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The U . S .  EPA Decommissioning S t a f f  D r a f t  

The scope includes s e t t i n g  standards f o r  t h e  remediation of so i  1, groundwater, 
surface water, and s t ructures a t  Federal f a c i l i t i e s .  A s t a f f  d r a f t  i s  i n  review 
and comment reso lu t i on .  Pathway analysis and modeling are i n  progress, t h e  most 
mature o f  which are t h e  s o i l  regulat ions.  The major element o f  t h i s  regu la t i on  i s  
t h e  establishment o f  a 15 m i  11 i rem per year e f f e c t i v e  dose equivalent exposure t o  
t h e  reasonably maximumly exposed i n d i v i d u a l .  I f  t h i s  l eve l  i s  met, t h e  f a c i l i t y  
may be abandoned w i t h  no r e s t r i c t i o n s  based on i t s  f u t u r e  use. 

I 

The 15 m i l l i r e m  per year value includes a four  m i l l i r e m  per year component 
dedicated t o  t h e  groundwater associated w i t h  t h e  f a c i l i t y .  The basis f o r  t h i s  
regu la t i on  has been devel oped from t h e  In ternat ional  Atomic Energy Agency, t h e  
In te rna t i ona l  Counci 1 on Radiat ion Protect ion,  and t h e  National Counci 1 on 
Radiat ion Protect ion recommendations. The r i s k  based 2eve ls6a re  consistent w i t h  
t h e  CERCLA requi rements f o r  an excess cancer r a i e  o f  10- t o  10- . I n  a c t u a l i t y ,  t h e  
15 m i l l i r e m  per year dose equates t o  a 3 x 10' , which i s  considered t o  be w i t h i n  
t h e  range described by the  U.S .  EPA. 

Uni t e d  States Nuclear Regul a tory  Commi ss i  on Radi a t i  on S i t e  D r a f t  C1 eanup S t a f f  
D r a f t  

The scope i nc l  udes speci f i  c rad i  01 ogi ca l  c r i  t e r i  a f o r  decommi s s i  oni ng o f  soi  1 s and 
s t ructures a t  NRC, l i cense  f a c i l i t i e s .  A f i n a l  r u l e  i s  ant ic ipated i n  May 1995. 
The major element o f  t h i s  regulat ion i s  t he  establishment o f  a 15 mi l l i rem/year  
t o t a l  e f f e c t i v e  dose equivalent,  d is t inguishable from background and w i t h  ALARA 
considerations. The basis i s  t h e  In ternat ional  Counci 1 on Radiat ion Protect ion and 
t h e  National Counci 1 on Radiat ion Protect ion recommendations f o r  i n d i v i d u a l  dose. 

Sol i d Radi oact i  ve Waste Regul a t i  ons 

The scope o f  regulat ions under being developed are, however, not  f u l l y  determined. 
They may inc lude source materi a1 , speci a1 nuclear materi a1 , byproducts, high-1 eve1 
waste, mixed waste, t ransuranic waste, and low-level  waste. An issue paper and a 
preproposal d r a f t  have been devel oped. The proposed d r a f t ,  Envi ronmental Radiat ion 
Protect ion Standards f o r  t h e  Management, Storage and Disposal o f  Low Level 
Radioactive Waste (40 CFR 1931, was issued i n  December 1994. The major elements 
w i  11 inc lude requi rements f o r  treatment, storage and disposal o f  rad ioact ive 
waste. 

The most s i g n i f i c a n t  issue being discussed i n  the  pre l iminary development o f  t h i s  
regul a t i  on i s t h e  inadequacy o f  current waste c l  assi f i  c a t i  on systems. I n  essence, 
i t  may be appropr iate f o r  regulators t o  come up w i t h  a new c l a s s i f i c a t i o n  system 
based on hazard ra the r  than t h e  generating process. I n  some cases, low- level  waste 
are more hazardous than some forms o f  h igh- level  waste, as we l l  as some forms of 
NORM waste being more hazardous than mixed waste. 

U.  S.  EPA Radioactive Materi a1 Recycl i ng 

The scope f o r  recyc l i ng  rad ioact ive mater ia l  ru les has not  been determined, but may 
i ncl  ude both r e s t r i c t e d  and un res t r i c ted  scenarios f o r  regulat ion and 
implementation. The current s ta tus i s  t h a t  an issue paper i s  being developed t o  



ini t ia te  the discussions and identify the need for any future regulations. 
Presumably, the regulation will  rely on recommendations issued by the IAEA, OECD, 
ICRP and NCRP. The IAEA has issued a document on exemption criteria for 
radioactivity and the NCRP has authorized the formation of a committee t o  make 
recommendati ons on clearance 1 eve1 s . 

Impact o f  Potential Pending Regulations 

I t  i s  premature t o  address the impact of the pending regulations on the current 
waste management practices a t  the Fernald s i t e .  The desire i s  t o  have consistent 
and accepted rules governi ng the ac t i  vi  t i  es associ ated w i t h  radi oacti ve waste 
management. A t  the Fernald s i t e  the question is  extremely significant because the 
issuance of any of these rules will  occur during the implementation of the Fernald 
cleanup. Therefore, adjustments will have t o  be made as the work is  conducted. 
A t  the Fernald s i t e  i t  is  not  possible t o  wai t  for resolution of these issues and 
i ssuance of these regul a t i  ons. 

Recycling radioactive scrap metal will  continue t o  play an important role i n  the 
remediation of the Fernald s i t e .  

Risk Based Regulations are welcome, and i t  is  fe l t  t h a t  they can be implemented a t  
the s i t e  w i t h  l i t t l e  concern. The impact of any regulation will primarily be 
associated w i t h  the cost of d ispos i t ion ing  the material. In  the absence of 
adequate regulation, or w i t h  regulations t h a t  result i n  clearance levels which are 
i ndi sti ngui shabl  e from the background radi a t i  on, Fernal d may elect t o  provide 
timely l a n d  burial versus recycling or reuse. 

SUMMARY 

The Fernald s i t e  i s  an ongoing project. We are on the verge of implementing large 
scale activities which will  result i n  a generation of large quantities of 
radi oacti ve waste, i ncl udi ng radi oacti ve scrap metal . Under the current 
regulations, Fernald is  able t o  recycle a portion of the radioactive scrap metal 
being generated a t  a cost which is  comparable t o  other viable options such as l a n d  
burial. 

The pending regulations will  be issued during the l i f e  o f  the Fernald project, and 
may have a severe impact t o  the a b i l i t y  of Fernald t o  continue beneficial reuse or 
recycling o f  i ts  radioactive scrap metal, and may result i n  the burial o f  this 
materi a1 a1 ong w i t h  the contaminated soi 1 s and other radi oacti ve waste residues. 
A t  this time, however, i t  is premature t o  speculate on these impacts given the lack 
of scope definition and lack of confidence i n  the a b i l i t y  t o  develop a widely 
accepted regulation concerning re1 ease of radioactive scrap metal . 



Future RSM Management 

A t  t h e  completion o f  t h e  i n i t i a l  scrap metal recyc l ing p ro jec t  t h e  management a t  
Fernal d reviewed t h e  performance o f  t h e  contract  and t h e  methodol ogi es employed. 
A primary considerat ion was made t o  f u r t h e r  segregate any f u t u r e  generated 
rad ioac t i ve  scrap metal. The segregation would occur p r i m a r i l y  based on physical  
form, w i t h  t h e  d i s t i n c t i o n  being made on not only t h e  rad io log i ca l  cha rac te r i s t i cs ,  
but  t h e  presentat ion o f  t he  substrate. 

METAL CLASS I F I CAT I ONS 

Metal waste a t  t h e  FEMP i s  d iv ided i n t o  two categories: refuse and recoverable. 
Recoverable metal (scrap metal 1 i s  f u r t h e r  d iv ided i n t o  two subcategories ; 
recyc lab le and reusable. The d i s t i n c t i o n s  are based on t h e  physical  and 
rad io log i ca l  cha rac te r i s t i cs  o f  t he  metal form. Disposi t ion o f  these materi  a1 s can 
only  be i dent i  f i  ed once t h e  materi a1 s are appropri ately categorized. Appropriate 
segregation i n t o  these categories w i  11 f a c i  1 i t a t e  t h e  most cost  e f f e c t i v e  and 
t i m e l y  f i n a l  d i s p o s i t i o n  o f  metal waste. The fo l l ow ing  are descr ip t ions o f  t h e  
categories : 

1. REFUSE - Refuse metal waste i s  metal which i s  rad i  o l  ogi ca l  l y  contaminated 
o r  suspected o f  being r a d i o l o g i c a l l y  contaminated. The physical form o f  t h e  
metal i s  such t h a t  i s  excessively oxidized o r  a b imater ia l  form where 
separation o f  t h e  metal from t h e  other mater ia ls  i s  not cost  e f f e c t i v e .  
Evaluation o f  cost  ef fect iveness requires a comparison o f  t h e  cost  o f  
managing t h e  mater ia l  as refuse considering t h e  regulatory  s tatus of t h e  
mater ia l  as a waste ( a  s p e c i f i c  mater ia l  may be cost e f f e c t i v e  t o  recover if 
i t  would be regulated as mixed waste, whereas i t  may not  be cost e f f e c t i v e  
t o  recover i f  i t  would be regulated as low leve l  rad ioact ive waste). 

2.  RECOVERABLE - Recoverable metal i s  metal which i s  r a d i o l o g i c a l l y  
contaminated and can be processed f o r  un res t r i  cted re1 ease o r  cont ro l  1 ed 
reuse. General ly, t h i s  category includes a l l  metal which does not have t h e  
refuse cha rac te r i s t i cs  . 

A. 

B. 

Unrest r ic ted Re1 ease metal i s metal which can be decontami nated 
and a1 1 p o t e n t i a l l y  contaminated areas are accessible f o r  d i r e c t  
contami n a t i  on survey. General l y  , un res t r i c ted  re1 ease scrap 
metal has a low surface area t o  mass r a t i o .  Examples o f  
reusable scrap metal are s t r u c t u r a l  s t e e l ,  tanks and decking. 
Metal forms may be considered f o r  un res t r i c ted  release even if 
there are minor por t ions which cannot be cleaned o r  monitored i f  
t h a t  p o r t i o n  can be e f f e c t i v e l y  removed from t h e  form. 

Restr ic ted Release scrap metal i s  metal which cannot be 
decontaminated or  surveyed t o  v e r i f y  t h a t  t h e  release l i m i t s  
have been met. Generally, r e s t r i c t e d  release metal i s  l i g h t  
gauge or  has inaccessible areas where contamination may be 
present, such as ductwork, cabinets, machinery, and odd sized 
forms. Restr ic ted release scrap metal may inc lude un res t r i c ted  
release metal when i t  i s  determined t h a t  t he  r e s t r i c t e d  end-use 
i s  more cost e f f e c t i v e .  

Fernald w i l l  be generating , large quan t i t i es  o f  rad ioact ive scrap metal .  It i s  



anticipated t h a t  during the demolition of the former production area, more t h a n  
50,000 tons of radioactive scrap metal wil l  be generated. Nearly one-third of this 
will f i t  into the category of Unrestricted Release Recoverable metal, while the 
remainder wi 11 be considered Restricted Re1 ease Materi a1 not conduci ve t o  free- 
re1 ease i n accordance w i t h  exi sti ng surface radioactivity gui dance. 

P l a n t  7 

As a result of the demolition of the b u i l d i n g  of P l a n t  7 ,  710 tons of structural 
steel and deck plate has been generated. All of this material has been 
containerized i n t o  reusable containers, and is awai t ing  shipment t o  an offsite 
facil i ty for surface decontamination and free-release. The contamination level 
of the structural steel i s  a nominal 30,000 dpm per 100 centimeters squared or 4.51 
becquerel per centimeter squared. 

Only depleted uranium was processed a t  this facil i ty,  and measurements were taken 
t o  determine the thickness of lead base p a i n t  on the members. 8 mils of lead base 
p a i n t  were discovered t o  be on the surfaces. A contract has been le t  for the 
transportati on, surface decontami n a t i  on, survey, re1 ease, and secondary waste 
disposal of the 710 tons of scrap metal. The end product will be recycled scrap 
metal with no restrictions, and will be sold t o  a commercial vendor. I t  i s  
believed t h a t  95% by weight wi l l  be recycled. 

The cost of the a c t i v i t y  is approximately $1.4 mil l ion,  as compared t o  a disposal 
cost of $2.6 mill ion for this material. An important consideration i n  conducting 
cost comparisons between recycle and reuse options versus disposal is an 
understanding of the packaging efficiency for this type of material. Previous 
experience a t  Fernald has indicated t h a t  a density of 16 lbs/cubic foot  can be 
ob ta i  ned without exhaustive si ze reducti on acti ons . Given t h a t  no automated or 
methodized size reduction capabilities exist a t  Fernald, i t  is appropriate t o  use 
this density i n  the disposal analysis. 

Materi a1 Re1 ease Faci 1 i t y  

Another project initiated a t  the Fernald s i t e  is the u t i l i z a t i o n  of a previously 
unused facil i ty as a Material Release Facility. The purpose of this facility is 
t o  provide the necessary qual i ty  assurance, survey and decontamination operations 
t o  release metal from the radiologically controlled area. The candidate material 
identified for processing through this f a c i l i t y  i s  i n  general heavy gauge, l i g h t l y  
contaminated materi a1 t h a t  is suspected of not requi ring exhorbant decontamination 
technologies. In fact ,  the only decontamination techniques which are employed are 
dry vacuuming , scrubbi ng , scraping and 1 ow pressure steam w i t h  detergent addi t i  ves . 
I t  is anticipated i n  the future t h a t  addi t iona l  decontamination technologies ( i  .e.  
gr i t  b l a s t  , close ci rcui t gr i t  b l a s t )  wi  11 be employed but  w i  11 not be complex from 
the perspective of either capital i nvestment or techno1 ogy . 

Through the f i r s t  five months of the project nearly 180 tons of metals have been 
released and sold t o  local scrap dealers for nominal scrap value. Th i s  facility 
operation will continue through the l i f e  of the remedial project. As long as 
activities are ongoing i n  the radiologically controlled area, there will exist a 
need for the controlled survey and release of items t h a t  may become potentially 
contami nated. 

Fernal d bel i eves t h a t  i t  wi 11 process approximately 600 tons of materi a1 through 



.. 

t h i s  f a c i l i t y  annual ly.  

Waste Management Approach 

The approach a t  Fernald i s  t o  develop a p o r t f o l i o  o f  d i spos i t i on  options f o r  t h e  
waste generated as a r e s u l t  o f  t he  remedial act ion.  A t  d i f f e r e n t  t imes wi th in t h e  
l i f e  o f  t h e  p r o j e c t ,  various needs w i l l  become p r i o r i t y .  Most notably,  t h e  needs 
w i l l  cons i s t  o f  economic evaluations and scheduler concerns. It i s  f e l t  t h a t  w i t h  
a p o r t f o l i o  o f  options f o r  t h e  management o f  t h e  various types o f  rad ioac t i ve  waste 
t h e  most responsible d i spos i t i on  w i l l  be able t o  be u t i l i z e d .  

Regulations 

A l l  o f  these management techniques have been developed t o  conform t o  t h e  c u r r e n t l y  
e x i s t i n g  regulat ions.  Changes are ant ic ipated i n  the  regulat ion o f  rad ioac t i ve  
waste treatment storage and disposal .  Most notably i n  t h e  d e f i n i t i o n  o f  
rad ioac t i ve  mater ia l  i t s e l f  and a lso recyc l i ng  rad ioact ive scrap metal c r i t e r i a .  

A t  t h i s  p o i n t ,  t h e  e x i s t i n g  regulat ions only  al low f o r  t h e  release o f  mater ia l  
which can be demonstrated t o  conform t o  surface r a d i o a c t i v i t y  guidance. No 
regulatory  foundation e x i s t s  f o r  t h e  release o f  volumetric contamination o r  
materi  a1 t h a t  has inaccessible contamination f o r  surveying. 

As a summary t o  the  pending regulat ions w i t h i n  the  United States, Table I1 i s  
o f fe red  t o  depic t  t h e  a c t i v i t y .  When cleaning a f a c i l i t y ,  i t  i s  e a s i l y  v isual ized 
t h a t  t he re  are fou r  modes o f  re1 easing contami nants i n t o  t h e  envi ronment which 
could r e s u l t  i n  p o t e n t i a l  exposures. O f  t he  four  exposure pathways two are 
extremely we1 1 regulated. A i  r emissions r e s u l t i n g  from t h e  operat i  on and 
decommission o f  a f a c i l i t y  are we l l  regulated under the  Clean A i r  Act .  
A d d i t i o n a l l y ,  any water e f f l u e n t  associated w i t h  a f a c i l i t y  are wel l  regulated 
under t h e  Clean Water Act and t h e  Safe Dr inking Water Act.  The d i r e c t  exposure 
associated w i t h  t h e  f a c i l i t y ,  and the  exposure associated w i t h  t h e  s o l i d  waste 
generated a t  t h e  f a c i l i t y  are less we l l  regulated. 

Place Table I1 here 

There are two pending regulat ions f o r  t h e  control  o f  d i r e c t  exposures as a r e s u l t  
o f  a f a c i  1 i t y  bei ng remedi ated. One regul a t i  on, "Radi o l  ogi ca l  C r i  t e r i  a f o r  
Decommi s s i  oni ng" i ssued by the  United States Nuclear Regulatory Commi s s i  on (NRC) , 
i s  designed t o  regulate f a c i l i t i e s  which operate under an NRC l i cense .  A p a r a l l e l  
regul a t i  on i ssued by United States Envi ronmental Protect ion Agency e n t i  tl ed 
"Radi a t i  on S i t e  C1 eanup Standards" i s being devel oped f o r  imp1 ementati on a t  
f a c i  1 i t i e s  other than NRC 1 icense f a c i  1 i t i e s ,  such as federal  f a c i  1 i t i e s .  

By d e f i n i t i o n ,  i f  t h e  a i r ,  water, and d i r e c t  exposure routes are regulated t o  
c e r t a i n  l e v e l s ,  t h i s  w i l l  d i c t a t e  a c e r t a i n  amount o f  s o l i d  waste be generated t o  
conform t o  these standards. The indust ry  i s  i n  great need o f  regulat ions which 
w i l l  adequately address t h e  issue o f  s o l i d  waste, o f  which recyc l i ng  regulat ions 
would be a subset. The U.S. EPA i s  developing regulat ions f o r  s o l i d  waste. The 
ove ra l l  program o r i  g i  nal l y  ti tl ed "Radi a t i  on Waste Management" has been devel oped 
and w i l l  continue t o  be worked on f o r  t h e  next several years. As a subset o f  t h i s ,  
a s p e c i f i c  regu la t i on  w i l l  be developed f o r  t he  management o f  mater ia ls  which may 
be recycled out o f  t h i s  s o l i d  waste. 



POTENTIAL IMPACTS OF PENDING 

Daniel D. Burns, Fernald Env 

ABSTRACT 

RES I DUAL 

ronmenta 

RAD I OACTI V ITY RULES 

Restoration Management Corporati on 

The purpose of this paper is  t o  present a n  overview of pending rules governing 
resi dual  radi oacti ve re1 ease cri teri a and radioactive waste management, and the 
potential  impact of these rules on the Fernald Scrap Metal program. More t h a n  
300,000 cubic meters of radioactively contaminated waste wi 11 be generated during 
the dismantlement of three complexes a t  the Fernald Site over the next year and  a 
half. Under current regulations, as much as 70% (5,000 tons) of steel will be 
either recycl ed or re-used i n  control 1 ed appl i cati ons . Depending on regul atory 
developments, the ratios of recycling t o  burial will range from 100% burial t o  
recycling more t h a n  90% of the waste. 

The absence of federal rules and regulations for cl assi f i  cati on of permissible 
levels of residual radioactivity is  one of the most troublesome issues i n  the 
nuclear industry. The issue is growing i n  importance w i t h  the approaching end of 
useful l i f e  for many nuclear power generating stations and the planned remediation 
of the DOE nuclear weapons complex. Federal regulators have been involved i n  the 
"Enhanced rulemaking" process for over two years. The DOE Fernald s i t e  offers a 
good opportunity for understanding the potenti a1 impacts of the pending residual 
radioactivity regulations due t o  the maturity of the planned D&D activit ies,  
aggressi ve recycl i ng program, and simple nature of contami n a t i  on. The Fernal d 
experience may offer a po in t  of departure for many facil i t ies engaged i n  D&D and 
waste management. 

BACKGROUND 

The Fernald Site is  a former uranium metal production facil i ty which was utilized 
for the conversion of UF6 t o  uranium metal and other applications w i t h i n  the 
Department of Energy. The producti on mi ssi on commenced i n  1952, and proceeded 
through 1989. In 1989, the Department of Energy made a decision t o  end the 
production mission a t  the Fernald facil i ty and began the remedial action dedicated 
t o  the cleanup of the former production facil i ty.  

As a result of production acti v i  t i  es, urani um contamination was dispersed 
throughout the 80 acre production area. Two major areas being addressed w i t h i n  the 
complex include the former production facil i ty and the waste p i t  area west of the 
production facil i ty used for l a n d  placement of various process generated from the 
begi nni  ng o f  operations u n t i  1 1985. 

In  1985, land burial a t  the facility was ended and process waste were either 
stockpiled or packaged for transport and burial a t  the Nevada Test Site (NTS) . 

The mission was very straight forward w i t h  respect t o  the operations a t  the Fernald 
faci l i ty .  The primary contaminants associated w i t h  a l l  areas a t  Fernald are 
uranium, and thorium. No reprocessed fuel was used a t  the faci l i ty ,  therefore, 
fission products and activation products are not  suspected a t  Fernald. 

Various forms of Uranium were produced during the l i f e  of the project, which 
i ncl uded a depleted urani urn metal , normal d i  s t r i  b u t i  on metal , and a1 so 1 ow enriched 
uranium up t o  approximately 2% Uranium 235. The goal of the remedial action a t  the 



Fernald s i t e  i s  t o  excavate and s t a b i l i z e  the  waste t h a t  was prev ious ly  placed i n  
the  ground, remove contamination from an aqui fer  which under l ies t h e  e n t i r e  
f a c i l i t y ,  and t o  take t o  grade o r  demolish a l l  o f  t he  production f a c i l i t i e s  
formerly used f o r  uranium production. 

As a r e s u l t  o f  t h e  remedial act ions,  a l a rge  quant i ty  o f  rad ioact ive waste w i l l  be 
generated. Table I depicts the  volumes o f  t he  major categories o f  waste. As can 
be seen, t h e  t o t a l  i s  near ly 3,000,000 cubic meters o f  waste, two- th i rds  o f  which 
w i  11 be so i  1 and c lay .  The next major con t r i bu to r  t o  t h e  volume o f  waste requi  r i n g  
remediation i s  600,000 cubic meters o f  waste p i t  contents, and t h e  remaining 
p o r t i o n ,  near ly  300,000 cubic meters, w i l l  invo lve t h e  management o f  t h e  
const ruct ion debr is from t h e  dismantlement . 

Place Table I here 

SCRAP METAL MANAGEMENT 

H i s t o r i c a l  Pract ice 

The h i s t o r i c a l  p rac t i ce  f o r  t he  management o f  rad ioact ive scrap metal generated 
dur ing t h e  production mission was t o  s tockp i l e  t h e  metal i n  t h e  northeast sect ion 
o f  t h e  product ion area. By 1989, more than 6,000 shor t  tons o f  rad ioact ive scrap 
metal had been placed i n  t h e  scrap metal storage area. An aggressive p r o j e c t  was 
i n i t i a t e d  i n  1991 t o  clean up t h i s  area and plans were developed f o r  t h e  management 
o f  t h e  rad ioac t i ve  scrap metal.  

Nearly 4,000 tons o f  t h e  rad ioact ive scrap metal were packaged i n t o  l a rge  8 foot 
x 8 f o o t  x 20 f o o t  containers and transhipped t o  t h e  Nevada Test S i t e  f o r  b u r i a l .  
A p r o j e c t  was i n i t i a t e d  i n  1991 t o  recyc le o r  b e n e f i c i a l l y  reuse t h e  remaining 
metal s tockp i l ed  a t  t h e  scrap metal storage f a c i l i t y .  

The rad ioac t i ve  scrap metal destined f o r  recycl  i ng o r  benefi c i  a1 reuse consisted 
o f  both ferrous and non-ferrous metals ( p r i m a r i l y  ferrous metals) w i t h  a nominal 
contamination l e v e l  o f  50,000 dpm per 100 centimeters squared o r  8.3 becquerel per 
centimeter squared w i t h  natural  urani urn. 

A turnkey p r o j e c t  was i n i t i a t e d  t o  h i r e  a subcontractor t o  provide 
character i  zat ion,  s i ze  reduction, packaging , t ranspor tat ion,  surface 
decontamination, metal mel t ,  and secondary waste d i spos i t i on .  The end product for  
t h e  ac t i on  was t h e  f a b r i c a t i o n  o f  s h i e l d  blocks which would be transhipped t o  t h e  
Department o f  Energy f o r  use as sh ie ld ing  i n  accelerator p ro jec ts  w i t h i n  t h e  medium 
energy physics program. A t  t h e  completion o f  t he  p ro jec t ,  90% o f  t h e  mater ia l  by 
weight had been benefi  c i  a1 l y  reused or  recycled. 

A cost  assessment was performed f o r  t h e  a c t i v i t y  i n  which the  recyc le and reuse 
contracts was compared t o  t h e  h i s t o r i c a l  p rac t i ce  o f  disposal a t  t h e  NTS. Disposal 
o f  t h e  2,210 tons o f  scrap metal would have cost approximately $4 m i l l i o n  as 
compared t o  t h e  expenditure o f  near ly $4.8 m i l l i o n  t o  contract  t h e  services for  
bene f i c i  a1 reuse. 

A net  cost  advantage was rea l ized,  given t h a t  t h e  DOE avoided t h e  expenditure o f  
more than $1.7 m i  11 i o n  f o r  t he  purchase o f  v i  r s i  n metal s h i e l d  block f o r  t h e  medium 
energy physi cs program. 
t h e  DOE. 

The bene f i t  equated t o  near ly $1 m i  11 i on savings w i t h i n  
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