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SUBJECT: Proposed I n t e r i m  Remedial Ac t i on  f o r  Bu i ld ings  413 and 414 
a t  the  Niagara F a l l s  Storage S i t e  

SUMMARY OF PROPOSED ACTION AND RELATED A C T I V I T I E S  

As p a r t  o f  i t s  Surplus F a c i l i t i e s  Management Program (SFMP) and Formerly 
U t i l i z e d  S i t e s  Remedial Ac t ion  Program (FUSRAP), t he  U.S .  Department of Energy 
(DOE), Oak Ridge Operations O f f i c e ,  proposes t o  c a r r y  ou t  a p r o j e c t  intended 
t o  reduce emissions o f  r a d i o a c t i v e  radon gas from Bldgs. 413 and 414 loca ted  
a t  t h e  Department’s Niagara F a l l s  Storage S i t e  (NFSS) i n  Niagara County, 
Lewiston Township, New York (F igure 1). This  p r o j e c t  w i l l  be s t a r t e d  and 
completed du r ing  the  1982 c o n s t r u c t i o n  season. 

S p e c i f i c  p r o j e c t  ac t ions  inc lude:  

Removal o f  the  e x i s t i n g  wooden roo fs  and s tee 
s t ruc tu res .  

r o o f  support  

Construct ion o f  a m u l t i l a y e r  cover system over the uranium o re  
process ing residues t h a t  a re  c u r r e n t l y  s to red  i n  the  r e i n f o r c e d  
concrete b u i l d i n g s  (consecut ive l aye rs  o f  sand, p l a s t i c  l i n e r  
[Hypalon], c lay ,  r e i n f o r c e d  syn the t i c  rubber membrane [EPDM], 
c l a y ,  p l a s t i c  l i n e r  [Hypalon], and pea gravel ) .  

The Department i s  c u r r e n t l y  i n v e s t i g a t i n g  var ious a l t e r n a t i v e s  f o r  the 
f i n a l  d i s p o s i t i o n  o f  NFSS, i n c l u d i n g  op t ions  f o r  the  permanent decommissioning 
o f  t h e  s i t e .  However, bo th  the  t ime t h a t  w i l l  be requ i red  t o  p l a n  a major 
p r o j e c t  and the  funding ou t look  i n  t h e  near t e r m  suggest t h a t  such a p r o j e c t  
cannot be r e a l i s t i c a l l y  scheduled i n  t h e  foreseeable fu tu re .  It i s ,  there fore ,  
cons idered good management p r a c t i c e  t o  undertake t h i s  proposed i n t e r i m  remedial 
a c t i o n  t o  reduce radon emissions as p a r t  o f  DOE’S ongoing maintenance and 
ca re take r  operat ions a t  NFSS. The e x t e n t  o f  f u t u r e  a c t i v i t i e s  a t  these b u i l d -  
ings  w i l l  depend on funding l e v e l s  and on the  ac t ions  o f  A f r i c a n  Metals Corpo- 
r a t i o n  (A f r imet ) ,  which c u r r e n t l y  owns the residues s to red  i n  the  bu i l d ings .  

HISTORY AND NEED FOR ACTION 

The o r i g i n a l  Niagara F a l l s  Storage S i t e  (NFSS) was a 610-ha (1500-acre) 
s e c t i o n  of the  f o r m e r  Lake Ontar io  Ordnance Works. Beginning i n  1944, the 
U.S. A r m y  Corps o f  Engineers Manhattan Engineer D i s t r i c t  (MED) used the  s i t e  
(F igure  2) f o r  storage o f  t he  r a d i o a c t i v e  residues t h a t  r e s u l t e d  from the 
process ing  o f  uranium ores du r ing  development o f  t he  atomic bomb. Add i t iona l  
res idues  were brought t o  the  s i t e  f o r  several  years a f t e r  World War 11. 
C u r r e n t l y ,  77 ha (190 acres) o f  t h e  o r i g i n a l  s i t e  comprise t h e  DOE storage 
s i t e ;  t h e  remainder has been re leased f o r  o ther  uses. 

About h a l f  o f  the  residues c u r r e n t l y  s to red  a t  NFSS belong t o  A f r i m e t ,  
whereas t h e  r e s t  o f  the residues belong t o  the  federal  government. A f r imet ,  a 
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Belg ian  f i r m ,  supp l ied  the  federa l  government w i t h  uranium o re  (p i tchblende)  
f rom the  Be lg ian  Congo b u t  re ta ined  ownership o f  t h e  residues because o f  t h e  
p o t e n t i a l l y  recoverable,  va luable elements t h a t  remain i n  the  residues. 
A f r i m e t  c u r r e n t l y  holds a l i cense  from t h e  s t a t e  o f  New York (a  Nuclear 
Regulatory Commission agreement s ta te )  f o r  t he  s torage o f  t he  r a d i o a c t i v e  
ma te r ia l s .  
June 30, 1983, i s  c u r r e n t l y  be ing renegot ia ted.  It i s  expected t h a t  t h i s  
agreement w i l l  be extended. 

The s torage lease agreement between A f r i m e t  and DOE, which exp i res  

The A f r i m e t  residues are s to red  i n  bu i ld ings--e.g.  , a concrete s i l o  
( former ly  a water  tower) and concrete bunkers (Bldgs. 413 and 414, o r i g i n a l l y  
designed f o r  water t reatment  and storage, F igure  3) .  Bui ld ings  413 and 414 
a re  18-m ( 6 0 - f t )  diameter c y l i n d r i c a l  s t r u c t u r e s  made o f  r e i n f o r c e d  concrete.  
They extend 3 m (10 ft) aboveground and 3 m (10 ft) belowground, and they have 
con ica l  wooden, tar-papered roo fs .  The r o o f s  have s t e e l  support  s t ruc tu res  
t h a t  extend i n t o  the s to red  residues (Acres American Inc .  1981a). 

The res idues s to red  i n  Bldgs. 413 and 414 (L-50 residues) o r i g i n a t e d  from 
process ing o f  6% uranium oxide p i tchb lende a t  t he  Linde A i r  Products r e f i n e r y  
near Buf fa lo ,  New York, f r o m  1944-1945. The two b u i l d i n g s  conta in  an est imated 
t o t a l  o f  1700 dry m e t r i c  tons (1880 tons)  o f  res idues (ac tua l  weight  i s  g rea te r  
because the  res idues are  s l i g h t l y  damp). Uranium concentrat ions range f r o m  
330 t o  700 pCi/g (1000 t o  2100 ppm), and radium concentrat ions range from 
7,000 t o  12,000 pCi/g (7 t o  12 ppb) (Anderson e t  a l .  1981, Table 1). 

Concentrat ions o f  radon i n  the  a i r  a long the  west and south per imeter  o f  
t h e  s i t e  (near the  bu i l d ings )  have been repo r ted  t o  be about 2 pCi/L a t  1.5 m 
above ground and t o  range from 20 t o  340 pCi/L a t  t he  s o i l  sur face (Anderson 
e t  a l .  1981), exceeding the 3-pCi/L l i m i t  f o r  uncon t ro l l ed  areas es tab l i shed  
by bo th  New York S ta te  and DOE (U.S. Dep. Energy 1981a). Based on c a l c u l a t i o n s ,  
t he  shor t - te rm maximum concentrat ions may be as h igh  as 668 pCi/L a t  t he  road 
on the  west s ide  o f  the  s i t e  (Anderson e t  a l .  1981). Concentrat ions o n s i t e  
near the  b u i l d i n g s  a l so  occas iona l l y  exceed the  s t a t e  l i m i t  o f  30 pCi/L and 
the  DOE l i m i t  o f  100 pCi/L f o r  c o n t r o l l e d  areas. Concentrat ions a t  t he  ground 
sur face i n  t h e  southwest quadrant o f  t h e  s i t e  a re  repo r ted l y  as h igh  as 
5000 pCi/L (F igure 4), and concentrat ions i n  the  b u i l d i n g s  a t  1.5 m above the  
sur face o f  t h e  res idues range from 1800 t o  8100 pCi/L (Anderson e t  a l .  1981). 
There a re  severa l  sources o f  radon a t  NFSS, i n c l u d i n g  a l a rge  p i l e  o f  f e d e r a l l y  
owned res idues (R-10 p i l e )  s to red  i n  the  open t o  the  no r th  o f  these b u i l d i n g s  
(F igure 3),  and i t  has no t  been determined t o  what ex ten t  t he  emissions f r o m  
Bldgs. 413 and 414 con t r i bu te  t o  these radon concentrat ions.  

I n  1979, DOE undertook remedial ac t i ons  t o  reduce radon emissions from 
Bldgs. 413 and 414. A l aye r  o f  sand was spread over the  residues i n  bo th  
b u i l d i n g s ,  f o l l owed  by a t h i n  l a y e r  o f  p l a s t i c  (Petromat) i n  Bldg. 413 on ly ,  
f o l l owed  by a l a y e r  o f  sprayed-on aspha l t  emulsion i n  both b u i l d i n g s .  The 
aspha l t  has now developed cracks through which the  radon gas escapes. 

Subsequent t o  the  MED, r e s p o n s i b i l i t y  f o r  t he  s i t e  has been t r a n s f e r r e d  
t o  t h e  Atomic Energy Commission, t he  Energy Research and Development Adminis- 
t r a t i o n ,  and t h e  Department o f  Energy. The fenced- in  s i t e  i s  c u r r e n t l y  admin- 
i s t e r e d  by t h e  Oak Ridge Operations O f f i c e  o f  DOE. There are no a c t i v i t i e s  
o the r  than maintenance and care tak ing  a t  the s i t e .  
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More d e t a i l e d  i n fo rma t ion  on the  ex ten t  o f  t h e  r a d i o a c t i v e  and chemical 
contaminat ion on and near the  s i t e  as w e l l  as p o s s i b l e  a l t e r n a t i v e s  f o r  d i s -  
p o s i t i o n  o f  t he  A f r i m e t  residues and the  e n t i r e  NFSS can be found i n :  
U.S.  Atomic Energy Commission (1974); Cavendish (1978); Ausmus e t  a l .  (1980); 
Acres American Incorpora ted  (1981a, 1981b); Anderson e t  a l .  (1981); B a t t e l l e  
Columbus Laboratory (1980); and Bechtel  Nat iona l ,  I n c .  (1982a, 1982b). 

SETTING 

The Niagara F a l l s  Storage S i t e  i s  l oca ted  i n  Niagara County i n  western 
New York (F igure l), w i t h i n  Lewis Township and adjacent  t o  Por te r  Township. 
It i s  about 30 km (19 m i )  n o r t h  o f  Buf fa lo ,  New York; 16 km (10 m i )  no r th  o f  
t h e  c i t y  of Niagara F a l l s ;  6.4 km (4 m i )  south o f  Lake Ontar io ;  and 6.4 km 
(4 m i )  eas t  o f  Canada (F igure 1). 

There are  severa l  b u i l d i n g s  and roads on t h e  s i t e  (F igure 3). Most of 
t h e  s i t e  i s  covered w i t h  second-growth f o r e s t ,  shrubs, and grasses. The 
channeled creeks and d i t ches  are  overgrown w i t h  c a t t a i l s  and are  genera l l y  
s l  ow-f 1 owing (Ausmus e t  a1 . 1980). 

Land uses immediately adjacent t o  the  s i t e  a re  var ied .  A hazardous-waste- 
d isposa l  f a c i l i t y  operated by SCA Chemical Waste Serv ices i s  loca ted  no r th  and 
eas t  o f  t he  s i t e .  A s a n i t a r y  l a n d f i l l  i s  be ing cons t ruc ted  t o  the  eas t  by 
Modern Disposal Inc.  South o f  t h e  s i t e  i s  f ede ra l  government p roper ty  con- 
t r o l l e d  by the  General Services Admin is t ra t ion  and a s a n i t a r y  l a n d f i l l  owned 
by the  town o f  Lewiston. West o f  the  f a c i l i t y  i s  a Niagara Mohawk Power 
Corporat ion t ransmiss ion l i n e  c o r r i d o r  (Acres American Inc .  1981a). A l l  of 
these p r o p e r t i e s  a re  l o c a t e d  on l and  t h a t  was once p a r t  o f  t h e  o r i g i n a l  MED 
s i t e  (F igure 2). 
residences are l oca ted  w i t h i n  1 km (0.6 m i )  o f  t he  s i t e .  

A KOA campground i s  loca ted  southwest on P le tcher  Road. Few 

Land uses w i t h i n  15 km (9.4 m i )  o f  t h e  s i t e  a re  predominant ly r u r a l  and 
inc lude  farms, orchards,  rec rea t i on  areas, o l d  f i e l d s ,  and second-growth 
f o r e s t s .  
227,101 i n  1980 (Table 2). The c u r r e n t  unemployment r a t e  i n  the  county i 5  
9.7%. The v i l l a g e s  o f  Lewiston and Youngstown (F igure  1) have the  h ighes t  
popu la t i on  d e n s i t i e s  near the  s i t e .  There a re  1.5 m i l l i o n  persons i n  the  
nearby B u f f a l o  me t ropo l i t an  area. 

The popu la t i on  o f  Niagara County, which has dec l ined s ince 1970, was 

Niagara County has a humid, con t inen ta l  c l i m a t e  t h a t  i s  moderated by the  
Average annual p r e c i p i t a t i o n  i s  83 cm l a k e  e f f e c t s  o f  Lakes E r i e  and Ontar io.  

(33 i n . ) ,  which i s  f a i r l y  evenly d i s t r i b u t e d  throughout  the  year.  Approxi- 
mate ly  140 cm (56 i n . )  o f  snow f a l l s  p r i m a r i l y  between November and March 
(Acres American Inc .  1981a). The wind i s  predominant ly from the  southwest. 

The NFSS i s  l o c a t e d  on the  southern shore o f  Lake Ontar io ,  3.2 km (2  m i )  
n o r t h  o f  the  Niagara Escarpment, on the  r e l a t i v e l y  f l a t  t e r r a i n  o f  the  E r i e -  
Ontar io  Lowlands phys iographic  province. 
(315 and 320 f t)  MSL, w i t h  the  lower e leva t i ons  corresponding t o  the  th ree  
man-made drainage d i tches .  
i s  shown i n  F igure  5. The 100-year high-water mark i s  approximately 97 m 
(319 f t )  MSL (Bechtel  Na t l .  Inc .  1 9 8 2 ~ ) ~  which i s  approximately 0.6 m (2 ft) 
above t h e  average ground e leva t i on .  

E leva t ions  range between 96 and 98 m 

Surface drainage o f  t he  s i t e  and surrounding areas 
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The geology o f  t h e  reg ion  cons is t s  o f  approximately 15 m (50 f t)  o f  
overburden t h a t  i s  under la in  by a 274-m (900- f t )  sequence o f  Ordovician-age 
shales and s i l t s t o n e s  o f  t h e  Queenston Formation. The overburden ma te r ia l  i s  
composed o f  g l a c i a l  and recent  a l l u v i a l  deposi ts and inc ludes  dense t i l l s ,  
g l  a c i o l  a c u s t r i  an c l  ays , and i s o l  a ted  1 enses o f  g l  a c i  o f  1 u v i  a1 sands and gravel  s 
(Acres American Inc .  1981a, 1981b). 

A t  NFSS, groundwater i s  p resent  i n  both s o i l  and bedrock and genera l l y  
f lows towards the  northwest. There are  e s s e n t i a l l y  t h r e e  a q u i f e r s  under ly ing  
NFSS: (1) an a r e a l l y  d iscont inuous,  unconfined, perched s o i l  a q u i f e r  i n  a 
s e r i e s  of sandy s i l t  o r  s i l t y  sand lenses 3 t o  6 m (10 t o  20 ft) below the  
ground surface, and (2) a cont inuous conf ined s o i l  a q u i f e r  w i t h i n  t h e  brown 
s i l t y  sand u n i t  approximately 9 t o  12 m (30 t o  40 f t)  below ground surface, 
which i s  contiguous w i t h  (3) a conf ined bedrock a q u i f e r  w i t h i n  the  weathered 
upper meter o f  t he  Queenston Formation (Acres American I n c .  1981b). The 
groundwater o f  a l l  aqu i fe rs  under l y ing  NFSS has h igh  concent ra t ions  o f  s u l f a t e  
and ca lc ium and i s  o f  low q u a l i t y  f o r  d r i n k i n g  water (Acres American Inc .  
1981a). 

Various s t a t e  and l o c a l  governing bodies may have j u r i s d i c t i o n  over o r  
concern about the  proposed remedial a c t i o n  a t  the  s i t e  (Table 3). Local 
r e s i d e n t s  and i n t e r e s t  groups have a l so  shown i n t e r e s t  and concern about the  
s i t e .  Newspaper a r t i c l e s  have appeared, and p r i v a t e  c i t i z e n s  have w r i t t e n  
l e t t e r s  t o  DOE and the  U.S. Environmental P ro tec t i on  Agency (EPA). A C i t i z e n ' s  
Overs igh t  Committee was formed by U.S. Representat ive John LaFalce i n  response 
t o  p u b l i c  quest ions r a i s e d  concerning the  p o t e n t i a l  h e a l t h  hazards a t  t he  s i t e  
(LaFalce 1980). Representat ive LaFalce has i n d i c a t e d  t h a t  t h e  purpose o f  t h i s  
committee i s  t o  advise him regard ing  NFSS and t o  work w i t h  DOE t o  ensure t h a t  
DOE 'S  proposals are sound and acceptable t o  the  committee. I n  a recent  r e p o r t  
t o  New York Assembly Speaker, Stan1 ey Fink,  regard ing fede ra l  involvement i n  
severa l  hazardous-waste s i t e s  i n  t h e  Niagara F a l l s  area (Zweig 1981), NFSS was 
mentioned as posing a hazard t o  p u b l i c  hea l th  and sa fe ty .  Awareness and 
concern about r a d i o a c t i v e  and o the r  hazardous wastes has been heightened by 
t h e  p u b l i c i t y  about the  nearby Love Canal t o x i c  wastes problem, the nearby 
West Va l l ey  h igh- leve l  r a d i o a c t i v e  wastes. p r o j e c t ,  and t h e  Three M i l e  I s l a n d  
nuc lea r  power p l a n t  acc ident  (Zweig 1981; U.S. Dep. Energy 1981b). 

PROPOSED ACTION AND ALTERNATIVES 

The Department o f  Energy proposes t o  take an i n t e r i m  remedial a c t i o n  t o  
reduce emissions o f  r a d i o a c t i v e  radon gas f r o m  the  res idues s to red  i n  Bldgs. 413 
and 414 as p a r t  o f  i t s  ongoing maintenance and care taker  opera t ions  a t  NFSS. 

Concurrent w i t h  the  work i n  Bldgs. 413 and 414, DOE w i l l  be t a k i n g  i n t e r i m  
remedial  a c t i o n  t o  s t a b i l i z e  a l a r g e  p i l e  o f  r a d i o a c t i v e  res idues s to red  
ou ts ide ,  no r th  o f  t he  Bldg. 413/414 area (R-10 p i l e ,  F igure  3). Th is  a c t i o n  
i s  discussed i n  a separate a c t i o n  d e s c r i p t i o n  memorandum (ADM). I n  add i t i on ,  
f u r t h e r  remedial ac t i ons  are  env is ioned f o r  t he  NFSS and nearby areas (e.  g. , 
o f f s i t e  drainage d i tches) .  However, t he  f i n a l  d i s p o s i t i o n  o f  t he  s i t e  and any 
f u t u r e  remedial ac t i ons  a re  n o t  p a r t  o f  the  i n t e r i m  a c t i o n  now proposed. 
A d d i t i o n a l  remedial ac t i ons  are  under study (Bechtel N a t l .  Inc .  1982b). 

D e t a i l s  o f  the  proposed remedial  a c t i o n  f o r  Bldgs. 413 and 414 (Acres 
American Inc .  1981a; Bechtel  N a t l .  Inc .  1982a) are as fo l l ows .  The r o o f  
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mate r ia l s  and p ieces o f  s tee l  columns a re  contaminated w i t h  s o l i d  radon 
daughter products  (elements r e s u l t i n g  from t h e  r a d i o a c t i v e  decay o f  t he  radon 
gas). The e x i s t i n g  r o o f s  and p o r t i o n s  o f  t h e  s t e e l  support  columns t h a t  
extend above t h e  t o p  o f  t he  residues w i l l  be removed. I f  i t  i s  n o t  poss ib le  
t o  remove t h e  r o o f s  i n  one p iece  w i t h  a crane, they  w i l l  be removed piecemeal, 
t a k i n g  care t o  avo id  having pieces o f  deb r i s  f a l l  i n t o  the  residues. The 
s t e e l  p ieces w i l l  be s to red  south o f  Bldg. 409 (F igure 6) u n t i l  t h e i r  f i n a l  
d i s p o s i t i o n  can be determined. I f  the  r o o f s  a re  removed i n  one p iece,  they  
w i l l  a l so  be s to red  i n  t h i s  area and covered w i t h  p l a s t i c .  I f  the  r o o f s  a re  
removed piecemeal, t h e  p ieces w i l l  be s to red  i n  an area no r th  o f  t h e  R-10 p i l e  
(F igure 5) where brush and o ther  deb r i s  from t h e  R-10 p i l e  i n t e r i m - s t a b i l i z a t i o n  
work w i l l  a l s o  be stored. Later  t h i s  wooden debr i s  w i l l  be burned (and the  
ashes p laced on t h e  R-10 p i l e )  o r  p laced on t h e  R-10 p i l e .  

A sheet o f  p l a s t i c  on a l i g h t  temporary framework w i l l  be p laced over  
the  res idues a f t e r  t he  roo fs  are removed t o  p rov ide  p r o t e c t i o n  from t h e  weather 
du r ing  the  remainder o f  the  remedial work. 

The t roughs t h a t  e n c i r c l e  the  b u i l d i n g s  near the  top  o f  t he  res idues w i l l  
be f i l l e d  w i t h  concrete (Figure 7). Then severa l  l aye rs  o f  ma te r ia l s  w i l l  be 
p laced over the res idues:  sand, p l a s t i c  sheet (Hypalon), c lay ,  r e i n f o r c e d  
syn the t i c  rubber  l i n e r  (EPDM), more c lay ,  another l a y e r  o f  p l a s t i c  (Hypalon), 
and a l a y e r  o f  pea grave l  on t o p  (F igure 7). The EPDM l a y e r  w i l l  be sealed t o  
the  c o n c r e t e - f i l l e d  t rough,  and t h e o r e t i c a l l y  w i l l  r e t a i n  99.6% o f  t he  radon 
gas (Acres American Inc .  1981a). The upper c l a y  l a y e r  may have t o  be repa i red  
i n  subsequent years i f  i t  cracks because o f  f r e e z i n g  and thawing o r  d r y i n g  
out .  

About 92 m3 (120 yd3) o f  sand, 400 m3 (520 yd3) o f  c lay ,  46 m3 (60 yd3) 
o f  concrete,  and 46 m3 (60 yd3) o f  pea grave l  w i l l  have t o  be brought t o  t he  
s i t e .  Supp l ie rs  have n o t  yet been contracted,  b u t  i t  i s  a n t i c i p a t e d  t h a t  
s u i t a b l e  m a t e r i a l s  can be obtained nearby and w i l l  probably be brought t o  the  
s i t e  v i a  P le tche r  Road (Figure 2). 

I f  necessary, equipment w i l l  be decontaminated (washed w i t h  water)  a t  a 
decontamination pad (F igure 5 )  t h a t  w i l l  be cons t ruc ted  i n  connect ion w i t h  the  
R-10 p i l e  i n t e r i m - s t a b i l i z a t i o n  work (discussed i n  separate ADM). 

It i s  a n t i c i p a t e d  t h a t  the  proposed a c t i v i t i e s  w i l l  be completed du r ing  
the  1982 summer cons t ruc t i on  season (May through October) and w i l l  take  a 
t o t a l  o f  about 2-1/2 months. It w i l l  take  about 3 weeks t o  remove the  roofs  
and another 3 weeks u n t i l  the  EPDM l i n e r  i s  sealed t o  the  concrete t rough,  o r  
a t o t a l  o f  about 6 weeks t h a t  radon emissions may be s l i g h t l y  increased over 
cu r ren t  emissions. There w i l l  be about 10 workers, i n c l u d i n g  management and 
mon i to r ing  personnel .  

A summary o f  measures t o  m i t i g a t e  and mon i to r  p o t e n t i a l  impacts t h a t  w i l l  
be p a r t  o f  t h i s  proposed a c t i o n  i s  g iven i n  Table 4. 

Some a l t e r n a t i v e s  t o  t h i s  proposed i n t e r i m  a c t i o n  are: (1) w a i t i n g  and 
t a k i n g  no a c t i o n  u n t i l  t he  permanent d i s p o s i t i o n  o f  NFSS can be determined, 
(2) e x t r a c t i n g  va luab le  elements from the  res idues fo l lowed by subsequent 
storage o r  d isposa l ,  (3) t a k i n g  measures toward long-term ( ra the r  than i n t e r i m )  
storage o f  t he  res idues i n  the  e x i s t i n g  b u i l d i n g s ,  (4) removal o f  t h e  res idues 
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and disposal  elsewhere, and ( 5 )  removal o f  t h e  res idues by Afr imet .  The 
a l t e r n a t i v e s  would r e q u i r e  e i t h e r  r e s o l u t i o n  o f  i n s t i t u t i o n a l  issues, such as 
t h e  Af r imet  ownership o f  t he  residues, o r  much g rea te r  funding than i s  c u r r e n t l y  
ava i l ab le .  For i n t e r i m  management o f  t he  r a d i o a c t i v e  res idues s to red  i n  t h e  
bu i l d ings ,  i t  i s  prudent  f o r  DOE t o  take the proposed a c t i o n  t o  reduce radon 
emissions as p a r t  o f  i t s  maintenance and caretaker  r e s p o n s i b i l i t i e s .  

POTENTIAL ISSUES 

There a re  severa l  p o t e n t i a l  issues associated w i t h  the  proposed ac t ion ,  
i n c l  ud i  ng: 

1. Pub l i c  apprehension t h a t  the  i n t e r i m  a c t i o n  may be a step 
toward making NFSS a permanent r a d i o a c t i v e  waste-disposal s i t e .  
Th is  pe rcep t ion  may be re in fo rced  by p u b l i c  knowledge t h a t  
t he re  a re  severa l  o ther  s i t e s  i n  the  Niagara/Buf fa lo  area t h a t  
migh t  need decontamination and t h a t  a d isposa l  s i t e  would be 
needed t o  dispose o f  any wastes f rom those s i t e s .  

2. Risk associated w i t h  temporary increase i n  radon emissions 
d u r i n g  t h e  p e r i o d  between removal o f  t he  r o o f s  and i n s t a l l a t i o n  
o f  t h e  s y n t h e t i c  rubber l i n e r  (EPDM). 

3 .  Adequacy o f  u l t i m a t e  d i s p o s i t i o n  o f  t he  contaminated r o o f  
m a t e r i a l s  and s t e e l  support column pieces. 

4. Costs o f  t h e  i n t e r i m  a c t i o n  and r i s k s  t o  workers and the  general 
p u b l i c  d u r i n g  the  cons t ruc t ion  phase r e l a t i v e  t o  reduc t ion  of 
radon emissions (and associated r i s k s )  f o r  t he  du ra t i on  o f  the  
i n te r im-s to rage  p e r i o d  (endpoint  no t  known). 
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Figure 1. Niagara Falls Storage S i t e  Locat ion Map. 
Adapted from Ausmus et al. (1980). 
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Figure  2. Current  Ownership o f  t h e  O r i g i n a l  Manhattan Engineer 
D i s t r i c t  S i t e  a t  t h e  Lake Ontar io  Ordnance Works. 
Adapted from Drawing S e r i a l  No. 00002, Rev. 2 (NLO, Inc . ) .  
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Figure  3. 414. 

I 

Southwest Corner o f  NFSS Showing Bu i ld ings  413 and 
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F igure  4. Near-Surface Radon-222 Concentrat ions i n  the  
Southwest Quadrant o f  t h e  S i te .  
Anderson e t  a l .  (1981--Figure 5-8). 

Source: 
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Figure 5. Surface Water Drainage at the Niagara Falls 
Storage Site. Adapted f r om Anderson et al. 
(1981). 
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Figure 6. Proposed Work Areas a t  the Niagara F a l l s  Storage S i te .  
Adapted from Bechtel National, Inc. (1982c-- 
Drawing 15-C-03). 
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Figure 7. Proposed Multilayer Radon Barrier 
at Top o f  L-50 Residues Stored in 
Buildings 413 and 414. 
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Table 1. Characteristics of the L-50 Residues Stored 
at the DOE Niagara Falls Storage Site 

Characteristic 

~ 

Battelle Columbus National Lead o f  
Lab. Estimate Ohio Estimate 

Dry wt, kg (tons) 
Volume, m3 (ft3) 
Density , kg/m3 (1 b/ft3) 
Uranium, ppm 
Lead, ppm 
Radium, ppb 
Barium, ppm 
Iron , ppm 
Gold, ppm 
Platinum, ppm 
Pal 1 adi um , ppm 
Silver, ppm 

Cobalt, ppm 
Nickel, ppm 

ppm 

- 
1,000-2,100 

7,000 
8- 12 
20,000 
20 , 000 

<o. 2 
<o. 5 
2- 3 

(0.5 

2,000-3,000 
10 , 000 

20,000-30,000 

1.7 x lo6 (1,878) 
1,624 (58,000) 
1,265 (79) 
1,200-1,300 

7 , 600 
7.8-9.3 

- 

- 
2,400 
5 , 900 
19,100 

Source: Anderson et al. (1981). 
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Table 2. Population and Housing Units 

Population No. o f  Housing Uni ts  

Location 1970 1980 % Change 1970 1980 % Change 

Niagara County 235 , 720 227 , 101 -3.7 74 , 695 85 , 037 13.8 

Lewiston Township 15,888 16,214 2.1 4,160 4,948 18.9 
Lewi ston 3,292 3,326 1.0 1,024 1,292 26.2 

Por ter  Township 7,429 7,258 -2.3 2,306 2,531 9.8 
Youngstown 2,169 2,196 1.2 667 763 14.7 
Ransomville 1,034 1,101 6.5 263 317 20.5 

Data from U . S .  Census Bureau, New York Regional O f f i c e .  
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Tab1 e 3. Governmental Agencies w i t h  Po ten t i  a1 Regulatory Cont ro l  
Over the  Proposed NFSS I n t e r i m  Remedial Ac t ion  

Federal 

Nuclear Regulatory Commission 
Environmental P ro tec t i on  Agency 
Department o f  Energy 
Department o f  T ranspor ta t ion  

Sta te  o f  New York 

Department o f  Environmental Conservat ion 
Department o f  Heal th  
Department o f  Labor 
Department o f  T ranspor ta t ion  
Energy Research and Development A u t h o r i t y  

Niagara County 

Finance, Pub l i c  Heal th,  and Pub l i c  Safe ty  Committee 
Hea l th  Department 
Board o f  Hea l th  
Environmental Management Counci l  
P l  anni  ng Board 

Town o f  Lewiston 

Town Board 
B u i l d i n g  and Zoning Inspector  
Zoning Board o f  Appeals 
Environmental Conservation Committee 

Data from P o l i t e c h  Corporat ion (1980). 
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Table 4. 'Measures to Mitigate and Monitor Potential Impacts 

Controls over further spread of contamination--including establishment 
of a contamination control zone, decontamination of vehicles and equip- 
ment, and worker monitoring. 

Worker radiation-exposure controls including use of breathing apparatus 
during inside work to remove steel colums and roofs. 

Air and water quality monitoring for radioactive substances. 

Informing local authorities, nearby property owners, and concerned 
citizens o f  the proposed action and designating a public liaison person. 
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