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SUBJECT: Proposed I n t e r i m  Remedial Act ions f o r  FY83-85 Accelerated Program 
a t  t he  Niagara F a l l s  Storage S i t e  

SUMMARY OF PROPOSED A C T I O N  AND RELATED ACTIVITIES 

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  1 i z e d  S i t e s  Remedial Ac t ion  Program (FUSRAP), t he  U. S. Department o f  Energy 
(DOE) proposes t o  ca r ry  ou t  an acce le ra ted  i n t e r i m  remedial a c t i o n  p r o j e c t  
du r ing  FY 1983-1985 a t  i t s  Niagara F a l l s  Storage S i t e  (NFSS) i n  Niagara County, 
Lewiston Township, New York (Figure 1). The accelerated program w i l l  i nvo l ve  
r e l o c a t i o n  o f  some o f  the  r a d i o a c t i v e  residues s to red  a t  the  s i t e ,  extens ion 
o f  a d i ke  and subsurface c l a y  c u t o f f  w a l l  ( t rench) ,  and cons t ruc t i on  o f  an 
i n t e r i m  c l a y  cap over the  e n t i r e  d iked  area i n  t h e  southwest corner  o f  t h e  
s i t e .  The major p r o j e c t  ac t ions  inc lude:  

Removal o f  t h e  wooden r o o f  on B u i l d i n g  411 and s l u r r y  t r a n s f e r  o f  t he  
L-30 and F-32 residues t o  t h e  eas t  bay o f  B u i l d i n g  411. 

S l u r r y  t r a n s f e r  o f  the  K-65 residues f r o m  B u i l d i n g  434 ("K-65 tower")  t o  

Dewatering o f  the  K-65 and t h e  combined L-30/F-32 residues 

the  west bay o f  B u i l d i n g  411. 

Extension o f  t he  d i ke  and subsurface c l a y  c u t o f f  wa l l  south around 
Bu i l d ings  411, 413, 414, and t h e  foundat ion o f  410. 

Demol i t ion  o f  Bu i ld ings  401, 401A, 409, 412, 415, 434, and t h e  abovegrade 
p o r t i o n  o f  410; placement o f  t h e  r e s u l t i n g  contaminated rubb le  w i t h i n  the  
new south d iked area 

Excavat ion o f  approximately 3,000 m3 (4,000 yd3)* o f  contaminated** s o i l  
m a t e r i a l s  f r o m  remaining o n s i t e  contaminated areas and placement o f  t he  
excavated mater i  a1 s over the  dewatered KL65 residues i n Bui 1 d i  ng 411. 

*The volume t o  be excavated i s  be ing  rev i sed  upward as a r e s u l t  o f  f u r t h e r  
r a d i o l o g i c a l  surveys and a r e v i s i o n  i n  the  cleanup c r i t e r i o n  f o r  radium- 
226 from 15 pCi/g t o  the  U.S. Environmental P ro tec t i on  Agency (EPA) m i l l  
t a i  1 i ngs c r i t e r i o n  (see next  footnote) .  

**For t h i s  proposed ac t ion ,  contaminated s o i l  ma te r ia l s  w i l l  be de f i ned  as 
those m a t e r i a l s  having a concent ra t ion  o f  radium-226 grea ter  than 5 pCi/g 
above na tu ra l  s o i l  background (averaged over t h e  top  15 cm o f  s o i l )  and 
g rea te r  than 15 pCi/g (averaged over any 15 cm below the  top  layer ) .  
Th i s  i s  t h e  EPA standard f o r  cleanup o f  d ispersed uranium m i l l  t a i l i n g s  
(U.S. Environ. Prot .  Agency 1983). 

1 



2 

B a c k f i l l i n g  o f  remaining vo id  areas w i t h i n  the  south d iked area w i t h  
about 21,000 m3 (27,000 yd3) o f  uncontaminated ("clean") s o i l  ma te r ia l s *  
and cons t ruc t i on  o f  an i n t e r i m  c l a y  cap over bo th  the  no r th  and south 
d i  ked areas. 

D e t a i l s  o f  these a c t i v i t i e s  are g iven i n  the  sec t i on  "Proposed Ac t i on  and 
A1 te rna t ives" .  

Th is  work i s  a cont inuat ion  o f  i n t e r i m  remedial work begun i n  1982 as 
p a r t  o f  D O E ' S  ongoing maintenance and care taker  operat ions a t  NFSS. The 1982 
and p rev ious l y  proposed 1983 work cons is ted  o f :  
za t i on  o f  t h e  R-10 p i l e ,  (2) cons t ruc t ion  o f  a d i ke  and subsurface c l a y  c u t o f f  
wa l l  around the  R-10 p i l e  (nor th  d iked area), (3) removal o f  wooden roo fs  on 
Bu i ld ings  413 and 414 and cons t ruc t ion  o f  a m u l t i l a y e r  cover system over the  
L-50 residues s to red  i n  Bu i ld ings  413 and 414, and (4) c l e a r i n g  and excavat ion 
of d i tches  (both o n s i t e  and o f f s i t e )  and o f  o the r  contaminated areas i n  t h e  
southwest p a r t  o f  t h e  s i t e  (U.S. Dep. Energy 1982a, 1982b, 1983a). 

Throughout a l l  i n t e r i m  act ions,  t he  s i t e  w i l l  cont inue t o  be under DOE 
ownership and used s o l e l y  f o r  cont inued s torage o f  r a d i o a c t i v e  wastes and 
residues. The s i t e  i s  fenced and access i s  l i m i t e d .  Planning i s  c u r r e n t l y  
underway f o r  t h e  long-term d i s p o s i t i o n  o f  t h e  s i t e  (U.S. Dep. Energy 1983b); 
however, no s p e c i f i c  p r e f e r r e d  a c t i o n  i s  be ing proposed a t  t h i s  time. 

(1) conso l ida t ion  and s t a b i l i -  

HISTORY AND NEED FOR ACTION 

The c u r r e n t  77-ha (190-acre) DOE Niagara F a l l s  Storage S i t e  i s  p a r t  of 
t he  former 610-ha (1500-acre) Manhattan Engineer D i s t r i c t  (MED) s i t e  (F igure 2) , 
which i n  t u r n  was p a r t  o f  the  former Lake Ontar io  Ordnance Works (LOOW). 
Beginning i n  1944, the  MED used the  s i t e  f o r  s torage o f  r a d i o a c t i v e  res idues 
t h a t  r e s u l t e d  f rom t h e  processing o f  uranium ores (pi tchblende) du r ing  develop- 
ment o f  t he  atomic bomb. 
several years a f t e r  World War 11. 

Subsequent t o  t h e  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 rans fe r red  
t o  t he  U.S. Atomic Energy Commission, t h e  U.S. Energy Research and Development 
Admin is t ra t ion,  and the  U.S. Department o f  Energy. The s i t e  i s  c u r r e n t l y  
administered by t h e  Oak Ridge Operations O f f i c e  o f  DOE, and a c t i v i t i e s  a re  
l i m i t e d  t o  maintenance, caretaking, and ongoing i n t e r i m  remedial ac t ions .  

About 60% o f  t h e  18,000 m3 (24,000 yd3) o f  res idues s to red  a t  NFSS 
c u r r e n t l y  belong t o  Afrimet-Indussa, and t h e  remaining res idues belong t o  t h e  
U.S. government (Table 1). Afr imet ,  an American f i r m  incorpora ted  i n  t h e  
Sta te  o f  New York, i s  apparent ly  c o n t r o l l e d  by  Union Min iere,  a Be lg ian  f i r m .  
The A f r ime t  res idues account f o r  l ess  than 10% o f  t he  t o t a l  volume o f  con- 
taminated m a t e r i a l s  a t  NFSS b u t  almost 99% o f  t h e  radium-226 inven to ry  (Table 2). 
A f r imet  supp l ied  t h e  federa l  government w i t h  uranium ore  (p i tchblende)  f rom 

Add i t iona l  res idues were brought t o  t h e  s i t e  f o r  

"Ongoing r a d i o l o g i c a l  surveys may i n d i c a t e  t h e  need f o r  excavat ion of some 
v i c i n i t y  p r o p e r t i e s  near NFSS (Aerospace, Inc.  1982). Contaminated ma te r ia l s  
from these p r o p e r t i e s  would be p laced w i th in  t h e  south d iked area, thus 
reducing t h e  need f o r  c lean b a c k f i l l  ma te r ia l s .  
i s  n o t  p a r t  o f  t h e  c u r r e n t l y  proposed ac t ion .  

Cleanup o f  these p r o p e r t i e s  
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t h e  Belg ian Congo b u t  r e t a i n e d  ownership o f  t he  res idues because o f  t he  then- 
Val uabl e r a d i  urn and o ther  p o t e n t i  a1 l y  recoverable,  Val uabl e elements t h a t  
remained i n  the  residues a f t e r  the  uranium was ex t rac ted .  A f r imet  c u r r e n t l y  
holds a l i cense  from the  s t a t e  o f  New York (a U.S. Nuclear Regulatory 
Commission agreement s ta te )  f o r  storage o f  t he  r a d i o a c t i v e  ma te r ia l s  a t  NFSS. 
A f r ime t  a lso  holds a storage lease agreement w i th  DOE, b u t  t h i s  lease expi res 
June 30, 1983, and DOE i s  c u r r e n t l y  d iscuss ing lease te rm ina t ion  cond i t ions  
w i t h  A f r i m e t .  

B u i l d i n g  411 i s  p a r t  o f  a complex o f  concrete and wooden bu i l d ings  i n  the  
southwest p o r t i o n  o f  NFSS (F igure 3) t h a t  were o r i g i n a l l y  designed f o r  water 
t reatment and storage. There are  about 6,500 m3 (8,500 yd3) o f  Afrimet-owned 
residues (L-30 and F-32 residues) c u r r e n t l y  s to red  i n  b u l k  i n  t w o  l a rge  concrete 
v a u l t s  (east and west bays) and a recarbonat ion p i t ;  most o f  the  residues are 
i n  the  west bay. There are about 96 C i  o f  radium-226 i n  the  L-30 and F-32 
residues combined; t h i s  represents about 10% o f  t h e  t o t a l  radium-226 inventory  
t h a t  w i l l  be s to red  a t  NFSS as o f  completion o f  t h e  acce le ra ted  i n t e r i m  remedial 
ac t ions  i n  1985 (Table 2). About 70% (by volume) o f  t h e  residues i s  chamosite 
c lay .  

As p a r t  o f  t he  1982 i n t e r i m  remedial act ions,  t h e  L-30 residues above t h e  
water l e v e l  i n  the  west bay o f  B u i l d i n g  411 were washed down and the  residues 
i n  the  east  bay were wet ted down. Also, water from B u i l d i n g  410 was t rans-  
f e r r e d  t o  the  east  bay o f  B u i l d i n g  411. As a r e s u l t ,  most o f  the  residues are  
now under water, and t h e  l e v e l s  o f  radon daughter products  i n  the  a i r  above 
t h e  residues have been reduced f r o m  about 24 WL (working l e v e l )  t o  1 WL 
(Levesque 1983). 

The Afrimet-owned K-65 residues are loca ted  i n  t h e  nor theas t  corner of 
t h e  s i t e  i n  bo th  t h e  upper and lower sect ions o f  a r e i n f o r c e d  concrete s i l o  
(Bu i l d ing  434, "K-65 tower") t h a t  was o r i  i n a l l y  designed as a water tower 

about 775 C i  o f  radium-226; t h i s  represents about 88% o f  the  radium-226 inven- 
t o r y  a t  NFSS (Table 2). Although the  tower has been r e i n f o r c e d  w i th  t w o  
l aye rs  o f  concrete (F igure 4), i t  i s  quest ionable whether the  tower would be 
ab le  t o  wi thstand t h e  maximum-expected earthquake f o r  t h e  s i t e  (Acres American 
Inc .  1981a). 

(Figures 3 and 4). The 3,000 m3 (4,000 y d  Q ) o f  K-65 res idues have a t o t a l  of 

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  contaminat ion 
on and near the  s i t e  as w e l l  as poss ib le  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 ime t  residues and t h e  e n t i r e  NFSS can be found i n :  U.S. Atomic Energy 
Commission (1974); Cavendish e t  a l .  (1978); Ausmus e t  a l .  (1980); Acres Ameri- 
can Incorporated (1981a, 1981b, 1 9 8 1 ~ )  ; Anderson e t  a1 . (1981) ; B a t t e l l  e 
Columbus Laborator ies (1980); Bechtel Nat ional ,  Inc .  (1982a, 1982b); Aerospace, 
Inc .  (1982); and U.S. Department o f  Energy (1983b). 

SETTING 

New 
t h e  
New 
o f  

The Niagara F a l l s  Storage S i t e  i s  loca ted  i n  Niagara County i n  Western 
York (Figure l), w i t h i n  the  town (township) o f  Lewiston and adjacent  t o  
town (township) o f  Por ter .  It i s  about 30 km (19 m i )  n o r t h  o f  Buf fa lo ,  
York; 10 km (6 m i )  n o r t h  o f  t he  c i t y  o f  Niagara F a l l s ;  6.5 km (4 m i )  south 
.ake Ontar io;  and 5 km (3 m i )  east  o f  t he  Province o f  Ontar io ,  Canada. 
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There are  several  b u i l d i n g s  and p r i v a t e  roads on the  fenced- in  s i t e  
(F igure 3). The s i t e  i s  zoned i n d u s t r i a l  and i s  c u r r e n t l y  used on ly  f o r  
storage o f  rad ioac t i ve  residues and s o i l s .  P r i o r  t o  commencement o f  the  
i n t e r i m  remedial ac t ions  i n  1982, most o f  t he  s i t e  was covered w i t h  second- 
growth f o r e s t  , shrubs (brush), grasses, and marsh vegetat ion.  Due t o  c l e a r i n g  
associated w i t h  surveys and p repara t i on  f o r  excavations, on ly  about one - th i rd  
o f  t he  s i t e  i s  now covered w i t h  second-growth fo res t .  Surface water f lows 
i n t o  the  west and cen t ra l  d i t ches  and subsequently i n t o  Fourmi le Creek and 
Lake Ontar io  (Figure 5). The channeled d i tches  are overgrown w i t h  c a t t a i l s .  
Water f low,  when i t  occurs, i s  genera l l y  slow (Ausmus e t  a l .  1980), except 
du r ing  sp r ing  m e l t  when the  f l o w  may be rap id ;  much o f  t he  t ime the re  i s  
e s s e n t i a l l y  no f l ow  a t  a l l .  
100-year f l o o d p l a i n  i s  contained w i t h i n  the  drainage d i tches  (U.S. Dep. Housing 
Urban Dev. 1980). Replacement o f  d i t c h  c u l v e r t s  (under p rev ious l y  proposed 
i n t e r i m  ac t ions  [U.S. Dep. Energy 1983a1) i s  intended t o  ensure t h a t  f loods  
a re  conta ined w i t h i n  the  d i tches.  

A na t i ona l  f l o o d  insurance map i n d i c a t e s  t h a t  the  

Land uses immediately ad jacent  t o  t h e  s i t e  are var ied.  A hazardous-waste- 
d isposal  f a c i l i t y  operated by SCA Chemical Waste Services i s  l oca ted  no r th  and 
eas t  o f  t he  s i t e .  A san i ta ry  l a n d f i l l  i s  be ing const ructed t o  t h e  eas t  by 
Modern Disposal, Inc .  South o f  t he  s i t e  i s  federa l  government p r o p e r t y  con- 
t r o l l e d  by the  U.S. Department o f  Labor and used f o r  . t r a i n i n g  cons t ruc t i on  
equipment operators. There i s  a l s o  a s a n i t a r y  l a n d f i l l  south of t h e  s i t e ,  
which i s  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 1 i ne c o r r i d o r  (Acres American Inc .  
1981a). 
MED s i t e  i s  shown i n  F igure 2. 

The cu r ren t  ownership o f  t h e  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  

Land uses w i t h i n  the  towns (townships) o f  Lewiston and Por te r  a re  pre- 
dominant ly r u r a l  and inc lude row-crop a g r i c u l t u r e ,  orchards , r e c r e a t i o n  areas, 
o l d  abandoned f i e l d s ,  and second-growth f o r e s t s  (Table 3) .  These areas are 
p r o j e c t e d  t o  remain r u r a l  through t h e  year  2000. A r e c r e a t i o n a l  area, 
Fourmi le Creek State Park, i s  l oca ted  a t  t he  confluence o f  Fourmi le  Creek and 
Lake Ontar io ,  about 3 km (2 m i )  downstream f r o m  the  c e n t r a l  d i t c h  (F igure 5). 

The nearest  permanent residence i s  an apartment a t  t he  KOA campground 
0.7 km (0.4 m i )  southwest o f  B u i l d i n g  411. There i s  a t r a i l e r  pa rk  2.6 km 
(1.6 m i )  northwest on Balmer Road, and the  Lewiston-Porter Cent ra l  Schools a re  
l oca ted  2.4 km (1.5 m i )  west of t h e  s i t e  on Creek Road (F igure 6). 
Waste Services personnel work outdoors no r th  o f  t he  s i t e  (1.2 km NNE of 
B u i l d i n g  411). 
0.7 km (0.4 m i )  southwest of B u i l d i n g  411 on P le tcher  Road (F igure 6). 
occas iona l l y  use the  area west o f  t h e  Niagara Mohawk c o r r i d o r .  

SCA Chemical 

Dur ing the  summer, t h e r e  are campers a t  t h e  KOA campground 
Hunters 

The popu la t ion  o f  Niagara County, which has dec l ined s ince  1970, was 
about 227,000 i n  1980, and popu la t i on  growth t o  the  year  2000 i s  p r o j e c t e d  t o  
be minimal (Table 4). Local town (township) and v i l l a g e  popu la t i on  s t a t i s t i c s  
a re  presented i n  Table 4. The nearest  major popu la t i on  centers  a r e  t h e  c i t y  
of Niagara F a l l s  (about 71,000) and the  B u f f a l o  me t ropo l i t an  area (about 
1.5 m i l l i o n ) .  As of May 1982, Niagara County had a c i v i l i a n  work f o r c e  of 
about 104,000, w i t h  an unemployment r a t e  o f  13.6%. 
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Major highway t ranspor ta t i on  rou tes  i n  the  area are State Route 93 t o  t he  
nor th ,  U.S. Route 104 t o  the south, and the  Robert Moses Parkway t o  the  west 
(Figure 1). Local roads near the  s i t e  i nc lude  L u t t s ,  Creek, Balmer, P le tcher ,  
and Por te r  Center roads (Figure 6). 

Niagara County has a humid, con t inen ta l  c l ima te  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 lake ef fects  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- 
mately 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 f r o m  the  southwest. 

The NFSS i s  l oca ted  6.5 km (4 m i )  from t h e  southern shore o f  Lake Ontar io ,  
3.2 km (2 m i )  n o r t h  o f  the Niagara Escarpment (F igure l), 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  t h e  Er ie-Ontar io  Lowlands Physiographic Province. E leva t ions  
a t  t he  s i t e  range between 93 and 102 m (310 and 336 ft) MSL; the  lower eleva- 
t i o n s  correspond t o  the  man-made drainage d i t ches  and the  h igher  e l e v a t i o n  i s  
the  top  o f  t he  R-10 waste area. 
MSL. Creeks and drainage d i tches  on t h e  s i t e  and surrounding areas a re  shown 
i n  F igure  5. About one- th i rd  o f  t he  s i t e  has s o i l s  t h a t  remain sa tura ted  
throughout the  year  and are covered by marsh-type vegetat ion.  

Geo log ica l l y ,  t he  reg ion  i s  charac ter ized  by approximately 15 m (50 ft) 
o f  overburden t h a t  i s  under la in  by a 274-111 (900- f t )  sequence o f  Ordovician-age 
shales and s i l t s t o n e s  o f  the  Queenston Formation. The overburden m a t e r i a l  i s  
composed o f  g l a c i a l  and recent  a l l u v i a l  depos i ts  and inc ludes dense t i l l s ,  
g l a c i o l a c u s t r i a n  c lays,  and numerous lenses of g l a c i o f l u v i a l  sands and grave ls  
(Acres American Inc .  1981a, 1981b). 

Most o f  t h e  s i t e  i s  a t  about 98 m (320 ft) 

A t  NFSS, groundwater i s  present  i n  bo th  the  g l a c i a l / a l l u v i a l  depos i ts  and 
bedrock and genera l l y  f lows towards t h e  northwest.  There are e s s e n t i a l l y  
th ree  aqu i fe rs  under ly ing  NFSS: (1) an unconfined, perched s o i l  a q u i f e r  i n  a 
ser ies  o f  extens ive 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 t h e  ground surface, (2) a cont inuous, con f ined s o i l  a q u i f e r  w i t h i n  the  
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  the  Queenston Formation (Acres American Inc .  1981b; 
Bechtel Na t l .  Inc .  1982d, 1982e). The groundwaters o f  a1 1 aqu i fe rs  under ly ing  
NFSS have h igh  concentrat ions o f  s u l f a t e  and calc ium and a re  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). No ranges o r  seasonal va r ia -  
t i o n s  o f  rad ionuc l  i d e  concentrat ions i n  groundwater have been pub1 ished t o  
date. Background concentrat ions f o r  t h e  s i t e  and reg ion  have n o t  y e t  been 
establ ished.  

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 t h e  proposed accelerated remedial  a c t i o n  a t  NFSS (Table 5). 
Local res iden ts  and i n t e r e s t  groups have a l s o  shown i n t e r e s t  and concern about 
the  s i t e .  Newspaper a r t i  c l  es 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 r o t e c t i o n  Agency (EPA). 
Overs ight  Committee was formed by U.S. Representat ive John LaFalce i n  response 
t o  p u b l i c  quest ions ra i sed  concerning t h e  p o t e n t i a l  hea l th  hazards a t  t h e  s i t e  
( LaFal ce 1980). Representat ive LaFal ce has i n d i  cated t h a t  t h e  purpose of 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  
D O E ' S  proposals a re  sound and acceptable t o  t h e  committee. I n  a recen t  r e p o r t  
t o  New York Assembly Speaker, Stanley Fink,  regard ing  federa l  involvement i n  

A C i t i z e n ' s  
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several  hazardous-waste s i t e s  i n  the  Niagara F a l l s  area (Zweig and Boyd 1981), 
NFSS was mentioned as pos ing a p o t e n t i a l  hazard t o  p u b l i c  hea l th  and safety .  
Since October 1982, the re  have a l so  been numerous newspaper a r t i c l e s  about 
p o t e n t i a l  DOE long-term ac t ions  a t  the  s i t e  and about discharges o f  contami- 
nated water. As p a r t  o f  t h e  scoping process f o r  t he  Environmental Impact 
Statement ( E I S )  t h a t  DOE i s  p repar ing  t o  support  a dec i s ion  on the  long-term 
d i s p o s i t i o n  o f  the  wastes and residues s to red  a t  NFSS (U.S. Dep. Energy 1983b), 
members o f  t he  p u b l i c ,  e lec ted  o f f i c i a l s ,  and s t a t e  agencies have commented on 
the  proposed accelerated i n t e r i m  a c t i o n s - - p a r t i c u l a r l y  t h e  K-65 res idue t r a n s f e r .  
Awareness and concern about rad ioac t i ve  and o ther  hazardous wastes have been 
heightened by p u b l i c i t y  about the  nearby Love Canal t o x i c  waste problem, t h e  
nearby West Va l ley  h igh - leve l - rad ioac t i ve  waste p r o j e c t ,  and the  Three M i l e  
I s l a n d  nuclear power p l a n t  acc ident  (Zweig and Boyd 1981; U.S. Dep. Energy 
1 9 8 2 ~ ) .  

PROPOSED ACTION AND ALTERNATIVES 

Fol lowing i s  a d e t a i l e d  p re l im ina ry  d e s c r i p t i o n  o f  t h e  var ious a c t i v i t i e s  
inc luded i n  the  proposed accel  e ra ted  remedi a1 a c t i o n  program. 
t i e s  may vary s l i g h t l y  from the  desc r ip t i ons  g iven he re in  as a r e s u l t  o f  
ongoing engineer ing design analyses. 

Speci f i c a c t i  v i  - 

Residue Transfer  and Dewateri ng 

( p a r t i a l l y  col lapsed),  w i l l  be removed f i r s t  t o  a l l o w  access f o r  res idue 
t r a n s f e r  and dewatering equipment. 
w i t h  o ther  wooden mate r ia l  s, pending f u t u r e  i n c i n e r a t i o n .  

The wooden r o o f  o f  B u i l d i n g  411, which i s  c u r r e n t l y  i n  a s t a t e  o f  d i s r e p a i r  

The r o o f  m a t e r i a l s  w i l l  be s to red  o n s i t e  

The L-30 residues i n  B u i l d i n g  411 w i l l  remain covered w i t h  water. The 
small amount o f  L-30 res idues c u r r e n t l y  present  i n  t h e  eas t  bay w i l l  be t rans-  
f e r r e d  t o  t he  west bay v i a  an hyd rau l i c  " s l u r r y "  min ing  process. 
w i l l  take about one-hal f  month. 
d i v ides  the  east  bay i n t o  two sect ions w i l l  be completed, and a vacuum dewater ing 
system--consist ing o f  wicks, a bottom l a y e r  o f  sand, a f i l t e r  f a b r i c ,  and 
s l o t t e d  p l a s t i c  p i p e s - - w i l l  be i n s t a l l e d  i n  the  eas t  bay (F igure 7). 

This t rans fe r  
Fo l low ing  the  t r a n s f e r ,  t he  wa l l  t h a t  p a r t i a l l y  

A l l  t he  L-30 res idues w i l l  then be s l u r r y  t r a n s f e r r e d  from the  west bay 

This  t r a n s f e r  process i s  expected t o  take 
t o  the  east  bay, and t h e  F-32 residues w i l l  be s l u r r y  t r a n s f e r r e d  from the  
recarbonat ion p i t  t o  t h e  eas t  bay. 
about one month. 

S l i g h t  mod i f i ca t i ons  t o  the  s l u r r y  t r a n s f e r  process are  c u r r e n t l y  be ing 
considered, such as: (1) i n s t a l l a t i o n  of a t e s t  dewater ing system i n  the  
recarbonat ion p i t  and t r a n s f e r  o f  some o f  t h e  L-30 res idues from the  eas t  bay 
t o  the  p i t ,  (2) i n s t a l l a t i o n  o f  t h e  dewater ing system i n  t h e  easternmost ha l f  
o f  the  east  bay f i r s t ,  f o l l owed  by t r a n s f e r  o f  t h e  res idues f r o m  the  west t o  
t h e  east  h a l f  o f  t h e  eas t  bay, and (3) i n s t a l l a t i o n  o f  t h e  dewatering system 
i n  the  westernmost h a l f  l a s t ,  fo l lowed by t r a n s f e r  o f  t h e  b u l k  o f  t he  residues 
from the  west bay t o  t h e  eas t  bay. The ou te r  w a l l s  and f l o o r  o f  B u i l d i n g  411 
w i l l  be c a r e f u l l y  inspected f o r  cracks and sealed, i f  necessary, p r i o r  t o  
i n s t a l  1 a t i  on o f  t h e  dewater i  ng systems. 
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The combined L-30/F-32 res idues w i l l  then be dewatered as fo l lows.  A f t e r  
t he  residues have s e t t l e d ,  an aspha l t  emulsion w i l l  be sprayed onto the  res idue 
sur face under water (F igure 7) t o  a c t  as a radon b a r r i e r . *  The water on top 
w i l l  be pumped t o  e i t h e r  the  basement o f  B u i l d i n g  410 o r  t o  a newly const ructed 
950-m3 (250,000-gal) temporary s l  ur ry-water  ho ld ing  pond near the  K-65 tower 
(F igure 3) and saved f o r  l a t e r  use i n  t r a n s f e r i n g  the  K-65 residues. 
w i l l  then be app l ied  t o  the  p l a s t i c  p ipe  system, causing water t o  move down 
t h e  wicks, through the  sand, i n t o  the  ho r i zon ta l  d r a i n  p ipes a t  t he  bottom, 
and up through the v e r t i c a l  p ipes. Th is  water w i l l  a l s o  be saved f o r  l a t e r  
use i n  the  K-65 res idue t r a n s f e r .  
about f o u r  months, and the  f i n a l  res idue moisture conten t  i s  expected t o  be 
about 30%. Tests t h a t  were r e c e n t l y  performed on the  L-30 and K-65 residues 
t o  a l l o w  b e t t e r  p r e d i c t i o n  o f  s e t t l i n g  behavior and performance o f  the  dewater- 
i n g  system ind i ca te  t h a t  i n i t i a l  dewater ing may take s i x  months. 

A vacuum 

This  dewatering process i s  expected t o  take 

When the  west bay o f  B u i l d i n g  411 i s  empty (F igure 7), a dewatering 
system ( s i m i l a r  t o  the  eas t  bay system) w i l l  be i n s t a l l e d .  

The hydrau l i c  min ing equipment w i l l  then be moved t o  a newly const ructed 
p l a t f o r m  atop the  K-65 tower (F igure 4). A ho le w i l l  be opened i n  the  roof o f  
t he  K-65 tower t o  p rov ide  access f o r  t he  s l u r r y  min ing equipment. The K-65 
res idues w i l l  be s l u r r y - t r a n s f e r e d  i n  batches v i a  a 1.6-km ( 1 - m i )  long, 10-cm 
(4- in.)  diameter carbon-steel  welded p i p e l i n e  t o  t h e  west bay o f  B u i l d i n g  411. 
The water s tored i n  the  nearby EPDM-lined ho ld ing  pond (F igure 3) w i l l  be used 
f o r  t h i s  purpose. About 260 m3 (340 yd3) o f  residues can be t rans fe red  i n  one 
batch a t  a r a t e  o f  950 L/min (250 gal/min) o f  s l u r r y .  The t r a n s f e r  p i p e l i n e  
w i l l  be f lushed a f t e r  each batch. When the  residues have s e t t l e d  f o r  a f e w  
hours, t he  water on top  w i l l  be t r a n s f e r e d  back v i a  t h e  p i p e l i n e  t o  the  ho ld ing  
pond near the  tower, supplemented as necessary w i t h  water s to red  i n  the  basement 
o f  B u i l d i n g  410 (from L-30 res idue dewatering). Each ba tch  t r a n s f e r  and 
recharge o f  the  s lu r ry -water  ho ld ing  pond w i l l  take about two days. 

About a t h i r d  o f  t he  res idues can be t rans fe red  i n  one-hal f  month us ing 
t h e  equipment mounted on t o p  o f  t h e  tower.** Then t h e  equipment w i l l  be moved 
t o  another p la t fo rm cons t ruc ted  p a r t  way down the  s ide  o f  t h e  tower (Figure 4).** 
A ho le  w i l l  be made i n  t h e  s ide  o f  t h e  tower t o  a l l ow  access t o  t h e  residues. 
Th is  setup on the  s ide  o f  t h e  tower w i l l  take about one-hal f  month. The 
remainder o f  the  residues w i l l  then be t rans fe red  i n  about one month, i n c l u d i n g  
t h e  t ime  requ i red  t o  make another ho le  i n  the  f l o o r  ( l oca ted  about halfway up 
t h e  tower) t o  a l l ow  access t o  t h e  remainder o f  the  res idues i n  t h e  bottom of 
t h e  tower. 

Dur ing  the  t rans fe r ,  t h e  K-65 residues i n  B u i l d i n g  411 w i l l  be covered 
w i t h  water. Upon complet ion o f  t h e  t r a n s f e r ,  the  res idues w i l l  be dewatered 
i n  a manner s i m i l a r  t o  t h a t  descr ibed f o r  t he  combined L-30/F-32 residues. It 
i s  expected t h a t  i t  w i l l  take  about f o u r  months t o  dewater t h e  K-65 residues 
t o  a 30% moisture cond i t ion .  The water from t h i s  dewater ing w i l l  be rou ted  
through t h e  e x i s t i n g  onsi t e  sedimentat ion ho ld ing  ponds and water- t reatment 
system (Figure 3) t o  remove radium-226 and uranium-238 t o  l e v e l s  p rescr ibed i n  
DOE Order 5480.1A f o r  o f f s i t e  re lease (30 pCi/L f o r  radium-226 and 600 pCi/L f o r  

*Other membranes , ins tead  o f  aspha l t ,  a re  a1 so under cons idera t ion .  

**The use o f  a crane ins tead  o f  p la t fo rms  i s  a l so  being considered. 
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uranium-228) and t o  remove other  elements t o  l e v e l s  prescr ibed i n  the  SPDES 
permi t  c u r r e n t l y  under f i n a l  approval by t h e  s t a t e  o f  New York (New York Dep. 
Env. Conserv. 1983). The water w i l l  then be discharged t o  the  cen t ra l  d i t c h  
(Figure 3). [See previous Ac t ion  Desc r ip t i on  Memorandum (U. S. Dep. Energy 
1983a) f o r  d e t a i l e d  desc r ip t i on  o f  t h e  water-treatment system.] 

A f t e r  a l l  residues have been dewatered, about 0.5 m (1.5 ft) o f  con- 
taminated c l a y  s o i l  mater ia ls  excavated from elsewhere on the  s i t e  (see l a t e r  
discussion) w i l l  be dumped on top of t h e  K-65 residues t o  reduce r a d i a t i o n  
1 eve1 s. Workers w i  11 then be .  ab le t o  gradual l y  place and compact add i t i ona l  
layers  o f  contaminated s o i l  mater ia ls ,  t o t a l i n g  about 2.4 m (8 ft).* F i n a l l y ,  
about 0.6-1.2 m (2-4 ft) o f  compacted "clean" c lay*  w i l l  be placed over the  
e n t i  r e  bu i  1 d i  ng (Figure 8). 

Due t o  funding cons t ra in ts ,  lead  t ime on purchase o f  equipment, and unde- 
s i r a b i l i t y  o f  w in te r  operations, i t  i s  expected t o  take about two years t o  
complete the  above a c t i v i t i e s .  The L-30 and F-32 residue t r a n s f e r  w i l l  occur 
i n  FY 1983 and t h e  K-65 res idue t r a n s f e r  i n  FY 1984. 

Dike Extension, Miscellaneous Excavation, Demo1 i t i o n ,  
and Construct ion o f  I n t e r i m  Cap 

The d i ke  and subsurface c l a y  c u t o f f  w a l l  w i l l  be extended t o  the  south 
around Bu i l d ings  411, 413, and 414 (F igure 10). About 7,100 m3 (9,300 yd3) o f  
c l a y  w i l l  be needed f o r  t he  c u t o f f  w a l l  and 4,100 m3 (5,400 yd3) f o r  t h e  dike. 
Construct ion methods w i l l  be s i m i l a r  t o  those used dur ing  cons t ruc t i on  o f  the  
no r th  d iked area i n  1982. A t rench w i l l  be excavated t o  a depth o f  about 
6-8 m (20-25 ft) t o  the  gray c l a y  l a y e r  t o  p rov ide  a b a r r i e r  w i t h i n  t h e  upper 
l aye r  o f  mixed c l a y  and sand lenses. Ongoing geohydrological i nves t i ga t i ons  
w i l l  enable more prec ise  d e f i n i t i o n  o f  t h e  depth ,of t h e  south c u t o f f  w a l l .  
Clay w i l l  be b a c k f i l l e d  i n t o  the  t rench  and compacted t o  90% t h e o r e t i c a l  
maximum densi ty .  The d i ke  w i l l  be const ructed s i m i l a r l y  o f  compacted c l a y  on 
top o f  t h e  subsurface c u t o f f  wa l l .  The ou ts ide  o f  t he  d i ke  w i l l  be covered 
w i t h  r i p r a p  (rocks) t o  p r o t e c t  t he  d i k e  from erosion. 

vated from Areas 2 (New Naval Waste Area), 8, and 9 (Figure 3). These s o i l s  
w i l l  be p laced on top  o f  t h e  K-65 res idues i n  B u i l d i n g  411, as described 
prev ious ly .  Excavated areas w i l l  be b a c k f i l l e d  w i t h  clean s o i l s .  

About 3,000 m3 (4,000 yd3)** o f  contaminated s o i l  ma te r ia l s  w i l l  be exca- 

Bu i l d ings  401, 401A, 409, 412, 415, 434, and the  abovegrade p o r t i o n  o f  

Bu i ld -  

410 (Figures 3 and 9) w i l l  be demolished, and contaminated rubb le  (about 
4,600 m3 [6,000 yd3]) w i l l  be p laced i n  t h e  new south d iked area. Uncon- 
taminated rubb le  w i l l  be used f o r  r i p r a p  on t h e  sides o f  t he  dikes. 
i n g  434, which p rev ious l y  housed t h e  K-65 residues, w i l l  be demolished by 

*The amount o f  contaminated s o i l  ma te r ia l s  i s  being rev ised upward based on 
f u r t h e r  r a d i o l o g i c a l  surveys, a r e v i s i o n  o f  t he  cleanup c r i t e r i o n  (see 
prev ious discussion), and a r e v i s i o n  i n  t h e  estimates o f  compaction o f  t h e  
residues due t o  dewatering. As a r e s u l t ,  t h e  amount o f  "clean" c l a y  would 
be decreased. 

**The volume t o  be excavated i s  be ing r e v i s e d  upward as a r e s u l t  of f u r t h e r  
r a d i o l o g i c a l  surveys and a r e v i s i o n  i n  t h e  cleanup c r i t e r i a  (see prev ious  
discussion). 



9 

conventional means a f t e r  i t  has f i r s t  been washed down w i t h  high-pressure 
water t o  d is lodge res idue p a r t i c l e s  remaining a f t e r  t he  s l u r r y  t r a n s f e r  
operat ion ( thereby reducing the  p o t e n t i a l  f o r  a i rborne  contamination). 

and demol i t ion o f  b u i l d i n g s  w i l l  be completed by the  f a l l  o f  1984. 
It i s  expected t h a t  t he  d ike  cons t ruc t ion ,  contaminated s o i l s  excavation, 

Upon complet ion of t h e  abovementioned a c t i v i t i e s ,  any remaining contami- 
nated areas on the  s i t e  w i l l  be cleaned up and t h e  contaminated mater ia ls  w i l l  
be placed i n  the  d iked area. The l i n e r s  and any contaminated sediments i n  and 
under the temporary s l  ur ry-water  ho ld ing  pond, sedimentat ion ponds, and c l  ean- 
water hol  d ing  ponds w i  1 1 be c l  eaned up. Contami nated water- t reatment f i 1 t e r s  , 
res ins ,  and sediments w i l l  a l so  be placed i n  the  d iked area. 

F i n a l l y ,  t he  remaining v o i d  space w i t h i n  t h e  d iked area w i l l  be f i l l e d  
w i t h  approximately 21,000 m3 (27,000 yd3) o f  c lean b a c k f i l l . *  An ear thern cap 
w i l l  then be const ructed over the  e n t i r e  3.4-ha (8.5-acre) d iked area (F igure 10) 
The cap w i l l  c o n s i s t  of a l a y e r  o f  r e i n f o r c e d  s y n t h e t i c  rubber (EPDM), 0.9 m 
(3 f t)  o f  compacted c lay ,  0.2 m (0.5 ft) o f  sand, and 0.5 m (1.5 ft) o f  s o i l .  
About 55,000 m3 (71,000 yd3) o f  c lean f i l l  ma te r ia l s  w i l l  be requ i red  f o r  cap 
cons t ruc t ion  (Table 6). 

(130,000 yd3) o f  c lean f i l l  mater ia ls ,  p r i m a r i l y  c lay ,  w i l l  be brought t o  the  
s i t e  (Table 6). 
w i l l  take p lace  du r ing  1983, the  K-65-residue t r a n s f e r  and dewatering du r ing  
1984, and the  f i n a l  s i t e  cleanup and cons t ruc t i on  o f  t he  i n t e r i m  cap du r ing  
1985. The work force w i l l  be s l i g h t l y  l a r g e r  f o r  t h e  accelerated ac t ions  than 
dur ing  the 1982 i n t e r i m  ac t ions ;  i .e . ,  a t o t a l  o f  100, i n c l u d i n g  30 management 
and mon i to r ing  personnel brought i n  from outs ide  t h e  area. It i s  expected 
t h a t  cons t ruc t ion  workers w i  11 be af f  i 1 i a t e d  w i t h  1 ocal  N i  agara County unions , 
as was the  case du r ing  t h e  1982 work. 

The cap w i l l  be seeded w i t h  grass. 

Over the  th ree  years o f  t he  proposed acce le ra ted  ac t ions ,  about 100,000 m3 

It i s  a n t i c i p a t e d  t h a t  t he  L-30 res idue t r a n s f e r  and dewater ing 

A summary o f  m i t i g a t i v e  measures and mon i to r i ng  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 7. 

There are f i v e  bas i c  a l t e r n a t i v e s  t o  t h i s  proposed ac t ion :  (1) de fe r  a l l  
accelerated a c t i v i t i e s  u n t i l  permanent d i s p o s i t i o n  o f  NFSS can be determined 
(no act ion) ,  (2) de fe r  o n l y  t h e  cons t ruc t i on  o f  t h e  i n t e r i m  cap u n t i l  permanent 
d i s p o s i t i o n  can be determined, (3) de fer  t r a n s f e r  and dewater ing o f  t he  L-30 
and K-65 residues, as w e l l  as cons t ruc t ion  o f  t he  i n t e r i m  cap, u n t i l  permanent 
d i s p o s i t i o n  can be determined, (4) package t h e  L-30 and K-65 residues, s t o r e  
them i n  B u i l d i n g  411 o r  o the r  e x i s t i n g  b u i l d i n g s  a t  NFSS, and de fer  cons t ruc t i on  
of the  i n t e r i m  cap u n t i l  a dec is ion  i s  made on permanent d i spos i t i on ,  and 
(5) immediately remove a l l  t h e  residues and contaminated ma te r ia l s  invo lved i n  
the  proposed a c t i o n  t o  some o ther  s i t e  f o r  long-term management. Fo l low ing  i s  
a d iscuss ion o f  each a l t e r n a t i v e .  

*Ongoing r a d i o l o g i c a l  surveys may i n d i c a t e  t h e  need f o r  excavat ion o f  some 
v i c i n i t y  p r o p e r t i e s  near NFSS (Aerospace, Inc .  1982). Contaminated ma te r ia l s  
from these p r o p e r t i e s  would be p laced w i t h i n  t h e  south d iked area, thus 
reducing the  need f o r  c lean b a c k f i l l  mater ia ls .  
i s  n o t  p a r t  o f  t h e  c u r r e n t l y  proposed ac t ion .  

Cleanup o f  these p r o p e r t i e s  
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A l t e r n a t i v e  1. Because t h e  permanent d i s p o s i t i o n  o f  NFSS i s  u n l i k e l y  t o  
be determined f o r  about two years and may no t  be implemented f o r  an i n t e r -  
mediate t ime the rea f te r ,  DOE considers i t  prudent t o  cont inue the i n t e r i m  
program o f  b r i n g i n g  the  s i t e  under b e t t e r  con t ro l ,  thus e l i m i n a t i n g  the  
no-act ion a l t e r n a t i v e .  

A l t e r n a t i v e  2. Const ruc t ion  o f  t he  i n t e r i m  cap i s  the  f i n a l  step needed 
t o  b r i n g  the  contaminated m a t e r i a l s  under i n t e r i m  c o n t r o l  and i s  therefore 
i n c l  uded as p a r t  o f  the  proposed accelerated i n t e r i m  remedi a1 a c t i o n  program. 
It i s  c u r r e n t l y  a n t i c i p a t e d  t h a t  t he  cap w i l l  be cons t ruc ted  i n  1985 and t h a t  
t h e  dec is ion  on long-term d i s p o s i t i o n  w i l l  be made i n  l a t e  1984 o r  e a r l y  1985. 
Thus, i t  i s  poss ib le  t h a t  DOE may decide t o  proceed d i r e c t l y  w i t h  whatever 
a l t e r n a t i v e  i s  chosen f o r  t h e  long-term management o f  t he  wastes, w i thout  
cons t ruc t i ng  the i n t e r i m  cap. 

A l t e r n a t i v e  3. The K-65 res idues are c u r r e n t l y  l oca ted  i n  an o l d  concrete 
tower t h a t  i s  se i sm ica l l y  unstable.  These residues are  t h e  most rad ioac t i ve  
o f  a l l  t he  residues and contaminated ma te r ia l s  s to red  a t  NFSS, amounting t o  
88% o f  t h e  t o t a l  radium-226 inven to ry  (Table 2). It i s  necessary t o  move them 
t o  a more s tab le  l oca t i on .  DOE c u r r e n t l y  has funding t o  move the  residues t o  
B u i l d i n g  411 and considers i t  prudent  t o  do so as p a r t  o f  i t s  ongoing mainten- 
ance and caretaker  r e s p o n s i b i l i t i e s  under the  i n t e r i m  a c t i o n  program, pending 
t h e  l a t e r  dec is ion  on t h e  long-term d i s p o s i t i o n  o f  NFSS. 

A l t e r n a t i v e  4. Const ruc t ion  o f  packaging f a c i l i t i e s  f o r  t h e  L-30 and 
K-65 residues and m o d i f i c a t i o n  o r  cons t ruc t i on  o f  storage f a c i l i t i e s  would be 
requ i red  t o  implement t h i s  a l t e r n a t i v e .  Funds are  c u r r e n t l y  n o t  ava i l ab le  f o r  
t h i s .  
f o r  b r i n g i n g  the  s i t e  under i n t e r i m  con t ro l .  The long-term management o f  the 
res idues w i l l  be addressed i n  t h e  for thcoming EIS (U.S. Dep. Energy 1983b). 

DOE i s  cons ider ing  removal t o  o ther  s i t e s  i n  i t s  ongoing 
decision-making process on 1 ong-term management o f  t h e  NFSS res idues and 
wastes. 
and the  E I S  should be f i n a l i z e d  w i t h i n  t h e  next  t w o  years. 

Furthermore, b u l k  s torage i n  B u i l d i n g  411 i s  considered t o  be s u f f i c i e n t  

A l t e r n a t i v e  5. 

As noted p rev ious l y ,  an E I S  i s  be ing prepared t o  support  t h i s  decis ion,  

POTENTIAL ISSUES AND ANALYSIS 

Using the  in format ion g iven i n  the  prev ious sect ions,  as w e l l  as the  
methods o f  ana lys is  discussed i n  a r e p o r t  by Argonne Nat iona l  Laboratory 
(1982), t he  f o l l o w i n g  p o t e n t i a l  issues were i d e n t i f i e d  and assessed.* 

Rad io log ica l  

A major p o t e n t i a l  i ssue i s  t h e  r a d i o l o g i c a l  impact assoc iated w i t h  the  
proposed accelerated i n t e r i m  remedi a1 act ions.  The predominant pathway by 
which rad ionuc l ides  cou ld  reach nearby workers and members o f  t h e  general 
pub1 i c d u r i  ng the  proposed a c t i  ons i s i nhal a t i  on of r a d i o a c t i v e  products such 

*Po ten t i a l  issues assc ia ted  w i t h  t h e  p rev ious l y  proposed FY 1983 i n t e r i m  
remedial  ac t i ons  (which a r e  i n  a d d i t i o n  t o  t h e  ac t i ons  proposed under the  
acce le ra ted  program) are  discussed i n  a separate ADM (U.S. Dep. Energy 
1983a). 
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as those from decay o f ,  radon gas (one o f  t he  rad ionuc l ides  i n  the  decay cha in  
o f  t he  uranium-238 found a t  NFSS). Other pathways (such as i n h a l a t i o n  o f  
contaminated dus t  p a r t i c l e s ,  ex te rna l  dose from submersion i n  a c loud o f  dust,  
external  dose f r o m  rad ioac t i ve  p a r t i c l e s  deposi ted on the  ground, o r  i n t e r n a l  
dose from i n g e s t i n g  contaminated food o r  water)  a re  expected t o  be r e l a t i v e l y  
i n s i g n i f i c a n t  (Argonne Nat l .  Lab. 1982). 

The bases f o r  t he  analyses of p o t e n t i a l  dose t o  nearby i n d i v i d u a l  members 
o f  the  general p u b l i c  and t o  the  e n t i r e  popu la t i on  w i t h i n  an 80-km rad ius  o f  
the  proposed a c t i o n  are  descr ibed below. 

Radioact ive re leases f o r  the  f i v e  major a c t i v i t i e s  t h a t  c o n s t i t u t e  t h e  
proposed acce le ra ted  remedial ac t ions  were est imated us ing the  f o l l o w i n g  
assumptions. 

The L-30 and F-32 res idue t r a n s f e r  occurs i n  two par ts :  (a) t rans-  
f e r  o f  one-tenth o f  the  L-30 res idues from the  east bay t o  the  
west bay o f  B u i l d i n g  411 over a hal f -month per iod,  and (b) t r a n s f e r  
o f  a l l  t h e  L-30 residues and t h e  F-32 residues t o  the  eas t  bay 
o f  B u i l d i n g  411 over a one-month per iod .  It was assumed con- 
s e r v a t i v e l y  t h a t  t he  e n t i  r e  ava i  1 ab le*  radon inventory  would be 
re leased from the  residues as they  a re  t rans fer red .  

The combined L-30/F-32 res idue dewatering, immediately f o l l o w i n g  
A c t i v i t y  1, occurs over a four-month per iod.  This  i s  fo l lowed 
by a one-year pe r iod  du r ing  which t h e  residues are s to red  
beneath on ly  the  aspha l t  l a y e r  w h i l e  A c t i v i t i e s  3 and 4 proceed. 
The res idues would cover an area o f  1,700 m2 (18,000 ft2). It 
was conserva t ive ly  assumed t h a t  10% o f  t h a t  area would have no 
aspha l t  cover ing  (a l l ow ing  f o r  cracks a t  the  edges o f  b u i l d i n g  
w a l l  s /p i  11 ars/pipes/etc.  and f o r  cracks t h a t  might develop as 
t h e  res idues s e t t l e  du r ing  t h e  dewater ing process) , whereas t h e  
remaining 90% would have a 5-cm ( F i n . )  l a y e r  o f  asphal t .  The 
radon source term, ca l cu la ted  on t h e  assumption t h a t  t h e  gas 
would escape from 10% o f  t he  area d u r i n g  the  storage p e r i o d  (one 
year) ,  proved t o  be n e g l i g i b l e  i n  comparison t o  the  source terms 
t h a t  represent  the  t r a n s f e r  operat ions.  Radon re lease du r ing  
dewater ing was est imated t o  be even l e s s  than dur ing  storage. 

K-65 res idue t r a n s f e r  occurs over  a 1.5-month per iod.  It was 
assumed t h a t  t he  e n t i r e  a v a i l a b l e  radon inventory  would be 
released, p r i m a r i l y  a t  B u i l d i n g  411 (where the  residues w i l l  be 
d ispersed over the  large,  open west bay) r a t h e r  than a t  t he  
tower (most ly an enclosed space w i t h  o n l y  small access holes 
and smal l  res idue sur face area). 

K-65 res idue dewater ing occurs over  a four-month per iod.  
Assumptions, s i m i l a r  t o  those a p p l i e d  t o  the  L-30/F-32 res idue 
dewatering, - r e s u l t e d  i n  t h e  p r e d i c t i o n  o f  an e n t i r e l y  n e g l i g i b l e  
re lease o f  radon du r ing  t h i s  a c t i v i t y .  

*A radon emanation power o f  0.2 i s  assumed. Thus, on ly  20% o f  t h e  radon i n  
the  res idues can be re leased du r ing  the  t r a n s f e r  a c t i v i t i e s .  
remain ' t rapped i n s i d e  t h e  res idue p a r t i c l e s .  

The o the r  80% 
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A c t i v i t i e s  3 and 4 were assumed t o  occur dur ing  the2 f i n a l  5.5 months 
o f  the  one-year p e r i o d  o f  storage o f  t he  combined L-30/F-32 residues 
(see A c t i v i t y  2). 

(5) Excavation and placement o f  contaminated s o i l s  over the  K-65 
residues occurs over a two-month pe r iod  commencing upon com- 
p l e t i o n  o f  A c t i v i t y  4. The 3,000 m3 (4,000 yd3) o f  contami- 
nated s o i l s  has an average radium-226 concent ra t ion  o f  50 pCi/g 
(based on t h e  average o f  data f o r  Area 2 g iven i n  Anderson 
e t  a l .  1981). Since dust emissions f r o m  s i m i l a r  a c t i v i t i e s  
have been shown t o  be about 0.05% o f  t he  t o t a l  volume hauled 
(U.S. Environ. Prot. Agency 1977), i t  was assumed t h a t  3,800 kg 
(8,400 l b )  o f  contaminated dust would be released. 

Addi t i onal ass umpt i ons are : 

The releases caused by A c t i v i t i e s  1 through 4 occur continuously. The 
release f r o m  A c t i v i t y  5 i s  assumed t o  occur on l y  10 hours/day, 5 days/week, 
dur ing  the  two-month per iod.  

No dust i s  re leased by A c t i v i t i e s  1 through 4 because t h e  residues are 
always i n  water o r  h i g h l y  saturated. 

The re lease he igh t  above ground leve l  a t  B u i l d i n g  411 i s  3 m (10 ft). 

Each nearby i n d i v i d u a l  member o f  t he  p u b l i c  i s  conserva t ive ly  assumed t o  
be outdoors du r ing  t h e  hours the  releases take  p lace.  

Bu f fa lo  meteoro log ica l  data are considered t o  be representa t ive  o f  condi- 
t i o n s  a t  t he  s i t e  and, there fore ,  are used as they  were i n  the  previous 
rad io log i ca l  ana lys i s  f o r  t he  FY 1983 ADM (U.S. Dep. Energy 1983a). 

Assuming t h a t  t h e  m i t i g a t i v e  measures discussed i n  Table 7 are employed, 
p o t e n t i a l  doses t o  i n d i v i d u a l  members o f  t he  p u b l i c  near t h e  proposed a c t i o n  
are  pred ic ted  t o  be low (Table 8). Doses t o  t h e  bronch ia l  ep i the l ium are 
estimated t o  be h igher  than doses t o  the  bone and lung  because the  major 
re lease associated w i t h  t h e  proposed accelerated ac t i ons  i s  radon gas and i t s  
decay products a re  deposi ted s e l e c t i v e l y  on t h e  bronch ia l  t i ssue.  The pre- 
d i c t e d  whole-body doses are  s i m i l a r  i n  magnitude t o  doses received wh i l e  
spending 4 minutes on a j e t  p lane a t  h igh  a l t i t u d e s  o r  spending 19.5 months 
( the  t ime requ i red  t o  complete t h e  remedial ac t ion)  a t  an a l t i t u d e  t h a t  i s  2 m 
(7 ft) higher (Table 9). S p e c i f i c  organ doses (e.g., bone and lung) a re  lower 
than doses received from na tu ra l  sources (Table 9) .  

The r a d i o l o g i c a l  impact of t he  proposed remedial a c t i v i t i e s  on the  sur- 
rounding popu la t ion  was evaluated i n  terms o f  t h e  100-year environmental dose 
commitment (EDC) . Th is  EDC r e s u l t s  f r o m  rad ionuc l  ides  re1  eased dur ing  t h e  
19.5 months o f  remedial work; however, because some o f  these rad ionucl ides 
have 1 ong ha1 f -1  i v e s  , exposure t o  r a d i  a t i  on from t h e  re1  eased r a d i  onucl ides  
w i l l  continue beyond t h e  19.5 months o f  release. Thus, t h e  EDC inc ludes the  
dose commitment t h a t  would occur dur ing the  19.5 months o f  remedial work and 
t h e  smal ler  dose commitment t h a t  would occur over t h e  nex t  100 years as a 
r e s u l t  o f  continued exposure t o  rad ia t ion .  
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The EDCs t o  several organs and the whole body were calculated for  the 
U.S. population of 1 . 2  million people (1980 census) residing within 80 km 
(50 miles) of the s i t e .  
t h i s  population will receive from natural background sources of radiation 
during an equal period of time (19.5 months). 
the dose from radon decay products t o  the bronchial epithelium will be increased 
temporari ly by 0.1-0.2%. Other dose commitments are predicted t o  increase 
less  than 0.0% because of the proposed action. 

These EDCs are l i s ted  in Table 10 along w i t h  the dose 

A conservative estimate i s  that  

A small transitory (19.5-month duration) increase in the dose commitment 
t o  the Canadian population w i t h i n  80 km o f  the s i t e  will also occur. 
expected t o  represent a fractional increase of the same order of magnitude as 
the dose t o  the U.S. population from the remedial action. The EDC t o  t h e  
en t i re  population of the Niagara Falls region from the remedial action will 
have negligible ( i . e .  essent ia l ly  zero) impact on the health of the residents. 

Doses t o  workers will be controlled and limited t o  less  than those speci- 
f ied by DOE regulations for  occupational doses (e .g . ,  whole-body doses of 
3000 mrem/quarter or 5000 mrem/year). Workers wi 11 be t r a i  ned regarding 
radiation risks and proper health-physics procedures. Workers in close prox- 
imity t o  the L-30 and K-65 residues will wear protective clothing and will be 
supplied w i t h  a special breathing apparatus, as necessary (Table 6).  

I t  is  

The potential for an accidental sp i l l  dur ing  the residue t ransfer  opera- 
t ions ,  particularly during the K-65 residue transfer,  could also be an issue. 
Sp i l l s  could range from small leaks a t  pipe and equipment connections t o  a 
larger release due t o  a pipeline break. Although the pipeline will be welded 
s tee l  and the total  transfer time only 1.5 months ,  the consequences of a break 
were assessed using the following assumptions: 

The volume of slurry l o s t  d u r i n g  a sp i l l  would be 10 m3 (13 yd3), based 
on the amount tha t  would be lo s t  i f  i t  t o o k  about 10 minutes t o  shut down 
the operation a f t e r  a break occurred. This corresponds t o  about 2.0 m3 
(2.6 yd3) of residues, assuming a slurry consisting of 30% residues by 
weight. Based on an average radium-226 concentration of 217,000 pCi/g in 
the K-65 residues (Table 2) ,  about 0.76 Ci of radium-226 would be spil led 

The s p i l l  i s  assumed t o  spread over a 100-m2 (120- yd2) area,  necessi- 
t a t ing  excavation of about 40 m3 (50 yd3) of contaminated s o i l s  w i t h  an 
average radi um-226 concentration o f  12,000 pCi/g. 

I t  i s  assumed that  i t  would take two workers one day t o  remove the con- 
taminated soi l  materials. The workers are assumed t o  spend one hour i n  a 
20 mrem/h radiation f i e l d  ( i  . e. , standing very near t o  o r  on t o p  o f  the 
contaminated area), 4 hours i n  a 2 mrem/h f i e ld  ( i .  e . ,  operating cleanup 
equipment), and 3 hours i n  a 0.2 mrem/h f ie ld .  

The material would be wet, t h u s  producing l i t t l e  or no d u s t  or radon 
release. I f  the material began to  dry during the cleanup operation, i t  
would be wetted down t o  ensure minimal releases o f  contaminated d u s t  and 
radon. If  necessary, the workers would be supplied w i t h  masks and/or a 
clean supply of a i r .  
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The major radiological impact associated with the spill would be the 
radiological doses to the two workers. The major source of exposure would be 
from external gamma radiation because the materials will be wet, thereby 
resulting in minimal releases of radon gas and contaminated soil particles. 
The external gamma dose to each worker would be 30 mrem using the assumptions 
given previously. For comparison, the occupational dose limit under DOE 
Order 5480.1A for the whole bodv is 3000 mrem Der calendar Quarter and 5000 mrem 
for the entire year. 
limits. 

Thus, woFker exposures would be well below DOE operating 

Another radiological issue may be whether the decontamination criterion 
for the contaminated areas at NFSS will be considered sufficient. The cri- 
terion to be used is the EPA standard for cleanup of dispersed uranium mill 
tailings (U.S. Environ. Prot. Agency 1983). Furthermore, based on a recent 
detailed study (U.S. Dep. Energy 1983c, 1983d), DOE believes that this cri- 
terion is conservatively low considering any potential adverse health effects 
that might occur in the future from any residual contamination. Release of 
the cleaned-up areas for other uses is not part of the proposed action. Such 
release will be subject to a separate DOE decision in the future. 

to discharge of radioactively contaminated water has been raised as an issue, 
particularly since the emergency release of water from the system in the fall 
of 1982. 
of slurry water. The water will have been in contact with the stored residues 
sufficiently long to lead to high concentrations of dissolved radionucl ides 
and of fine particles that do not readily settle out. Therefore, these waters 
will be treated in a system consisting of a radium-specific DOW medium, a 
uranium-specific medium, a charcoal filter, and ion-exchange resins. No water 
will be released unless concentrations of radioactive substances are at or 
below DOE operating limits, even if additional equipment must be added (see 
later discussion of nonradiological substances in the discharge). 

The adequacy of the sedimentation pond/water treatment system with respect 

Sedimentation alone will be insufficient treatment to allow discharge 

The sufficiency of the water discharge criteria for radioactive contami- 
nants has also been raised as an issue. Although the discharge will be at or 
below DOE operating limits, a discharge at or slightly lower than the estab- 
lished limits may not be considered to be "as low as reasonably achievable" 
(ALARA). However, the water-treatment system was tested during 1982 and was 
successful in removing contaminants from runoff water from the north diked 
area. 
highly concentrated slurry water, every effort will be made to reduce con- 
taminant levels below DOE operating limits. 

Physical and Biological 

The adequacy of the sedimentation/holding ponds to retain runoff water 
may be an issue. The system has been designed to accommodate a 10-year storm 
event, but a sequence of rainfalls of lesser magnitude over a short period of 
time could stress the system. Water will therefore be treated and released as 
quickly as permitted under the SPDES permit, thus maximizing the holding 
capacity of the system. 

Although it will be more difficult to remove contaminants from the more 

The adequacy of the sediment/treatment system with respect to discharge 
of nonradiological chemical pollutants may also be an issue. The primary 
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source o f  chemical ly  contaminated water w i l l  be the  water from res idue 
dewatering. The elements regu la ted  by the  SPDES permi t  , p a r t i c u l a r l y  the  
metals,  w i l l  be bo th  d isso lved i n  t h e  water and associated w i t h  f i n e  c l a y  
p a r t i c l e s  t h a t  w i l l  no t  r e a d i l y  s e t t l e  out.  
un t rea ted  water a re  expected t o  g r e a t l y  exceed s t a t e  discharge 1 i m i  t s  ; thus , 
c a r e f u l  t reatment  w i  11 be necessary t o  reduce contaminant concentrat ions t o  
pe rm i t ted  l eve l s .  It i s  expected t h a t  t h e  SPDES permi t  w i l l  be granted p r i o r  
t o  the  planned FY 1983 act ions.  (See a l so  d iscuss ion on SPDES p e r m i t  under 
socioeconomic i ssues . ) 

Contaminant concentrat ions i n  the  

I n  a d d i t i o n  t o  the  p rev ious l y  mentioned water q u a l i t y  issues, a p o t e n t i a l  
issue associated w i t h  the  t r a n s f e r  o f  t he  K-65 residues t o  B u i l d i n g  411 i s  the  
poss ib le  m i g r a t i o n  o f  contaminants from t h e  b u i l d i n g  v i a  any connect ions t o  
t h e  near-surface groundwater through t h e  b u i l d i n g  foundation. However, t he  
b u i  1 d i  ng w a l l  s and f 1 oors w i  11 be c a r e f u l  l y  inspected and repa i red ,  where 
necessary. Ex i  s t i  ng pipes around the  b u i  1 d i n g  w i  11 be removed and/or grouted. 
Thus, du r ing  an i n t e r i m  pe r iod  o f  about 10 years, l i t t l e  o r  no m i g r a t i o n  of 
contaminants from the  residues through t h e  b u i l d i n g  foundat ion i s  expected t o  
occur. Also,  t h e  near-surface groundwater w i l l  be in te rcepted  by t h e  d i k e  and 
subsurface c u t o f f  w a l l  surrounding t h e  b u i l d i n g ,  thus s u b s t a n t i a l l y  reducing 
the  r a t e  o f  any contaminant m ig ra t i on  from t h e  containment area. The p o t e n t i a l  
i ssue o f  any long-term m ig ra t i on  w i l l  be addressed dur ing  the  decision-making 
process on t h e  long-term management o f  t he  NFSS. 

The proposed t r a n s f e r  and dewater ing o f  t he  L-30 and K-65 res idues a l so  
r a i s e s  t h e  issue t h a t  t h i s  a c t i o n  may be a premature commitment o f  resources 
i f  i t  i s  found t h a t  t he  residues must be moved again by a s l u r r y  method f o r  
removal f rom NFSS and long-term management elsewhere o r  f o r  p repara t i on  o f  t he  
res idues f o r  management i n  a d i f f e r e n t  form. However, as discussed under the  
prev ious s e c t i o n  on the  proposed a c t i o n  and a l te rna t i ves ,  t he  u l t i m a t e  d i s -  
p o s i t i o n  o f  t h e  s i t e  w i l l  no t  be decided f o r  about two years and may not be 
implemented f o r  an indeterminate t ime  t h e r e a f t e r .  Furthermore, f undi  ng i s  
c u r r e n t l y  a v a i l a b l e  t o  p lace  the  res idues i n  a more s tab le  cond i t ion .  There- 
fo re ,  DOE considers the  proposed t r a n s f e r  and dewatering t o  be prudent  care- 
t a k e r  ac t ions .  

The d u r a b i l i t y  o f  t he  i n t e r i m  cap over  the  waste containment area may be 
an issue. Dur ing  the  25-year design l i f e  o f  t h e  cap, t he  c l a y  o v e r l y i n g  the  
EPDM l a y e r  may become saturated du r ing  s p r i n g  snowmelt o r  du r ing  per iods  of 
in tense r a i n f a l l .  With poss ib le  f r o s t  pene t ra t i on  t o  depths o f  0.9-1.2 m 
(3-4 ft) i n  t h e  Niagara F a l l s  area, cracks cou ld  develop i n  t h e  c l a y  cover as 
a r e s u l t  o f  f r o s t  heaving. Such cracks cou ld  f a c i l i t a t e  the  i n f i l t r a t i o n  of 
water through the  c l a y  t o  the  EPDM laye r .  Slippage o f  t he  o v e r l y i n g  earthen 
ma te r ia l  a long the  clay/EPDM i n t e r f a c e  cou ld  occur as a r e s u l t  o f  the 1:lO slope, 
t h e  p o s s i b l e  s a t u r a t i o n  o f  t he  c lay ,  and t h e  presence o f  water a t  t h e  EPDM/clay 
i n t e r f a c e .  The DOE w i l l  moni tor  t h e  cap c o n d i t i o n  du r ing  t h e  i n t e r i m  c o n t r o l  
p e r i o d  and w i l l  make any necessary repa i r s .  

Socioeconomic 

The major p o t e n t i a l  socioeconomic issue associated w i th  t h e  proposed 
a c t i o n  i s  p u b l i c  apprehension t h a t  t h i s  i n t e r i m  a c t i o n  may lead  t o  e s t a b l i s h i n g  
NFSS as a permanent rad ioact ive-waste d isposal  s i t e .  However, as discussed 
p r e v i o u s l y  under a l t e r n a t i v e s  t o  the  proposed ac t ion ,  DOE be l ieves  t h a t  i t  i s  
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prudent t o  take  the  proposed i n t e r i m  a c t i o n  as p a r t  o f  i t s  ongoing caretaker  
and maintenance r e s p o n s i b i l i t i e s  a t  t he  s i t e .  Apprehensions should be reduced 
by the  m i t i g a t i v e  measures presented i n  Table 7--such as in forming the  p u b l i c  
about the  proposed i n t e r i m  a c t i o n  and assur ing them t h a t  they w i l l  be i nvo l ved  
i n  any decision-making concerning the  long-term, permanent d i s p o s i t i o n  o f  t h e  
s i t e .  

A socioeconomic issue t h a t  has been r a i s e d  by t h e  s t a t e  o f  New York and 
the  town o f  Lewiston du r ing  the  E I S  scoping process i s  the  d e s i r a b i l i t y  o f  
packaging the  K-65 and L-30 residues r a t h e r  than p l a c i n g  them i n  b u l k  f o r m  i n  
B u i l d i n g  411. I f  i t  i s  l a t e r  decided t o  remove these residues from NFSS, such 
removal would be f a c i l i t a t e d  because the  res idues would a l ready be packaged. 
However, as noted p rev ious l y  under the  d iscuss ion  o f  a l t e r n a t i v e s ,  t h i s  would 
requ i re  cons t ruc t i on  o f  packaging f a c i l i t i e s  and m o d i f i c a t i o n  o r  cons t ruc t i on  
o f  storage f a c i l i t i e s ,  f o r  which funds a re  n o t  c u r r e n t l y  ava i lab le .  DOE 
be l ieves i t  i s  prudent  t o  remove the  residues f r o m  the  tower and p lace  them i n  
a more s t a b l e  c o n d i t i o n  i n  Bu i l d ing  411 pending t h e  dec is ion  on long-term 
d i s p o s i t i o n  o f  t h e  residues. 

Another p o t e n t i a l  socioeconomic issue i s  t h e  increased t r a f f i c  on l o c a l  
roads, p a r t i c u l a r l y  t rucks  hau l ing  t h e  100,000 m3 (130,000 yd3) o f  f i l l  
ma te r ia l s  t o  t h e  s i t e  (Table 6), and t h e  p o t e n t i a l  f o r  increased r i s k  o f  
veh ic le  accidents.  Dur ing the  summer, about 54 t rucks  per  day w i l l  be d e l i v e r -  
i n g  b a c k f i l l  ma te r ia l s  when b a c k f i l l  operat ions take  place.* However, t he re  
are  no major i n d u s t r i a l ,  commercial, r e c r e a t i o n a l ,  o r  r e s i d e n t i a l  areas a long 
the  roads l i k e l y  t o  bear most o f  t he  cons t ruc t i on  t r a f f i c  associated w i th  t h e  
proposed ac t ion .  Furthermore, major r e s i d e n t i a l  areas w i l l  be avoided when 
t r a n s p o r t i n g  b a c k f i l l  ma te r ia l s  t o  t he  s i t e .  

*Assuming t h a t  b a c k f i l l  operat ions occur f o r  3 years: 4 months each summer, 
20 working days each month, and 10 yd3 pe r  t ruck .  
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Figure 1. Niagara Falls Storage Site Location Map. 
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Figure 2. Current  Ownership o f  t he  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 he  Lake Ontar io  Ordnance Works. 
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Figure 3. Niagara Falls Storage Site: Accelerated Activities, 
FY83-86 Interim Remedial Actions. 
drawings provided by Bechtel National, Inc. 

Based on preliminary 
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Figure  4. B u i l d i n g  434 ("K-65 Tower") Setup f o r  S l u r r y  Transfer of 
K-65 Residues. 
l i m i n a r y  design. 
cons t ruc t i on  i s  a l s o  be ing  considered. Adapted from Bechte l  
Nat iona l ,  Inc.  (1983--Drawing No. 202-DD22-C-02, Rev is ion  A. 
Hydrau l i c  Mining & S l u r r y  Trans fer  P la t fo rm Plans, Sect ions 
& De ta i l s .  February 25, 1983). 

Use o f  a s ide  p l a t f o r m  i s  based on Pre- 
Use of a l a r g e  crane ins tead of p l a t f o r m  
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Figure 5.  Drainage Ditches, Creeks, and Major Roads Near the Niagara 
Fal l s  Storage Site .  Adapted from U.S .  Geological Survey 
(1965). 
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Figure 6. Primary, Secondary and Tertiary Roads (Public and Private) 
Near the Niagara Falls Storage S i te  (NFSS) and Central 
Drainage Ditch. Adapted from U. S. Geological Survey (1965) 
and 1980 aer ia l  photographs. 
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Figure 9. Plan View o f  the Waste Containment in the Southwest Corner 
o f  NFSS Upon Completion of the Accelerated Interim Remedial 
Action Activities. 
Bechtel National, Inc. 

Based on preliminary drawing provided by 
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Figure 10. East-West and North-South Cross-Sections of Waste Containment Area 
Upon Completion of Interim Remedial Actions. Based on preliminary 
drawing provided by Bechtel National, Inc. 
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Table 1. Prel iminary Est imate o f  Volumes o f  Contaminated 
Mater ia ls  Stored a t  NFSS As o f  Completion o f  

Accelerated I n t e r i m  Act ions i n  1985" 
~~ 

Residues Add i t i ona l  Contaminated S o i l s ,  e t c .  . 

Volumetl Vo 1 umet 

D e s c r i p t i o n  m3 Yd3 Desc r ip t i on  m3 Yd3 

A f  r i met 
K-65 

L- 30 

F-32 

L-50 - 
Subtota l  

U. S .  Government 

Middlesex sands 

R- 10 

Subtota l  

3,000 4,000 R-10 area 1972 11,500 15,000 

6,000 8,000 
(above ground)t2 

500 500 (below ground)t3 
R-10 area 1980 27,000 35,000 

1,500 2,000 N d i ked  area 1982, 
a d d i t i o n a l  t4 

12,000 15,500 

11,000 14,500 
N d i ked  area 1983-84 30,500 40,000 

a d d i t i o n a l t s  
N e g l i g i b l e  

Bldg. 411 cove r t5  9,000 11,500 
7,000 9,500 

N 
7,000 9,500 

S 

and 5 diked areas 10,000 13,000 
(remaining bottom)t6 

d i ked  area bu i l d ings  9,000 11,500 
and rubble 

SUBTOTAL 

20% Contingency 

TOTAL 

18,000 24,000 

NA NA . 

18,000 24,000 

GRAND TOTAL = 150,000 m3 (190,000 yd3) 

108,000 141,500 

21,500 28,500 

129,500 170,000 

t ' 

t* 

t3 

t 4  

t 5  

t C  

Rounded t o  nearest 500 m3 o r  500 yd3. 
d i g i t s .  

About 11,500 m3 (15,000 yd3) o f  contaminated s o i l s  were placed i n  the  R-10 area 
d u r i n g  a 1972 remedial act ion.  
(Anderson e t  a l .  1981) genera l l y  conf i rms t h i s  amount. 
and an engineer ing drawing o f  t h e  R-10 area p r i o r  t o  commencement o f  i n t e r i m  
remedial ac t i ons  i n  1982 (Bechtel Na t l .  I nc .  1982c), there were about 18,500 m3 
(24,000 yd3) of contaminated s o i l s  and res idues ( w i t h  radium-226 concentrat ions 
g r e a t e r  than 15 pCi/g) above t h e  o r i g i n a l  grade i n  the R-10 area ( cove r ing  about 
4 acres). 
11,000 m3 (14,500 yd3) o f  contaminated s o i  1 s aboveground. 

Based on the  core samples taken i n  1980 (Anderson e t  a l .  1981) and the above- 
mentioned drawing (Bechtel Na t l . ,  I nc .  1982c), t he re  was an est imated 27,000 m3 
(35,000 yd3) of contaminated s o i l s  (g rea te r  than 15 pCi/g radium-226) below the  
o r i g i n a l  grade. 
t o u r  approached the shape o f  an upside-down wedding cake. 
Contamination was 3.75 m (12.5 f t ) .  
I t  i s  assumed t h a t  the p o r t i o n  w i t h  radium-226 concetrat ions between 5 and 15 pCi/g 
cou ld  n o t  be p r a c t i c a b l y  separated from t h e  p o r t i o n  w i t h  concentrat ions g r e a t e r  t han  
15 pCi/g. 

O f  t h e  est imated 51,500 yd3 o f  contaminated m a t e r i a l s  t o  be cleaned up b o t h  o n s i t e  
and o f f s i t e  du r ing  the 1983-1984 i n t e r i m  remedial ac t i ons ,  about 40,000 yd3 would be 
p laced  i n  t h e  n o r t h  d i ke  area and 11,500 yd3 would be placed over the  dewatered K-65 
res idues i n  B u i l d i n g  411. 

8.5 acres minus 4 acres (1980 R-10 p i l e  area) minus 0.5 acre (d ikes)  = 4 acres. 
4 acres x 2- fee t  deep = 13,000 yd3. 

Grand t o t a l s  rounded t o  two s i g n i f i c a n t  

Analys is  o f  t he  data f o r  core samples taken i n  1980 
Based on the  Anderson data 

Sub t rac t i ng  the  7,000 m3 (9,500 yd3) o f  R-10 residues, t he re  were about 

I t was conserva t i ve l y  assumed t h a t  the 15 pCi/g contaminated con- 
The g rea tes t  depth o f  

*NOTE: Subject  t o  r e v i s i o n  -based on ongoing engineer ing analyses. 
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Table 2. Radium-226 Inventory  i n  Contaminated Ma te r ia l s  
Stored a t  NFSS as o f  Completion o f  Accelerated 

I n t e r i m  Remedial Act ions i n  1985* 

-0escripti on 

Average Ra-226 
Ra-226 Conc. Inventory Vo 1 umet 

m3 Yd3 ( PCi /g) (Ci) 

K-65 residues 3,000 4,000 220,000t2 775t3 

F-32 residues 500 500 300t2 0. i t 3  

L-30 residues 6,000 8,000 12,000t2 90t3 

L-50 residues 1,500 2,000 3, 300t2 - 6t3 

871 SUBTOTAL 11,000 14,500 - -  

R-10 residuest4 45,500 59,500 95t3 9 

soils, rubble, etc.t5 70,500 91,500 --t6 3.4 

R-10 area 1980, incl. 

Remaining contaminated 

20% contingency on non- 
residue materialst5 21,500 28,500 

SUBTOTAL 
GRAND TOTAL 

137,000 179,500 
150,000 190,000 

12.4 
883 

% of Total Volume % of Total Ra-226 Inventory 

K-65 residues 2.1 
L-30 + F-32 residues 4.4 

1.0 L-50 
TOTAL 7.5 

- 

88 
10 
0.7 - 

99 
~~ ~ 

t' 

t2 
t3 

t4 See Table 1. Includes original R-10 residues plus additional soils above 

t5 See Table 1. Does not include: (1) portions of covers, dikes, etc. that 

Rounded to nearest 500 m3 or 500 yd3. 
nificant digits. 
Geometric mean of data given in Anderson et al. (1981). 
Estimated inventory based on volumes times estimated average concentra- 
tions. 

and below ground contaminated to > 15 pCi/g Ra-226. 

would have to be treated as contaminated materials if a future decision 
were made to remove all contaminated materials, (2) contaminated materials 
from vicinity properties that are currently being surveyed to determine if 
radionuclides occur in sufficient concentrations to necessitate removal 
and placement of the contaminated materials within the diked areas at 
NFSS. 

on the fact that most of the soil materials were contaminated as a result 
o f  erosion of the original R-10 residues. 

Grand totals rounded to two sig- 

tc No data available. The 3.4 Ci is an assumed upper limit based primarily 

*NOTE: Subject  t o  r e v i s i o n  based on ongoing analyses. 



Table 3. Existing (1975) and Projected (2000) Land Uses for the Towns (Townships) o f  Lewiston 
and Porter and for Niagara County 

~ 

Percent of Land Area 
Fores t/Brus h/ 

Status Commerci a1 / Outdoor 
o f  Resi- Pub1 i c/ Indus- Recreation/ Agri- Water/ Transpor- 

Location Land Use dential Semipublic trial Vacant culture Wet1 and tation 

Town o f  Lewiston Existing 7.7 
8.0 (25,088 acres> Projected 

6.2 1.0 
6.5 1.0 

32.2 43.5 7.7 
32.2 43.2 7.7 

N 1 . 4  W 

1 . 4  

Town o f  Porter Exi st i ng 4 . 1  4.6 1.5 25.8 61.9 0.3 1.6 
4.2 4.8 1.5 25.9 61.6 0.4 1 .6  (20 ,992 acres) Pro jetted 

Niagara County Existing 6.4 2 . 1  1.7 19.9 65.3 3.5 0.9 
6.6 2.2 1.8 19.9 65.0 3.6 0.9 (341>670 acres) Projected 

Data from Interstate Commerce Commission (1981). 



Table 4. Populat ion Trends f o r  t he  Towns (Townships) o f  Lewiston and 
Por te r  and f o r  Niagara County 

1980- 2000 
1970-1980 Pro jected (% p ro jec ted  

Locat ion 1970t  1980t  (% change) 2000.f2 change) 

Town of Lewiston 15,888 1 6 )  219 2 . 1  I 16 ) 500 1 .7  

V i l l a g e  o f  Lewiston 3,292 3 ) 326 1 .0  

Town o f  P o r t e r  7,429 7 ) 251 -2.4 7,800 7.6 
V i l l a g e  o f  Youngston 2 )  169 2,196 1.2 
V i l l a g e  o f  Ransomville 1,034 1,101 6.5 

Niagara County 235 ) 720 227,101 -3.7 235,500 3.7 

t1 Data from U.S. Census Bureau, New York Regional O f f i ce .  

.f2 Year 2000 p r o j e c t i o n s  were based on 1980 p ro jec t i ons  t h a t  were 1 t o  7% h igher  than a c t u a l l y  
occurred. 

Data from I n t e r s t a t e  Commerce Commission (1981). 

Therefore,  year  2000 p r o j e c t i o n s  may be t o o  high. 

w 
0 
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Tab1 e 5. Governmental Agencies with Potential Regulatory Control 
Over the Proposed Accelerated Interim Remedial Actions 

F eder a 1 
Nuclear Regulatory Commission 
Environmental 
Department o f  

State of New York 

Protection Agency 
Energy 

Department of 
Department o f  
Department of 
Department of 

Environmental Conservation 
Health 
Labor 
Transportation 

Niagara County 
Finance, Public Health, and Pub1 ic Safety Committee 
Health Department 
Board of Health 
Envi ronmental Management Counci 1 
Planning Board 

Town of Lewiston 
Town Board 
Building and Zoning Inspector 
Zoning Board of Appeals 
Environmental Conservation Committee 

Data from Politech Corporation (1980). 
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Table 6. Clean Fi l l  Requirements for  Accelerated 
Interim Remedial Action Program a t  NFSS 

Vol ume 

Description m3 Y d3 

South  cutoff wall 
South  dike 
Backf i 11 i n cleanup areast l  
Backfill i n  s o u t h  diked areat2 
Clay for  Bldgs. 413 & 414 cap 
Clay for  Bldg. 411 capt3 
Interim cap: Clay 

Sand 
Soi 1 

14,500 
2,300 
5,500 

21,000 
800 

2 , 000 
3 1  , 400 

5,600 
17,600 

ioo,ooot.4 

19,000 
3 , aoo 
7,200 

27,000 
1 , 000 
3 , 000 

41,100 
7,300 

23,000 
130, 000t4 

T1 The amount of backfill i n  cleanup areas may be 
increased, depending on the amount of additional 
excavation tha t  may be required as a r e su l t  of 
additional radiological surveys and a change i n  
the cleanup cr i te r ia .  
Ongoing radiological surveys may indicate the need 
for  excavation of some vicini ty  properties near 
NFSS. 
would be placed in the s o u t h  diked area,  t h u s  
reducing the need for clean backfil l  materials. 
Cleanup of these properties i s  not par t  of the 
currently proposed action. 

t3 The amount of "clean" clay for  the Bldg. 411 cap 
may be decreased, depending on the amount of addi- 
tional contaminated clay soi 1 material s t ha t  w i  11 
be excavated and used as par t  of the cap. 

t4 Rounded t o  two significant d ig i t s .  

t2 

Contaminated materials from these properties 
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Table 7. M i t i g a  i v e  Measures and Mon i to r ing  That W i l l  Be ParY o f  t h e  
Proposed Ac t ion  

Use of aspha l t  l a y e r  on top  o f  L-30 and K-65 residues du r ing  dewater ing 
operat ions;  p e r i o d i c  inspec t ion  o f  t h e  aspha l t  l a y e r  f o r  excessive cracks; 
placement o f  s o i l s  and/or c l a y  over  t h e  residues as soon as poss ib le .  

Use o f  welded s tee l  p i p e l i n e  f o r  t h e  K-65 res idue t r a n s f e r ;  h o l d i n g  pond 
l i n e d  w i t h  EPDM; cons t ruc t ion  o f  an ear then berm around the  tower t o  con ta in  
any leaks o r  s p i l l s ;  establ ishment o f  a s p i l l  p revent ion  c o n t r o l  and 
countermeasures plan. 

Contro ls  over f u r t h e r  spread o f  contaminat ion-- inc lud ing establ ishment  of 
contaminat ion con t ro l  zones, use o f  temporary p l a s t i c  sheet ing,  decontamina- 
t i o n  o f  veh ic les  and equipment, e ros ion  and r u n o f f  c o n t r o l  measures, and 
worker monitor ing.  

Prompt seeding and mulching o f  i n t e r i m  cap t o  minimize erosion. 
Standard contami na t ion  and worker r a d i  a t i  on-exposure c o n t r o l  s ; educat ion 
and t r a i n i n g  o f  workers w i t h  regard  t o  r a d i a t i o n  r i s k s  and heal th-phys ics 
procedures; use of  p r o t e c t i v e  c l o t h i n g  and brea th ing  apparatus f o r  work 
near t h e  K-65 and L-30 residues. 

A i r  and water qua1 i ty  mon i to r ing  f o r  r a d i o a c t i v e  substances ; mon i to r i ng  of 
t h e  water f o r  r a d i o l o g i c a l  and nonrad io log ica l  substances p r i o r  t o  discharge; 
t reatment  o f  water (as necessary) t o  reduce concentrat ions o f  rad ionuc l  ides  
t o  DOE opera t i  ng 1 i m i  t s  and concent ra t ions  o f  nonradi o l  og i ca l  substances t o  
s t a t e  discharge l i m i t s .  

Rout ing o f  t r u c k  t r a f f i c  t o  avo id  r e s i d e n t i a l  areas, where poss ib le .  
I n fo rm i  ng 1 ocal  au thor i  t i e s  , nearby p roper t y  owners , and concerned c i t i z e n s  
of t h e  proposed act ion;  des ignat ing  a p u b l i c  l i a i s o n  person; courteous 
t reatment  of s i t e  v i s i t o r s ;  assurance t o  i n t e r e s t e d  persons t h a t  t h e  p u b l i c  
w i l l  be invo lved i n  any decision-making concerning t h e  long-term, permanent 
d i s p o s i t i o n  o f  t he  s i t e .  
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Table 8. Cumulative Radiation Doses t o  Selected Members o f  the General 
Pub1 i c  During Proposed Accelerated Interim Remedial ActionsTl 

Dose (mrem) Location o f  
Person 

Description of Relative t o  Who1 e Average Bronchi a1 
Person Building 411 Body Bone Lung Epi the1 i um 

~ ~ ~~~~~ 

Apartment res ident  
a t  KOA campground 
(nearest perma- 
nent resident) 0.7 km SSW 0.02 0 .11  0.12 10.6 

Person a t  Lewiston- 
Porter Central 
Schools 2 .4  km W (0 .01 0 .01  0.01 0.77 

Trai le r  park 
resident 2.6 km NW (0.01 0.03 0.04 1.66 

SCA Chemical Waste 
Services worker 
north of Bldg. 411 1.2 km NNE 0.02 0.17 0.2 11.4 

T1 Bases f o r  radiological analysis  a r e  given i n  the  text .  
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Table 9. Comparison o f  Doses t o  Nearest Permanent Resident f rom 
Remedial Act ion t o  Doses from Natura l  Background Sources 

Dose from Remedial Ac t ion  
(Val ues from Tab1 e 8) Comparable Dose 

0.02 mrem (whole b0dy)l-l Equal dose o f  0.02 mrem from r i d i n g  
4 minutes i n  a j e t  p lane a t  10,000 m 
(33,000 ft) because o f  increase i n  
cosmic r a d i a t i o n  w i t h  a l t i t u d e ,  o r  

Equal dose 0.f 0.02 mrem f r o m  s t a y i n g  f o r  
t h e  same amount o f  t ime as t h e  remedial 
a c t i o n  (19.5 months) a t  2-m ( 7 - f t )  
h ighe r  a1 ti tude 

0.11 mrem (bone) t l  280 mrem received from na tu ra l  sources 
(background) over the  same p e r i o d  o f  
t ime  

0.12 mrem (average 1ung) t l  290 mrem received from background over 
t h e  same p e r i o d  o f  t ime 

10.6 mrem (bronchial  520 t o  980 mrem rece ived from background 
over  t h e  same pe r iod  o f  t ime ep i  the1 i um).t2 

t1 Conversion fac to rs  are g iven i n  r e p o r t s  o f  Argonne Nat iona l  
Laboratory (1982) and Nat ional  Counci 1 on Radiat ion P ro tec t i on  
and Measurements (1975). 
Based on 320 t o  600 mrem/yr, assuming an outdoor radon-222 concen- 
t r a t i o n  o f  0.3 pCi/L (Moses e t  a l .  1963), an indoor  concent ra t ion  
o f  1 pCi/L (U.N. Sci .  Comm. A t .  Radiat .  1977), and dose conversion 
f a c t o r s  f o r  radon-222 o f  1000 mrem/yr per  pCi/L f o r  outdoor back- 
ground cond i t ions  ( i n f i n i t e  source) and 625 mrem/yr pe r  pCi/L f o r  
indoor  cond i t ions  (50% e q u i l i b r i u m  of radon daughters) (U. S. Nucl. 
Reg. Comm. 1980). 

t2 
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Table 10. Environmental Dose Commitments (EDC) t o  the 

Interim Remedial Actions 
U. S. Populationtl from Proposed Accelerated 

EDC as % 
Natural Person-rem or organ-remt2 

Tissue or Organ EDC Natural Background Background 

Who1 e body 6 160,000 0.004 

Bone 18 200,000 0.009 

Average lung 17 210,000 0.008 

Bronchi a1 epi the1 i um 1,200 600,000 - 1,200,000 0.1 - 0.2 

t1 100-year EDC t o  the U.S.  population w i t h i n  80 km (50 mi) o f  the s i t e .  
t2 Values are for the period of 19.5 months required t o  complete the 

remedial action. 
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