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CHRONOLOGY OF WORK TO DATE A N D  PLANNED A C T I V I T I E S  

1978-82 R a d i o l o g i c a l  s u r v e y s  of t h e  Albany Resea rch  C e n t e r  

p r o p e r t y  conduc ted  by Argonne N a t i o n a l  L a b o r a t o r y  and 

A.H .  Envi ronment ,  Inc. 

R a d i o l o g i c a l  s u r v e y  o f  t h e  Albany Resea rch  C e n t e r  p r o p e r t y  

conduc ted  by B e c h t e l  N a t i o n a l ,  Inc. 

Three  a l t e r n a t i v e  methods of d i s p o s a l  f o r  t h e  con tamina ted  

m a t e r i a l  e v a l u a t e d  by t h e  U.S. Department o f  Energy; 

t r a n s p o r t  t o  Hanf ocd,  Washington s e l e c t e d  a s  p r e f  e r r e d  

approach .  

Decontaminate  n i n e  b u i l d i n g s ,  e x c a v a t e  c o n t a m i n a t e d  s o i l  

o n  t h e  g r o u n d s ,  b a c k f i l l  and s e e d  t h e  e x c a v a t e d  a r e a s ,  

t r a n s p o r t  s o i l  and r u b b l e  t o  Hanford.  

Beyond C e r t i f y  t h e  Albany Resea rch  C e n t e r  p r o p e r t y  f o r  

1987 u n r e s t r i c t e d  u s e .  



1.0 INTRODUCTION AND OBJECTIVES 

1.1 BACKGROUND 

Under conditions of the Atomic Energy Act of 1954, as amended, the 

U.S. Department of Energy (DOE) is conducting remedial action at the 

Albany Research Center ( A R C )  in Albany, Oregon. The work is being 

performed under the Formerly Utilized Sites Remedial Action Program 

(PUSRAP), a DOE effort to identify, decontaminate, or otherwise 

control sites where low-activity radioactive contamination 

(exceeding current guidelines) remains from either the early years 

of the nation's atomic energy program or commercial operations 

causing conditions that Congress has mandated DOE to remedy. 

1.2 PURPOSE 

This work plan provides an overview of the remedial action, which is 

expected to be completed within a single work season, from July 

through October 1987. Figure 1-1 shows the location of the ARC. 

1.3 MANAGEMENT APPROACH 

All FUSRAP activities are under the direction of the DOE Assistant 

Secretary for Nuclear Energy, through the Off ice of Remedial Action 

and Waste Technology and the Division of Facility and Site 

Decommissioning Projects. DOE Headquarters (DOE-HQ) has the 

responsibility for developing overall policy applicable to PUSRAP. 

DOE-HQ provides broad guidance and establishes the program budget. 

The Oak Ridge Operations Office, Technical Services Division 

(ORO-TSD), manages FUSRAP on a day-to-day basis and oversees the 

Work of the Project Management Contractor (PMC) chosen to implement 

project activities. In addition to the technical and administrative 

management of FUSRAP, ORO-TSD manages the authorized project budget. 



FIGURE 1-1 LOCATION OF THE ALBANY RESEARCH CENTER 



The PMC, Bechtel National, Inc. (BNI), acts as DOE'S representative 

in the planning, management, and implementation of FUSRAP. As PHC, 

BNI is responsible for analyzing site conditions and planning, 

recommending, and engineering remedial actions for the various 

FUSRAP sites. Upon approval from ORO-TSD, BNI implements remedial 

actions as required. BNI administers construction subcontracts, 

coordinates the sequence of operations, controls the relationships 

among subcontractors, and ensures execution and documentation of 

each authorized project in accordance with DOE guidance. In 

implementing approved remedial actions at a specific site, BNI 

maximizes subcontracting in the local region. 

At each FUSRAP site, BNI is responsible for defining and 

implementing quality assurance procedures and environmental 
monitoring, safety, and radiological programs. BNI is responsible 

for monitoring and controlling all activities at the site through 

close cooperation with its radiological support subcontractor, 

Thermo Analytical/Eberline (TMA/E), and all remedial action 

subcontractors. 

Argonne National Laboratory (ANL) performs analyses for the National 

Environmental Policy Act (NEPA) documentation process as outlined in 

the Council on Environmental Quality NEPA guidelines and 

implementing DOE Orders. Through the NEPA process, DOE will advise 

federal, state, and local agencies and the public of the results of 

preliminary engineering evaluations, environmental analyses, and 

conclusions regarding options for disposing of contaminated 
materials. As part of its NEPA activities, ANL performs the 
environmental assessments necessary to support work activities. 

1.4 REMEDIAL ACTION GUIDELINES 

The radiological guidelines established by DOE for the cleanup of 

radioactive materials under FUSRAP are summarized in Table 1-1. 

These guidelines are based on very conservative calcu3ations 

designed to protect the public health and safety. 



1 W E  1 
S I C N d Y  OF E S I W L  QYlMINATIQI W I D E L I N S  FOR T K  AUMY IIESEMW CENTER 

T k  brric l i m i t  for the annual radiat icn dDK mid by an i n d i v i d v l  of thr p m a l  prb l ic  i s  
la e y r .  

5 pCi/g. mrysd arr  the f i r s t  15 a o f  roil b e l a  
th surf-; 15 *if# uhn awrrgd ouw m y  1- 
thich soil l a m  bslw thc wrficr l a p r .  

Soi 1 puidr l  im ui ll k calculated m a site-rpecific 
basis using the m -1 bwlrpcd tor th is  use. 

S T W T a  (UIOELINES (WIM L I M I T S  F(R URESTRICTED USEL 

b n e r i c  guidelines for  ancentrations of a i r h r n e  radm decay products shall lpp ly  ta exist ing occupied 
or tubitable structures m private property thlt are intended for unrestricted use; structures that 
w i l l  be daolished or buried am excluded. The app l iub le  peneric qridel ine (40 CFR 192) is:  I n  any 
occupied or habitable building, the d j e c t i v e  of m e d i a l  action shall be. and ndrrarauble ef for t  shall 
be ma& to achieve, an annual &wage (or equivalent) radon dKay pmduct a r a t i m  (including 
backgrmnd) not to  exceed 0.02 H . ~  I n  m y  use, the ra&m decay prodrcl concentration (including 
backgrwnd) shall mt exceed 0.03 b l .  W i a l  actions are not r w i r e d  i n  wder to anply  with th is  
w ide l ine  when there i s  r e a s d l e  assurance that residual radicective materials are not the cause. 

&terra1 Gmm Radiation 

T k  average level o f  rad ia t im  inside a bui lding or habitable stntct41re on J S i t P  to be released 
fm unrestricted use shall mt exceed thc backgmund leuel by we than 20 WR. 

InQormtdoor Structure Surface Contanination 
Atlorable R e s i b 1  Surface Conlaimt ione 

( ~ 1 0 0  a, 



TABLE 1 

*l(*t&nr Structure Surface Combination l m n t i d )  
h 1 1 d 3 e  A w i d w l  Surf- Cmtraiwtid 

c w m  da) 

Beb-0.nu mitterr { r d i r m c l i d e s  uith &cay 5,000 b-3 Is,m #-r 1 , m  p-1 
ades other than alpha mission or rpon-5 
fission) except Sr-W ud others mid dow 

'Thrse glidelines take into -t inp ra th  of rdim-226 im t h o r i m  rd of radi- from 
thaiuc232, and *sure secular w i l t b r i m .  I f  either tlaillcrP md rdi- a thori-232 
and radi- are both present. not i n  wculrr w i l i b r i t m .  tbe g u i d r l i n r  g p l y  to th hipher 
cmccntratim. I f  othrr mixtures of r a d i m ~ l i d e s  occur. Ur m n a n t r a t i m  of individual 
radionuclides shall be rtduc& so that the dDu far Ute mix tu rn  ui 11 not c a d  tip basic dose 
l im i t .  

b~hese guidelines represent unrestricted4se m i d u a l  concentrations abDvr backpround awraped actors 
my 15-thick layer to  any depth and orcr any unt ipurus 1 0 0 d  wrface area. 

C~ocalized u x l c e n t r a t i ~ s  i n  excess o f  these l imi ts  are a l l h l e  provided that the average 
concentration w e r  a 1 0 0 2  area dDes mt exceed these l imi ts.  

dCI rorking level ( W l )  i s  any a d i n a t i o n  o f  short- l iwd r & m  decay products i n  1 liter of  a i r  that 
w i l l  m u l t  i n  the ul t inate miss ion of 1.3 x lo5 #kU of potential alpha mew. 

'As used i n  th is table. dpn (disintegrations per minute) a ~ r n s  the rate o f  mission by radimctiue 
w te r ia1  as deterinired by correcting the m n t s  pr minute observed by m gpmpr ia te  &rector for  
background, efficiency. and pernetric factors a s w i a t f d  with the i n s t r u n t i t i o n .  

f ~ r e  wrface m t a n i ~ t i o n  by both alpha- Md beta-mittinp radi- l ihs *airts. the l i u i t s  
=tab1 irhed for alpha- and b r t r q m n a m i t t i n g  radimucl ides should w l y  indrpendently. 

h s u r w n t s  of average m t a n i m t i o n  r b l d  mt be averapd ww are than 1 d .  Fw cbjects o f  
less surface area. the averap shall be derived fw each wch Pbject. 

hhe average and m a x i m  radiation lewels associated u i t h  surface m m i ~ t i o n  resulting fm 
bcta-pma a i t t e r s  Eharld mt erEccd 0.2 aad fh  and 1.0 u d h ,  mpect ively,  a t  1 m. 

%he vxim cmtmina t im level * l ies to m area of mt mre &than 100 a?. 

j l he  m n t  of -able radioactiue m t e r i a l  per 100 d of surface area *Id be &&mined by 
r ip ing Uut a m  with dry f i l t e r  or soft absorbent piper, #lying mDberate pmsurr, md m s u r i n g  the 
r r x l n t  of radioactire u t t r i a l  m the uipe u i t h  an lppmpriate instrrrent of k m m  efficiency. then 
-able m t n i r v t i o n  on objects of wrface area less than 100 d i s  determined. the act iv i ty  per 
un i t  area sharld bt based on the actual area and the ent i re surface sharld k w i p d .  The m r s  i n  
th i s  m1m are m a x i m  -ts. 
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2 . 0  S I T E  DESCRIPTION 

2 .1  LOCATION 

The ARC is l o c a t e d  i n  Albany, Oregon, a p p r o x i m a t e l y  23 m i  s o u t h  of 

Salem, Oregon. The ARC p r o p e r t y  c o v e r s  an a l m o s t - r e c t a n g u l a r  a r e a  

of a p p r o x i m a t e l y  45 a c r e s .  I t  is  bounded on t h e  n o r t h  by Queen 

Avenue, on t h e  e a s t  by L i b e r t y  S t r e e t ,  on t h e  s o u t h  by a  t e n n i s  

c l u b ,  and on t h e  west by Broadway S t r e e t  (see F i g u r e  2-11. 

The ARC s i t e  c o m p r i s e s  t h r e e  main a r e a s :  t h e  ARC p r o p e r ,  which 

c o n s i s t s  of a  number of b u i l d i n g s  i n  t h e  n o r t h e r n m o s t  29 a c r e s  of 

t h e  p r o p e r t y :  a  2-acre ,  i n a c t i v e  BioMass Research  F a c i l i t y ,  l o c a t e d  

n e a r  t h e  c e n t e r  of t h e  p r o p e r t y ;  and a  1 4 - a c r e  grass-and-weed 

cove red  a r e a  known a s  t h e  "Back F o r t y , '  which o c c u p i e s  t h e  

s o u t h e r n m o s t  p a r t  of t h e  p r o p e r t y  ( s e e  F i g u r e  2-11. 

2 . 2  RADIOLOGICAL CONDITIONS 

From 1954 t o  1971 t h e  Bureau o f  Mines,  Department  of t h e  I n t e r i o r  

conduc ted  m e t a l l u r g i c a l  o p e r a t i o n s  on a  v a r i e t y  of m a t e r i a l s ,  

i n c l u d i n g  tho r ium,  a t  t h e  ARC f o r  t h e  Atomic Energy Commission 

I A E C ) .  O p e r a t i o n s  i n c l u d e d  r e d u c i n g ,  m e l t i n g ,  machining,  we ld ing ,  

and a l l o y i n g .  Research  o n  a l l o y s  of  uranium and t h o r i u m  began i n  

1955 and c o n t i n u e d  u n t i l  1978.  

When work f o r  t h e  AEC c e a s e d ,  t h e  p r o c e s s  b u i l d i n g s  were 

decon tamina ted  a c c o r d i n g  t o  t h e  g e n e r a l  g u i d e l i n e s  p r o v i d e d  by t h e  

AEC. These g u i d e l i n e s ,  however,  were n o t  a s  s p e c i f i c  a s  t h e  DOE 

g u i d e l i n e s  i n  e f f e c t  i n  1978  when work w i t h  uranium and t h o r i u m  a t  

t h e  ARC was t e r m i n a t e d ,  and t h e  r e c o r d s  r e l a t i n g  t o  t h e  

d e c o n t a m i n a t i o n  e f f o r t  were not  a d e q u a t e  t o  d e t e r m i n e  whether  or n o t  

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

wi th  t h e  1978 g u i d e l i n e s .  A s  a  r e s u l t ,  r a d i o l o g i c a l  s u r v e y s  of t h e  

ARC were 
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undertaken by ANL between June 1978 and September 1982, and by A.B. 

Environment, Inc. in 1981. During these surveys, interior surfaces 

in several buildings were found to be contaminated and contaminated 

soil was found in some areas on the grounds. ANL recommended that 

although the levels of contamination at the ARC did not pose an 

immediate health hazard, decontamination of the property was 

advisable. 

Because a grid system h a d  not been used during the earlier surveys, 

B N I  conducted a radiological survey of the ARC property early in 
1984 to identify the exact locations and boundaries of 

contamination. The survey of the grounds revealed areas of 

thorium-232 and radium-226 contamination in surface and subsurface 

soils. In the buildings, surface contamination was found on floors 
and/or walls, in trenches and drains, and onequipment. 

2.3 WASTE VOLUHE PROJECTIONS 

Data from the 1984 BNI survey were used to determine the waste 

volume projections for the ARC remedial action. Approximately. 

2,600 y d 3  of contaminated soil will have to be removed from the 

grounds. The contaminated surface areas inside the buildings total 

an estimated 485 ft2 the decontamination of which is expected to 
j yield roughly 1..5 yd . Because some pieces of the contaminated 

equipment will be decontaminated and others removed, the total 

volume of this type of material will be determined during remedial 
3 action; the current estimate is approximately 400 yd . 



3.0 WORK PLAN 

The remedial action alternative selected by DOE for the ARC consists 

of transporting the contaminated materials to the DOE Hanford 

Reservation near Richland, Washington (see Figure 1-11, a distance 

of approximately 350 mi. This approach was selected from three 

alternatives evaluated by BNI and DOE in 1984 and 1985. The other 

two alternatives were on-si te, above-grade disposal and on-site, 

below-grade disposal.  emo oval of the material to Hanford was shown 
to be the most cost-effective and safest method of disposal as well 

as the one most acceptable to the citizens of Albany. Work at the 

ARC is scheduled to begin in July 1987 and to be completed by the 

end of the calendar year. 

3.1 DESIGN ENGINEERING 

From February to May 1987, BNI will be performing design engineering 

to support the NEPA process and to develop the engineering 

subcontract packages necessary to support the remedial action. 

3.2 ACCESS AGREEMENTS 

BNI will obtain an access agreement from the Bureau of Mines before 

the start of the remedial actions. 

3.3 REMEDrAL ACTIONS 

The remedial action will consist of decontaminating nine buildings 

(see figure 2-11, excavating contaminated soil and backfilling the 

excavated areas, and transporting the soil and rubble to Hanford. 

Building decontamination will be performed by means of scabbling, 

hydrolasing (spraying with water under high pressure), and washing. 

Chemical decontamination agents will be used as required. 

Excavation will be performed using a backhoe. Deep excavation in 



t h e  "Back F o r t y *  a r e a  may n e c e s s i t a t e  t h e  use of a  d e w a t e r i n g  well 

p o i n t  sys t em o r  a  well sump. Water  t r e a t m e n t  and h o l d i n g  b a s i n s  

w i l l  be  c o n s t r u c t e d  a s  n e c e s s a r y .  Water  c o l l e c t e d  d u r i n g  

d e c o n t a m i n a t i o n  a c t i v i t i e s  w i l l  be  t e s t e d  and handled  i n  a c c o r d a n c e  

w i t h  s t a t e  and l o c a l  p e r m i t  r e q u i r e m e n t s  f o r  d i s c h a r g e .  BNI w i l l  

o b t a i n  t h e  n e c e s s a r y  p e r m i t s  b e f o r e  t h e  s t a r t  o f  r emed ia l  a c t i o n .  

Excavated  a r e a s  w i l l  be b a c k f i l l e d  w i t h  c l e a n  s o i l  and seeded .  

I t  is p lanned  t h a t  t h e  c o n t a m i n a t e d  m a t e r i a l  w i l l  be s h i p p e d  i n  bulk  

t o  Hanford.  I t  w i l l  be e x c a v a t e d  and loaded  d i r e c t l y  i n t o  dump 

t r u c k s  t h a t  w i l l  be cove red  w i t h  t a r p a u l i n s  b e f o r e  e n t e r i n g  p u b l i c  

roads .  Measures  w i l l  be implemented t o  p r e v e n t  l e a k a g e .  A f t e r  

d e p o s i t i n g  each  load  a t  Hanford,  t h e  t r u c k s  w i l l  be su rveyed  f o r  

r a d i o a c t i v i t y  and decon tamina ted  i f  n e c e s s a r y  b e f o r e  r e t u r n i n g  t o  

t h e  ARC. A washdown f a c i l i t y  w i l l  a l s o  be  c o n s t r u c t e d  a t  t h e  ARC 

f o r  d e c o n t a m i n a t i n g  equipment  used f o r  e x c a v a t i o n  and b u i l d i n g  

d e c o n t a m i n a t i o n  o p e r a t i o n s .  

3.4 POST-REMEDIAL ACTION SAMPLING A N D  ANALYSIS 

During t h e  r emed ia l  a c t i o n ,  B N I  w i l l  c o l l e c t  and document d a t a  f rom 

a n a l y s e s  of so i l  s a m p l e s  and i n  s i t u  r a d i o l o g i c a l  measurements  t o  

d e t e r m i n e  t h e  adequacy  of t h e  r emed ia l  a c t i o n  a s  i t  p r o g r e s s e s .  

Pos t - r emed ia l  a c t i o n  r a d i o l o g i c a l  measurements  w i l l  b e  t a k e n  t o  

c o n f i r m  t h a t  t h e  r emed ia l  a c t i o n  h a s  been e f f e c t i v e  i n  removing a l l  

m a t e r i a l  con tamina ted  i n  e x c e s s  o f  g u i d e l i n e s .  When f i e l d  

measurements  and t h e  r e s u l t s  of f i e l d  so i l  sample a n a l y s e s  show t h a t  

t h e  r e m e d i a l  a c t  i o n  g u i d e l i n e s  have  been complied w i t h ,  t h e  

r a d i o l o g i c a l  c o n d i t i o n  o f  t h e  c l e a n e d  a r e a  w i l l  be documented and 

t h e  a r e a  b a c k f i l l e d .  

A n  a s s e s s m e n t  o f  t h e  r e m e d i a l  a c t i o n  w i l l  be conduc ted  by a n  

independen t  v e r i f i c a t i o n  c o n t r a c t o r  unde r  c o n t r a c t  t o  DOE t o  v e r i f y  

t h e  BNI d a t a  s u p p o r t i n g  t h e  adequacy  of t h e  r e m e d i a l  a c t i o n  and t o  
c o n f i r m  t h a t  r a d i o l o g i c a l  c o n d i t i o n s  a t  t h e  s i t e  comply w i t h  

r emed ia l  a c t i o n  g u i d e l i n e s .  



Data documenting the final radiological condition of the 

decontaminated areas will be presented in a post-remedial action 

report for the ARC. 

Once the ARC has been verified as conforming with DOE guidelines for 

residual radioactivity, DOE will issue a certification statement 

specifying whether the property can be released f or unrestricted use 

or whether its use should remain restricted. This statement will be 

provided to the Bureau of Mines and appropriate state officials; it 

will also appear in a Federal Register notice announcing the 

completion of remedial action at the ARC. The State will be 

requested to annotate the relevant land records with regard to the 

remedial action and certification of the property. 

After the certification statement has been issued, a Certification 

Docket containing a complete summary of the remedial action will be 

made available in public document rooms before being permanently 

archived by DOE. 

3.5 SURVEILLANCE AND MAINTENANCE 

To protect the environment and the health and safety of the public 

and site personnel, BNI will conduct a maintenance and surveillance 
program at the ARC. The program will include physical safety 

controls as well as environmental monitoring during specific 

remedial action operations. Typically, monitoring is conducted for 

air (radon and particulates), surface water, sediments, and external 

radiation as appropriate. The program will be carried out until 

completion of the remedial action and will comply with applicable 

requirements of DOE, the State of Oregon, and other federal 

regulatory agencies. 
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