1 0 - 5  

ES In Pool RC3 l . ~  lo‘' i 0.1 x lo- '  1.4 x 1C-" C.? x 13-6 5.4 x 10-6 r 0.3 x 10-6 

ES-l\ RC4 2.0 x 1 3 - b  0.1 l~ - '  2.2 x 10'G i 0.5 x l G - G  1.4 x la- '  ?@.I x 10-5 

EX LIFT-E 7.C: i . 1  z 13-" i C . 2 : ~  19-5 7 .9  x 1 6 - h  I.? x lo - ;  3.0 x 1 0 - h  0.1 x 10-5 
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