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NOTlCE 

This report was prepared as an account of work sponsored by the United Stores 
Covernmem. Neither the United States Covernmcnt nor the Oepanment of 
Energy, nor any of their employees, nor any of their contractors. subcontractors, 
or their employees, make any warranty, expressed or implied, or assume any 
legal liabiiiry or mponribility for the accuracy, completeness, or usefulness of 
any information, apparatus, product. or process disclosed, or represent that its 
use would not infringe privately owned rights. 
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I .  INTRODUCTION 

Large quantities of Afrimet-owned radioactive residues are stored a t  
the DOE Niagara Falls Storage Site, NFSS. 
owned residues (K-65) are located a t  the Feed Materials Production Center, 
FMPC, near Fernald, Ohio. The current contract between Afrimet Metals Company 
and DOE fo r  the storage of the Afrimet residues will terminate i n  1983. 
preparation f o r  contractural discussions w i t h  Afrimet, the DOE has' requested 
National Lead Company of Ohio (NLO) t o  investigate and scope the costs associated 
w i t h  the most effective means for short-term and  long-term storage of the 
Afrimet residues a t  both the NFSS and the FMPC. 

and now DOE by NLO f o r  a number of years. 
NFSS, along with the characterization of the s i t e  and stored residues are 
contained i n  recent NLO reports ( l S 4 ) .  
for disposal of radioactive residues now stored a t  NFSS(') and also recomnen- 
da t ions  for actions t o  be taken af ter  removal of the Afrimet residues(2) was 
completed by NLO i n  WMrl 

i t s  construction in the early 1950's. 
stored in two large silos a t  Fernald. 

residues a t  NFSS: 

Additional quantities of Afrimet- 

In 

The Niagara Falls Storage Site has been managed for the AEC,  ERDA, 
A history and description of the 

Similarly, a study of alternate methods 

The FMPC is  a functional DOE s i t e  and has been operated by NLO since 
Afrimet K-65 residues are currently 

Three primary objectives exist for the disposition of the Afrimet 

1 .  The K-65 residues are t o  be removed from Building 434 
a t  NFSS and the building dismantled. 

0 t 3 7 1 8 8  
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2. Short-term storage (20 years) alternativerare t o  be 
examined for a l l  Afrimet residues (K-65, L-30, L-50, and 
F-32). These storage options w i  11 primari ly  consider 
surface or near-surface locations for the residues. 

1 1 be disregarded Sh ipmen t  off-site of Afrimet residues w 
as a short-term alternative. 
Long-term disposal options will be exam 
residues (K-65, L-30, L-50, and F-32). 

3. ned for a l l  Afrimet 
Options considered 

are t o  include (1)  sub-surface entombment on-si t e  and (2 )  
removal of residues from the NFSS s i t e  af ter  the 20-year 
interim storage. 

The  Afrimet-owned K-65 a t  FMPC will  be examined for  short-term remedial 
actions, and also, possibl~entarnbment a f te r  the FM?C i s  no longer a func t iona l  
p l an t .  Shipment off-site t o  a permanent disposal s i t e  will be costed. 

cus tod ia l  care and disposition of  Afrimet radioactive residues, the methods 
proposed for short-term storage are based on existing technology and techniques, 
thus can be implemented i n  a reasonable time frame. The long-term storage, 
where entombment of residues a t  NFSS and FMPC are proposed, will be costed 
b u t  wi l l  require further study and supportfve georogical and radionuclide 
migration data .  

Due t o  the short time available t o  prepare this study of costs for 
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11. EXECUTIVE SUMMARY 

The character1 s t i c  and quanti  t ies  of Afr met-owned rad ioac t ive  
residues s t o r e d  a t  NFSS and FMPC a r e  summarized i n  Table I 1  . l .  A map of the 
NFSS showing t h e  loca t ion  of  the s tored  residues is  included a s  Figure 11.1. 

11.1. 

The recommended method f o r  the s t o r a g e  of Afrimet residues a t  NFSS 

Short-Term Storage of  Afrimet Residues - NFSS 

f o r  the short-term (20 years  o r  l e s s )  is  i l l u s t r a t e d  i n  Figure 11.2. The 
general concept is  t o  t r a n s f e r  a l l  of the Afrimet residues t o  a cornon 
reposi tory - which  is Building 411. This e n t a i l s  (1)  the removal of about 
110,000 f t 3  of K-65 mater ia l  from Building 434 (165 f t  s i l o ) ,  (2)  removal of 
about 58,000 f t 3  of L-50 residues from Buildings 413 and 414, and (3)  s e a l  
of about 3950 f t  of F-32 type residues i n  the Recarbonation Basin. P r i o r  
t o  the residues being placed i n  Building 411, about 100,000 f t  of water  
would be removed from Building 411 and t r a n s f e r r e d  t o  Building 409 f o r  
evaporation. I n  preparat ion of Building 411, remedial ac t ions  will be imp 
mented t o  insure the physical i n t e g r i t y  of the bui lding and the  i s o l a t i o n  
of the s t r u c t u r e  from effects of ground-water. Radon abatement will be 
implemented via concrete and/or bentonite capping of  the residues.  The 
R-10 residues and spoils pile will be re loca ted  t o  an engineered s t o r a g e  
pad. 
the R-10 radionucl ides  from environmental migration. 

3 
3 

This will permit proper monitoring of the 411 bui lding and i s o l a t e s  

The t o t a l  estimated c o s t  for short-term s t o r a g e  of Afrimet residues 
is $7,511,000 (1980 d o l l a r s ) .  
of the R-10 res idues  and s p o i l s  p i l e  onto an engineered s t o r a g e  pad. Also 
associated w i t h  t h i s  program a r e  the  adminfstratfon and support  costs of 
92,140,000. Detai1s of these costs  re discussed i:: Section ?lI. 

T h i s  c o s t  includes $2,524,000 f o r  the re loca t ion  

11.2. Lonq-Term Storage of Afrimet Residues - NFSS 

T h i s  s tudy  considered the costs assoc ia ted  w i t h  (1 )  entombment of 
the Afrimet residues a t  a near-surface loca t ion  a t  NFSS and ( 2 )  the packaging, 
t ranspor ta t ion  and perpetual care  of the mater ia l s  o f f - s i t e ,  e .g . ,  Nevada. 

0 131110 008 
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Table 11.1 Inventory and Characteristics of Afrimet Residues (cont’d) - 3- 

a.  B.  M. Robinson. Memo to  File, Lake Ontario Ordnance Works Residues. 
June 28, 1965. 

b.  F. W .  Neblett and 3. 6. Patton. Letter t o  J. H. Cavendish, Report on Trip t o  
DOE-Niagara Falls Site, August 8, 1978. August 17, 1978. 

c. NLO analysis of FMPC K-65 samples. September 1970, File A-3.5.6. 

d. Based on  the dry weight of the residues and the % U. 

e. 6. Ausmus, e t  a l .  A Comprehensive Radiological Survey of the DOE-Niagara Falls 
Storage Site (draf t ) ,  BMI-2045, March 1980. 

f .  3. Dasher, e t  a l ,  (Chemical Construction Corporation). Final Report - Waste 
Processing, NYO-1047, Issued October 22, 1953. 

g. Numbers in parentheses are average values. 

h.  J. H. Cavendish, e t  a l ,  (NLO).  Scoping Investigation of Alternative Methods for 
Disposal of Radioactive Residues Stored a t  the DOE-Niaqara Falls Site. 
September 1980. 

i .  Over the l as t  three decades numerous analyses of the residues have varying 
results - reflecting the heterogeneity of the residues and possibly differences 
in analytical procedures. 
most reasonable. The double entries reflect  the difference between old records 
and current analyses. 

The numbers in this table are those numbers which seem 

0 I31113 
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Scale in Feet 
Building Notes: 
401 - Dismntled Boiler (& Boron) Plant Bldgs 
403 - Office and Garage 
409 - Or&. Fire Reservoir ( w e d )  

*410 - F-32 and Middlesex Sand Storage 
*41l - L-30 k s i b  Storage 
*413 - L-50 Residue Storage 
9~414 - G50 Residue Storage 

416 - Gate House 
423 - %tor Vehicle Garage 
430 - Supplies Warehouse 

' 

. 

"434 - K-65 Silo and Thaw Bldg. - appmx. locatial boron vault (arpty) I @  
* Radioactive residues storage 

NIAGARA FALLS STORAGE S I T E  

,;ldioactive Vas te Storage Locations. (Resen 
building ntmber designations in parentheses). 

FIGURE 11.1 

0 t 3 7 7 7 4  .- 012 
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Figure 11.3 graphically shows the extension of the short-term 
storage t o  long-term storage of the radioactive materials from Building 411 
t o  a demonstrated and proven entombment location a t  NFSS. 
shows the dry residues encased i n  a concrete vault. 
serves the two-fold purpose of radon abatement and the isolation of  the 
residues i n  this vault from groundwater. 

All operations proposed for short-term and long-term storage of the 
Afrimet residues w i  11 undergo an environmental assessment. 

The total estimated costs for the long-term storage of the Afrimet re- 
sidues a t  NFSS is  $7,215,000. The administrative and support costs included i n  
th is  number are estimated a t  $4,390,000. The average annual radiological moni- 
t o r i n g  and maintenance is  estimated a t  S6,OOO. 
nated rubble off-site and perpetual care is estimated to cost $18,259,000. 

This i l lustration 
The Bentonite lining 

Removal of the residues, contami- 

11.3. Short-Term Storaqe of Afrimet Residues - FMPC 

There are approximately 195,000 f t 3  of Afrimet K-65 residues i n  
The current storage silos are provid ing  adequate control storage a t  FMPC. 

and are i n  good physical condition. However, i f  private homes were bui l t  
adjacent to the FMPC and the ALAP (As Low As Practicable) concept i s  a p p l i -  
cable, the dose levels a t  the Fernald property will need t o  be reduced. 
This  dose reduction is achievable by the installation of a concrete and/or  
clay cap t o  the K-65 material i n  the existing s i lo  structures. 
seal may be required on any cracks i n  the concrete. 

K-65 s i los  a t  Fernald i s  estimated a t  $250,000. 
costs a r e  estimated a t  340,000 annually. 

An asphaltic 

The cost to improve the shielding, i f  required, i n  the existing 
Maintenance and surveillance 

11.4. Lonq-Term Storaqe of Afrimet Residues - FMPC 

The FMPC i s  an operating plant, t h u s  only maintenance and surveillance 
i s  of current concern for  the Afrimet K-65 material. 
term storage of these residues will indeed need action. . 

A t  some la te r  date, long- 

0 1 3 1 ? f b  614 



. . .- 

c 

- - a  - 4 6 3 6  
I 

. .  

L . I '  

10 

0131111 



. .. . .  . 

. .  

11 

- . .... . . 

4 6 3 6  - 
o m  

The proposed method f o r  long-term storage i s  entombment i n  a sub- 
Bentoni te c l a y  w i l l  p rov ide the absorbing media f o r  surface v a u l t  a t  FMPC. 

the radon and decay daughters o f  radon. The e x t e r i o r  o f  the b u r i e d  v a u l t  

i s  t o  be concrete. 
s t r a t i o n  s tud ies w i l l  need t o  be done t o  confirm the f i n a l  engineer ing design. 
The storage o f  the K-65 r a f f i n a t e s  a t  the FMPC i s  g r a p h i c a l l y  displayed i n  

As s t a t e d  above i n  I t em 11.2, development and demon- 

Figure 11.4. Also costed 
o f f - s i  t e  "perpetual  care" 

The cos t  f o r  the 
a t  FMPC i s  est imated a t  $3 
tena 
rubb 

s the packaging, t ranspor t ,  and disposal  a t  an 
ocation. 
entombing o f  t h e  K-65 mate r ia l  and b u i l d i n g  rubb le  
493,000. Annual r a d i o l o g i c a l  moni tor ing and main- 
000. Removal o f  t h e  A f r ime t  residues and b u i l d i n g  ce i s  est imated a t  $5 

e t o  an away-from-FMPC l o c a t i o n  i s  est imated t o  be $7,115,000. 

I n  b r i e f  summary, a t  the NFSS i t  i s  proposed t o  consol idate a l l  
Af r imet  residues i n t o  one upgraded storage f a c i l i t y  - B u i l d i n g  411, f o r  shor t -  
term storage. This  requi res the r e l o c a t i o n  o f  R-10 t a i l i n g s  and s p o i l  p i l e  
t o  an engineered storage pad. 
before consol idat ion,  i.e., Bui ld ings 434, 413, and 414, w i l l  have t h e i r  
r a d i o a c t i v i t y  l e v e l  reduced. B u i l d i n g  434 w i l l  be dismantled and placed 
i n t o  B u i l d i n g  413 o r  414 f o r  re ten t i on .  This  method minimizes handl ing of 
mater ia ls .  Contaminated l i q u i d s  w i l l  be processed v i a  an evaporator i n  
Bu i l d ing  409. 
mental considerat ions.  

residues be entombed i n  a bentoni te/concrete subsurface vau l t ,  a f t e r  the 
conf i rmat ion o f  the engineer ing design. Rubble from d ismant l ing Bui ld ings 
411, 434., 413, and 414 w i l l  be b u r i e d  on -s i t e  as LSA ma te r ia l .  

For the eporat lonai  FMPC sl ' te ,  short- term storage o f  rad ioac t i ve  
K-65 must consider reducing o f f - s i  t e  exposure by remedial ac t i on ,  such 
as a concrete and/or bentoni te  cap on the e x i s t i n g  storage s i l o s .  

Those s t ruc tu res  which housed A f r ime t  residues 

The evaporator discharge w i l l  be f i l t e r e d  t o  meet a l l  environ- 

For storage i n  excess o f  20 years, i t  i s  proposed t h a t  the NFSS 

0 1 3 ' 1 1 7 8  016 
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be considered af ter  FMPC i s  no longer a 
the entombment i n  subsurface enclosures, 

encapsulated i n  bentonite and concrete. The two silos would be dismantled 
after the surface contamination i s  reduced and buried on-site as LSA 
material or transported off-si t e  for disposal. Again, off-site storage 
of the K-65 is costed. 

. .  , 

I 
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111. SHORT-TERM STORAGE AT NFSS 

Consideration of var ious opt ions (see Appendix A )  f o r  shor t -  

The 
term s torage  f a c i l i t y  a t  NFSS f o r  the o n - s i t e  Afrimet residues r e s u l t e d  
i n  the decision t o  modify Building 411 to  serve  as t h a t  f a c i l i t y .  
primary reason f o r  s e l e c t i n g  Building 411 for short-term s torage  was 
t h a t  the bui lding a l ready  contain5 narc than ha l f  o f  the estimated t o t a l  
o f  a l l  o f  the Afrimet residues s tored  a t  NFSS. Other reasons f o r  s e l e c t -  
ing Building 411 were t h a t  the bui lding (1)  i s  c e n t r a l l y  located,  ( 2 )  has 
the capaci ty  t o  provide s torage  f o r  the Afrimet residues from Buildings 
434, 413, and 414, and ( 3 )  can be upgraded t o  p rov ide  improved s t o r a g e  
condi t ions.  
t o  an engineered s t o r a g e  p i l e  away from Building 411. 
t o  e s t a b l i s h  re1 i a b l e  rad io logica l  monitoring of the consol idated Afrimet 
residues s tored  i n  Building 411. 

One drawback i s  the need t o  remove the R-10 and s p o i l s  p i l e  
This is  required 

111.1 Administration and Support 

For the implementation of short-term s t o r a g e  of residues a t  NFSS, 
the following items a r e  e s s e n t i a l  f o r  the successful  i s o l a t i o n  of the re- 
sidues and contaiminated mater ia l  s. 

0 Program Management 
0 Project Manual Plan--1 man-year 

@$e0 ,OOO/rnan-year 

0 €IS--Safety Analysis 
0 Environmental Impact Statement--6 man-years 

0 Preliminary Safe ty  Analysis--6 man-years 

0 Final Safe ty  Analysis--6 man-years 

Q $80,000/man-years 

8 w,ooo/man-yeZr 

8 $80,000/man-year 

5 80,000 

5480,000 

$480, eo!! 

J480,OOO 

019 
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0 , Heal th  Physics--3-3/4 man-years 
(3 $80,00O/man-years 
0 Personnel Monitor ing 
0 Bioassay 
0 Environmental Moni tor ing 

0 F i e l d  Supervision--4 man-years 
(b $80,000/man-yea r 

$300,000 

$320,000 

TOTAL $2,140,000 

Tota l  est imated costs f o r  admin i s t ra t i on  and support t o  implement sho r t -  
term storage a t  NFSS i s  $2,140,000. 

111.2 Preparat ion of Short-Term Storage F a c i l i t y  (STSF) 

Approximately 215,000 cubic fee t  o f  L-30 residues, ou t  o f  an 
estimated 387,000 cubic f e e t  of Afr imet residues, a re  c u r r e n t l y  s tored 
i n  b u i l d i n g  411. Most o f  the L-30 i s  i n  the  west bay and i s  covered by 
approximately 100,000 cubic feet  of water. The remaining L-30 i s  some- 

what dispersed throughout the east bay o f  t he  bu i l d ing .  Approximately 
4,000 cubic feet  of F-32 residue i s  c u r r e n t l y  s tored i n  the Recarbonation 
Basin. 
s idered t o  be an i n t e g r a l  p a r t  of B u i l d i n g  411. 

The Recarbonation Basin i s  at tached t o  B u i l d i n g  411 and i s  con- 

111.2.1 I n t e r i o r  Improvements. The water p resen t l y  cover ing 

Pipes leading t o  the  recarbonat ion p i t  and t o  
B u i l d i n g  411 w i l l  be p a r t i t i o n e d  t o  a l l ow  

The e x i s t i n g  center  w a l l  provides 

L-30 res idue i n  the  west bay w i l l  be removed and evaporated i n  a f a c i l i t y  
located a t  B u i l d i n g  409. 
B u i l d i n g  410 w i l l  be sealed. 
segregation o f  t he  var ious residues. 
a convenient d i v i d e r .  L-30 residue i n  t h e  east  bay w i l l '  be concentrated 
i:: the west h a l f  o f  the bufldif ig. It $ 5  estfiiiiited that the clepih of i-30 
residues, when t rans fe r red  t o  the west bay, w i l l  be about 12 fee t .  
second north-south w a l l  centered i n  the east  bay, extends from the south 
w a l l  t o  w i t h i n  approximately 25 f e e t  o f  t h e  n o r t h  w a l l .  
f e e t  o f  t he  west h a l f  o f  the east bay w i l l  p rov ide space f o r - t h e  L-50 

residues from Bu i l d ings  413 and 4 j4 .  

* 

A 

The f i r s t  120 

The depth would be about 11 feet.  

0 1 3 1 1 8 2  
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The remaining 80 feet  of this bay, plus 180 feet  of the east ha l f  of the 
east bay, will provide space f o r  the K-65 residues which are t o  be trans- 
ferred from Building 434. The depth will be a b o u t  10 feet. The L-50 
residues will be piled to  a depth of about 11 feet .  The F-32 residue 
currently stored i n  the Recarbonation Basin will remain i n  place and 
this annex w i l l  become an integral par t  of build4ng 411. 

Figure 111.1 i l lustrates a proposed divfsim of the available 
space in Building 411 for  each of the residues. 

The cost of interior improvements to Building 411 are estimated 
t o  cost 51,118,000. 

111.2.2 Exterior Improvements. Improvements will be made to  the 
building t o  insure t h a t  the residues will be suitably contained. The exist- 
i n g  earthen embankment will be excavated around the entire building so t h a t  . 
a monitoring system can be installed a t  the footer level t o  confirm contain-  
ment o f  the Afrimet residues. The excavation would then be backfilled w i t h  
a bentonite dam t o  prevent subsurface migration of any contaminants and 
exclusion of surface water from contact  w i t h  the concrete containment. The 
dam would extend t o  the t o p  of the walls and af ter  the installation of a 
new reinforced concrete roof, the bentonite will be continued on over the 
roof as a seal f o r  radon emission. The bentonite thickness would be ade- 
quate t o  reduce the radon emissions t o  acceptable levels. The embankment 
would be restored and a layer of  topsoil would be placed over the t o p  of 
the bentonite cover t o  permit seeding for ground cover. Details of storage 
faci l i ty  improvements are shown i n  Figure 111.2. 

The cost of exterior improvements t o  Building 411 i s  estimated 
t o  be $682,000. 

111.2.3 Relocation of R-10 Residues and Spoils. Prior t o  the 
w o r k  required t o  prepare Building 411 f e r  short-term storage; i t  will be 
necessary t o  excavate and remove a n  adjacent storage pile of R-10 residues 
and the spoils from the 1972 cleanup. I n  a d d i t i o n  t o  the above ground 

of 
con- 
1 be 

materials, i t  will be necessary t o  excavate an  estimated 6 t o  8 fee 
soil contaminated t h r o u g h  leaching action. The R-lo's, spoils, and 
taminated earth will be stored on an engineered storage pad. I t  w i  

0 1 3 1 1 8 3  P21. 
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SHORT-TERM STORAGE - BUILDING 411 

EXISTING STRUCTURE 

vider Walls 

A 

Residue 
Trans f e t  

Residues 

New Reinforced Excavazed . . - ., 
Excavation 

New Reinforced Excavazed . . - ., 
Excavation 

Bentonite Roof Cover 
New Earth and Side Walls 

FIGURE 111.2 
'- 023 
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necessary t o  backfill the excavation with clean soil t o  restore the s i t e  
to grade level. 

t o  backfill the excavation i s  estimated to  cost $2,524,000. 
The cost t o  relocate R-10 residues and  contaminated earth and 

111.2.4 Building 410 Cleanug. Various Afrimet-owned residues 
The bulk have been spilled and have leached into parts of Building 410. 

spilled material contained therein will be collected with a vacuum system 
and placed i n  the Short-Ten Storage Facility. 
effort i s  n o t  contemplated. 

A major decontamination 

The cost of removing the Afrimet-related residue in Building 410 
i s  estimated t o  cost S25,OOO. 

111.3 K - 6 5  Removal and Transport t o  Short-Ten 
Storage Facility (STSF) 

A modified concrete water tower, designated Building 434, presently 
contains approximately 110,000 cubic feet  of Afrimet K - 6 5  residue. Access 
to  the residue will be gained by dismantling the t o p  50 feet o f  the tower. 
This work will require erection of scaffolding, use of a large crane and 
clamshell, and extensive manual labor .  

The K - 6 5  residue will be removed with the clamshell bucket and loaded 
into hoppers mounted on tandem trucks. 
sealed as required, then transported t o  the short-term storage faci l i ty .  
other crane, stationed a t  the short term storage faci l i ty ,  will pick the loaded 
hopper of f  the truck and the material will be deposited into the appropriate 
compartment of the storage facil i ty.  

Residue remov'al and  demolition operations a t  Building 434 will re- 

Loaded hoppers will be temporarily 
An- 

(See Figure 111.3.) 

quire the prior construction of an  impermeable, curbed pad and sump 
spilled residue and water. High pressure water will be required to  
sidue off  the insides of the tower and t o  aid i n  d u s t  suppression. 
and  residue collected i n  the sump will beperiodically collected and 
t o  the evaporation faci l i ty .  

I t  i s  anticipated t h a t  residue removal and demolition w i l  
concurrently. However, costs fo r  each operation are shown'separate 

0 t 3 1 1 8 b  r 

t o  c o n t a i n  
wash re- 
Water 
taken 

be done 
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I .  

c l a r i t y .  
material in the Short-Term Storage Facility i s  estiamted t o  be $145,000. 

The cost . to rernwe K-65 residue from Building 434 and place the 

111.4 L-50 Removal and Transport t o  Short-Term 

Two concrete water treatment tanks, designated Building 413 and 

Storage Faci 1 i ty 

Building 414, presently contain approximately 58,000 cubic feet  of L-50 
residues. Access t o  the residue will be gained by removal of the exist- 
i n g  wood roof structures. The roof debris must be considered contaminated 
and will be returned to  Building 413 af ter  the L-50 material i s  removed 
t o  the STSF. 

Relocation of the L-50 residue will be accomplished in a manner 
similar t o  t h a t  anticipate6 for the K-65 residue. Removal will be done 
by clamshell bucket and/or  f r o n t  end loader. Transport and placement i n t o  
the Short-Term Storage Facility will be done as previously described for 
K-65. 

Residue removal from building 413 and 414 will require the prior 
construction of an  impermeable, curbed pad and sump t o  contain spilled 
residue and water. 
off the t a n k  walls and t o  aid in dust suppression. Water and residues 
collected in the sump will be periodically collected and taken t o  the 
evaporation facil i ty.  

and place i t  in the Short-Term Storage Facility i s  estimated t o  be 
S94,OOO. 

High perssure water will be required t o  wash residue 

The cost t o  remove the L-50 residue from Buildings 413 and 414 

111.5 F-32 bisposition 

The recarbonation pi t ,  which i s  a concrete t a n k  attached t o  the 
southwest corner of Building 41 1 currently holds approximately 4000 cubic 
feet of Afrimet F-32 residue. 
will be removed and  evaporated. 
bonation p i t  as a p a r t  of  the Short-Term Storage Facility. 

The residue i s  covered w i t h  rainwater w h i c h  
The residue will be sealed in the recar- ' 

T h e  cos ts  to remove the water and seal  the F-32 residues 4re i n -  
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111.6 Disposit ion of Afrimet Ut i l ized  Residue 
Storage Buildings 

Buildings 413 and 414, previously containing L-50 residues, 
w i l l  be washed t o  reduce the level  of contamination. Contaminated 
water w i l l  be evaporated. The bui ldings w i l l  be u t i l i z e d  t o  s t o r e  the 
rubble  of Building 434 and several  pads and sumps u t i l i z e d  f o r  residue 
t r a n s f e r .  

w i t h  removal of the K-65 residue. Dismantling w i l l  be accomplished by 
sawing the structure i n t o  blocks w h i c h  w i l l  be removed by crane.  
wi l l  be washed, i f  required,  then loaded onto trucks and t ransported t o  
Building 413 f o r  s torage.  

The temporary pads and sumps a t  Buildings 434, 413, and 414 w i l l  
be washed, t h e n  dismantled and s tored  i n  413 and 414. New concrete  roofs  
wi l l  be constructed over 413 and 414 bui ld ings  t o  provide r e l i a b l e  s torage  
f o r  the short-term s torage  period. Due t o  the reduced leve l  of contamin- 
a t i o n  assoc ia ted  w i t h  these bui ldings and the rubble  therein, s u r v e i l l a n c e  
requirements w i l l  be minimal. 

Building 434 and a l l  pads and sumps, and t o  re-roof Buildings 413 and 414 
i s  estimated t o  be 9283,000. 

Building 434 w i l l  be dismantled i n  three phases, concurrent  

Rubble 

The c o s t  t o  prepare Buildings 413 and 414, dismantle and s t o r e  

111.7 Short-Term Surve i l lance  

I t  will be necessary t o  monitor and maintain the short-term s t o r a g e  
f a c i  11 t y  throughout the period of use. Moni t o r i  ng w i  11 c o n s i s t  of groundwater 
sampling and radon monitoring. 
wi l l  a l s o  be required.  

$25,000 per year .  

Maintenance of ground cover and e a r t h  berms 

The c o s t  t o  monitor and maintain the STSF i s  estimated t o  be 

0 I37784 
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Cost Sumary--Short-Term Storaqe a t  NFSS 

The cost  to plan and implement the short term storage option 
described herein i s summarized bel ow: 

Administration and Support S 2,140,000 
Preparation o f  STSF $4 , 349 , 000 
Relocation .o f  a l l  Residues $ 239,000 
Disposition o f  Storaqe Buildings $ 283,000 
Short-Term Survei 1 1  ance $ 500,000 

TOTAL $7 ,511  .OOO 

i 
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I V .  LONG-TERM ENTOMBMENT OF AFRIMET RESIDUES AT NFSS 

I t  may be possible t o  provide safe long-term entombment of Afrimet 
For the purposes of this study, i t  i s  assumed t h a t  appli- residues a t  NFSS. 

cable regulations will permit such on-site entombment and t h a t  New York 
State, the public and DOE agree t o  such on-site entombment. 

a t  NFSS involves (1)  the construction of a subsurface entombment vault of 
bentonite and concrete, ( 2 )  the transfer of the Afrimet residues from the 
Short-Term-Storage Faci 1 i t y  t o  the subsurface vault, and (3 )  the dismantling 
of the Short-Term Storage Faci 1 i t i  es . 
of  these operations and estimates their  cost. 

The basic concept of long-term on-site entombment of Afrimet residues 

The fol 1 owing section describes each 

IV.l. Administration, Development and Suppor t  

Afrimet residues are a somewhat unique waste disposal problem. While 
Afrimet residues are similar in nature t o  uranium mill tai l ings,  the Afrimet 
residues were derived from exceptionally high-grade Congo pitchblende instead 
of 1 ow-grade urani um ores. Therefore , the radi onucl i de concentrati ons of 
u ran ium daughter products In Afrimet residues are necessarily higher t h a n  i n  
conventional uranium mill tailings. 
residues a t  NFSS will require careful development. 

Because of this ,  the entombment of Afrimet 

The special nature of  the Afrimet residues will require t h a t  a 
modest research program be initiated t o  determine such things as: 
chemical analysis of the,residues; investigation as t o  the presence of 
complexing agents; transport fate and effect  of residue radionucl ides; 
sub-surface groundwater flow rates; radon abatement requirements; ground- 
water chemistry and i t s  effect on the residues and the environment. This 
research and environmental da ta  base study will have the following components: 

detailed 

0 2.9 
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Laboratory Studies, 3 man-years a t  $80 ,OOO/man-year 
F i e l d  Studies, 5 man-years a t  $80,000/man-year 
Confi nnat ion o f  Design, 5 man-years a t  $80 ,OOO/man-year 
Ana ly t i ca l  , hydrology 
F i e l d  Equipment 
EIS-Safety Analyses, 18 man-years a t  $80 ,OOO/man-year 
Program Management Plan, 1 man-year a t  $80,000/man-year 
Engineering Design ( T i t l e  11) f o r  Entombment F a c i l i t y ,  

Radi o l  ogi ca l  Construction Support - 3.75 man-years a t  

F i e l d  Supervision-Project - 11 man-years a t  $80,000/ 

4 man-years a t  $80,000/man-year 

$80 ,OOO/man-year 

man-yea r 

$ 240,000 
400,000 
400,000 
100,000 
200,000 

1,440,000 
80,000 

320,000 

300,000 

880,000 

To ta l  

I V . 2 .  Subsurface Entombment F a c i l i t y  Construction 

$4,360,000 

Although the exact design o f  a subsurface entombment f a c i l i t y  f o r  
the Afr imet  residues i s  no t  avai lab le,  a conceptual design o f  such a f a c i l i t y  
has been generated and i s  shown i n  Figure I V . l .  The entombment f a c i l i t y  
w i l l  cons is t  o f  about 4 - f t .  t h i c k  benton i te  s idewal ls  and f l o o r  and a 
bentoni te  cap s u f f i c i e n t  i n  thickness t o  reduce Radon l e v e l s  t o  acceptable 
c r i t e r i a .  The s idewal ls  w i l l  be supported by 2-ft .  t h i c k  concrete wa l ls .  

In order  t o  provide f o r  adequate radon abatement, the f l o o r  o f  the  
entombment f a c i l i t y  w i l l  be located a t  a depth o f  approximately 40 ft. on 
bedrock. Thus, for a c a v i t y  w i t h  i n t e r n a l  dimensions o f  160 ft. x 160 ft. x 

'16 ft., enough space remains f o r  the benton i te  cap and more than 14 ft. of 
so i  1. 

acts  t o  e f f e c t i v e l y  e l im ina te  the t ranspor t  o f  rad ionucl ides from the re -  
sidues ou t  o f  entombment vau l t .  
and w i l l  p rov ide fo r  v iab le  containment o f  the  residues. 

Bentoni te  prevents water from f lowing through the residues and 

Bentoni te  i s  a lso  p l i a b l e  and se l f - sea l i ng  
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res 
T h e  estimated cost  t o  construct a n  entombment faci l i ty  for Afrimet 

dues a t  the NFSS is  $1,6 8,000. 

I V . 3 .  Residue Removal and Transport t o  Entombment 

Residues must be removed from the Short-Term Storage Facility 
(Building 411) and transported t o  the long-term entombment vault. 
associated with this operation are rightly charged t o  long-term entombment. 

The most straightfornard method of removing the residues from the 
Short-Term Storage Facility i s  t o  remove sufficient banked soil from the sides 
of the building, cut openings in the wall, and use a wheel loader t o  d i g  o u t  
the residues. Residue transport i s  assumed t o  be 1/2 mile or less by truck. 

tombment vault i s  $197,000. 

Costs 

Costs to  remove residues from the STSF and transport to  the en- 

I V . 4 .  

Once the residues are removed from the Short-Term Storage ,Faci l i  ty 

Because of the radioactivity remaining on building surfaces, 

Disposition of Afrimet Utilized Storage Buildings 

and placed in the entombment v a u l t ,  the STSF and Bu i ld ings  413 and 414 must 
be dismantled. 
these Afrimet-utilized buildings will need t o  be cleaned t o  reduce contamination. 
Li q u i  ds used i n cl eani ng wi 1 1 be evaporated. 

dismantled by sawing the concrete i n t o  pieces. 
(roofs) will be buried on-site. 

After the level of contamination is reduced, these buildings will be 
Uncontaminated portions 

Contaminated rubble will be b u r i e d  ad jacen t  
t o  the entombment I n  a bentonite clay lined pit .  

s i t e  is estimated t o  be' $710,000. 
The cost t o  dispose of a l l  Afrimet utilized storage buildings on- 

I V . 5 .  bona-Term Survei? lance and Maintenance 

A long-term survei 11 ance program w i  11 be established t o  veri fy the 
Radon emanation and groundwater leaching integrity of the entombment vault. 

measurements wi 1.1 be required periodically. 
(mowing) would be desirable. 

Also, maintenance of the grounds 

0137744 
I 

i 



.. . ,m - 4 6 3 6  

28 

Estimated c o s t s  would be $15,00O/year f o r  the f i r s t  5 years and 
perhaps $2,00O/year t h e r e a f t e r  f o r  perpetual  care  and i n s t i t u t i o n a l  cont ro l .  
Total c o s t  f o r  a 50-year period would be $300,000. 

1'1.6. Cost Summary - Long-Term Entombment a t  NFSS 

The c o s t  t o  plan and implement the long-term entombment opt ion 

Administration and Support $4,360,000 
Construction of Entombment Faci 1 i t y  1,618,000 
Transfer  of Residues from STSF t o  Entombment 197,000 
Disposi t ion of Storage Buildings 710,000 
Long-Term Survei 1 lance 300,000 

described herein is  sumnarited below: 

97,185,000 

033 
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V. 

There 

DISPOSITION OF AFRIMET RESIDUES AT FMPC 

3 are currently 195,000 f t  of Afrimet-owned K-65 residue 
stored in two sealed concrete tanks a t  the FMPC. T h i s  storage fac i l i ty  
is monitored and maintained regularly, and, t o  date,  i s  secure. Annual 
monitoring and maintenance cost i s  estimated t o  be $40,000. There are 
no immediate plans to  modify the storage tanks; however, future circum- 
stances may require additional shielding and/or radon abatement t o  meet 
short-term storage requirements. 
i t  will be necessary t o  place the K-65 residues into long-term storage, 
either on-site or off-site.  

In the event of deactivation of the FMPC 

V . l  Administration, Development and Suppor t  - FMPC 

As discussed i n  Section IV.1, the Afrimet residues present a 
unique storage problem for long-term storage. 
proposed for NFSS is  also suggested for Fernald, that  is ,  entombment of 
the K-65 material i n  a sub-surface vault constructed of concrete and 
bentonite (see Figure 11.4). 

The development of the entombment concept for Afrimet residues 
for NFSS will provide many generic facts on design parameters, materials 
of construction, installation techniques and environmental monitoring 
effort requirements. However, sui tabi l i ty  of the entombment approach 
must be evaluated for Fernald. Thus,  the following cos t  items are essential 
for the implementation of the entombment of K-65 a t  the FMPC. 

The residue storage method 

0 Development Activities and Environmental 
Data Base - 3 man-years a t  $30,000/man-yr. $ 240,000 

0 Analytical , field testing, hydrology 100,000 

0 EIS - Safety Analysis 
8 man-years a t  j80,000;man-y~. r a n  nnn 

O W J ,  vvv 

0 Engineering Design (Title 11) for Entombment 
Facility - 2 man-years a t  $80,000/man-yr. 

0 Radiological and Field S u p p o r t  

160,000 

80,000 Management Plan - 1 man-yr. a t  $80,000 
0 Radiological - 3 man-yr. a t  $80,000 240,000 
8 Field Engineering - 2 man-yr. a t  580,000 160,000 
0 Field Management - 3 man-yr. a t  $80,000 240,000 
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v . 2  Short-Term Storage - FMPC 

I t  i s  probable t h a t  additional shielding and radon abatement 
will be required a t  some time w i t h i n  the twenty-year short-term storage 
period. 

The minimum measure anticipated would be the installation of 
asphaltic emulsion coatings over the existing concrete t o  reduce radon 
leakage from cracks i n  the si los.  
addi t ional  radon suppression would require placement of a bentonite clay 
and concrete seal on the K-65 residues. This work would be accomplished 
by pumping the clay and concrete i n t o  the tanks t h r o u g h  openings i n  the 
existing concrete domes. 

Additional measures t o  preclude the potential f o r  sub-surface 
migration of radionuclides may be required a t  some time w i t h i n  the twenty- 
year short-term storage period. 
existing earth berms, surrounding the tanks w i t h  a bentonite clay barrier, 
then replacing the earth berms. 

the environment from the two FMPC silos, the cost i s  estimated a t  $250,000. 
Surveillance and maintenance expenses are estimated a t  $40,000 annually. 

Radiation attenuation and 

This work would consist of removing the 

To fmprove the radiation shielding and reduce radon emission t o  

V.3 Lonq-Term Disposition a t  FMPC 

I n  the event o f  deactivation a t  the FMPC, i t  will be necessary 
t o  place the K-65 residue and the contaminated storage t a n k  rubble into 
an entombment faci l i ty .  A concrete structure similar t o  that described 
fo r  the NFSS (Art. I V )  would be built a t  an appropriate location on the 

.FMPC si te .  The tops of the existing storage tanks will be removed and 
placed i n  the entombment. The K-65 residues will be removed and transported 
to the entombment i n  a manner similar to  that described f o r  NFSS (Art. 111). 
The remaining walls and base slabs of the storage tanks essentially LSA materials 
w i l l  be dismantled and placed i n  the entombment. 

The estimated cost of placing the Afrimet-owned K-65 residue 
and K-65 storage tank rubble i n t o  an engineered entombment 'facility i s  
51,633,000. 
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Cost Summary - FMPC K-65 Residue 

Current storage of K-65 residues a t  FMPC i s  accomplished a t  an 
annual cost of less than  $40,000 for radiological control and maintenance. 
A t  some time w i t h i n  the twenty year short-term storage period i t  may be 
necessary t o  install additional radiat ion shielding and radon suppression 
media, costing about $250,000. . 

Total cost for long-term disposition of  K-65 residues by entomb- 
ment, disposition of storage silos and support and development costs i s  
estimated t o  be 93,493,000. 

0.36 
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VI. OFF-SITE DISPOSITION OF AFRIMET RESIDUES 

Environmental conditions a t  NFSS and/or FMPC or DOE policy may 
preclude the long-term entombment of Afrimet-owned residues of these s i tes .  
In t h a t  event, i t  will eventually be necessary t o  move the residues t o  a I' 

long-term storage faci l i ty  such as NTS o r  Hanford. 
study, i t  i s  assumed t h a t  the residues will be i n  the previously described 
short-term storage fac i l i t i es  a t  the time an off-site transfer i s  implemented. 

Transfer of residues t o  an off-si te storage faci l i ty  will require 
unloading of the Short-Term Storage Facility, packaging and s h i p p i n g  of 
the residues and payment of a one-time fee for perpetual care a t  the receiving 
facil i ty.  I t  i s  probable t h a t  off-si te  disposition of Afrimet-owned residues 
would be implemented only i n  the event of decontamination and decomnissioning 
of NFSS or FMPC. Therefore, i t  is likely t h a t  a l l  contaminated building 
rubble would also have to  be transferred off-site. Costs for packaging, 
shipping, and perpetual care of contaminated rubble will also be reported. 

For purposes of this 

VI.l. Off-Site Disposition - NFSS 

There will be approximately 387,000 f t 3  of residue and 184,000 f t  
of contaminated rubble t h a t  will require packaging, s h i p p i n g ,  and perpetual 
care a t  an off-site long-term storage facil i ty.  
55-gallon drums will be assumed for shipment of  residues. 

VI.l.l. Administration and Support--NFSS. Administration and 

3 

For this s tudy,  DOT-approved 

support costs for this op t ion  would be similar t o  the entombment option, w i t h  

the €IS  arid development, costs. Total costs are estimated t o  be 91,340,000. 

VI.1.2. Residue Packaging-NFSS. Access t o  the residues stored 
i n  the STSF a t  MFSS would be gained by mmoving the aar th  be= and ben ton i te  
barrier from p a r t  of one side of the structure and cutting -20 f t .  wide 
openings in the exposed wall. Specially outfitted front end loaders will 
be used t o  transfer the residues t o  the packaging station. 

0 t 3 7 7 9 4  037 . 
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The packaging s t a t i o n  w i l l  be Set up near the STSF on an imperme- 
able curbed pad i n s i d e  an a i r  supported s t r u c t u r e .  
w i l l  rece ive the  residue and load them t o  55-gal lon drums. 
w i l l  be labeled and logged, then p a l l e t i z e d  and loaded onto t rucks f o r  
s h i pmen t . 

and load the containers onto t rucks i s  est imated t o  be $2,531,000. 

The packaging s t a t i o n  
F i l l e d  drums 

The c o s t  t o  r e t r i e v e  Afr imet residues f r o m  the STSF, package them 

VI.1.3. Residue Shipping-NFSS. Shipping o f  packaged A f r ime t  
residues and b u i l d i n g  rubble w i l l  need t o  be conducted i n  accordance w i t h  
app l i cab le  regulat ions,  which f o r  t h i s  study, a re  assumed t o  be on ly  the  DOT 
regulat ions.  
e f f i c i e n t  mode must be selected a t  t he  time. 

The est imate cos t  f o r  shipping t h e  packaged residues i s  $2,696,000. 

Shipping from NFSS can be done by r a i l  o r  t ruck,  and the  most 

Recent data f o r  t ruck  shipment were used f o r  t h i s  c o s t i n g  study. 

VI.1.4. Residue Perpetual Care--NFSS. I t  i s  d i f f i c u l t  t o  p r e d i c t  
the one-time fee t h a t  may be charged f o r  perpetual  care a t  a long-term s t o r -  
age f a c i l i t y .  
a t  Beatty, Nevada, o r  Hanford, Washington, i s  approximately $10 per cubic foo t  
o f  conta iner  volume. The 55,300 drums requ i red  f o r  packaging a l l  residues i-2- 

3 presents a conta iner  volume o f  406,500 'ft . 
The c o s t  f o r  perpetual  care o f  Afrimet-owned residues c u r r e n t l y  s to red  

a t  NFSS i s  est imated t o  be 94,065,000. 

The cu r ren t  fee charged by f a c i l i t i e s  such as Nuclear Engineering 

. .1 

VI.1.S. D i s p o s i t i o n  o f  Afr imet-Related Structures--NFSS. A l l  
bu i l d ings  and s t ruc tu res  used f o r  the storage and handl ing o f  A f r ime t  owned 
residues w i l l  have t o  be dismantled. Uncontaminated rubb le  can be stored 
on-si te.  Contaminated rubble w i l l  r e q u i r e  packaging i n  LSA containers f o r  
s h i pmen t o f f - s i t e. 

r e l a t e d  storage s t ruc tu res  located a t  NFSS i s  $7,627,000. 
The c o s t  t o  dismantle, package, t ranspor t ,  and dispose o f  a l l  A f r i m e t -  

0 1 3 7 8 0 0  0 3.8 
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V1.2. Off-Site Oisposition--FMPC 

There w i l l  be approximately 195,000 f t  of K-65 residue and 40,000 f t 3  3 

of contaminated bui lding rubble t h a t  w i l l  require packaging, shipping,  and 
perpetual care  a t  an o f f - s i t e  long-term s torage  f a c i l i t y .  

V1.2.1. Administration and Support--FMPC. Administration and 
support  required t o  implement this option a r e  es t imated t o  c o s t  $980,000. 

V1.2.2. Residue Packaqing--FMPC. Access t o  residues s t o r e d  i n  the 
concrete tanks a t  FMPC would be gained by removal of  the concrete  and c lay  
covers on the residues. 
t ransported t o  a packaging s t a t i o n .  
t o  t h a t  described f o r  the NFSS. 

tanks,  package them, and loading the containers  on t o  trucks i s  est imated 
t o  be 91,463,000. 

The residue would be removed by a clamshell and 
The packaging operat ion would be s i m i l a r  

The c o s t  t o  r e t r i e v e  Afrimet residues from the short-term s torage  

VI.2.3. Shipping--FMPC. Shipping of  the residues from Fernald 
would be as described f o r  Afrimet residues a t  NFSS. Cost i s  est imated 
t o  be $1,359,000. 

V I  .2.4. Perpetual Care--FMPC. The f a c t o r s  considered f o r  perpetual  
care  of Afrimet residues c u r r e n t l y  a t  NFSS apply t o  the K-65 residue a t  FMPC 
a l s o .  
a t  FMPC 

remova 1 
berms w 
v i  ous ly 

he cos t  f o r  perpetual c a r e  of Afrimet K-65 residue c u r r e n t l y  s t o r e d  
i s  est imated t o  be $2,043,000. 

V I  .2.5. Oisposi t i o n  of Afrimet-Related Rubble--nlPC. Following 
of the K-65 residue from the Short-Term Storage Tanks, the e a r t h  

The structures w i l l  be washed and dismantled a s  pre- 11 be removed. 
described. The 

of f -s i  te. Contaminated 
shipped of f -s i  te  a i so .  

The c o s t  t o  d 
located a t  the FMPC i s  

rubble w i l l  be loaded i n t o  LSA conta iners  and sh ipped  
por t ions  of the packaging pad w i l l  be packaged and 

sp;e of a l l  Afrimet-related s t o r a g e  structures 
s t imated t o  be $ 2,250,000. 

I- 039 
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TABLE VII. SUMMARY OF COSTS 

m 

Estimated Costs  - ($1 
On-Si t e  Off-Si t e  

Total 

NFSS - Short Term 7,511,000 
NFSS - Long Term 7,215,000 , 18,259,000 
FMPC - Short Term 250,000 
FMPC - Long Term 3,493,000 8,095,000 

- 4 6 3 6  
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APPENOIX A 

SELECTED COST DATA 

111.2.1 I n t e r i o r  Improvements - STSF 8 NFSS 

i 

Seal pipes, etc. 
Consol i d a t e  res idues  
Evaporation f a c i l  i t y  
Evaporator opera t ion  

111.2.2 Ex te r io r  Improvements - STSF Q NFSS 

Oemol ish e x i s t i n g  roof 
Bentonite c l a y  dam 
Concrete roof 
Topsoil and seeding 

111.2.3 Relocation o f  R-10 Residues & Spoils - STSF Q NFSS 

Engi neered s to rage  pad 
Excavation and t r a n s p o r t  
Backf i l l  excavation 
Cover R-10 and spoils 

111.3 K-65 Removal and Transport t o  STSF - NFSS 

Pad and sump 
Unload and t r a n s p o r t  res idue  
Load res idue  i n t o  STSF 

111.4 L-50 Removal and Transport  t o  STSF - NFSS 

Pad and sump 
Unload and t r a n s p o r t  residue 
Load residue i n t o  STSF 

- - 4 6 3 6  L 

$ 15,000 
10,000 

940,000 
153,000 

$1,118,000 

$ 47,000 
. 108,000 

504 , 000 
23,000 

$ 682,000 

$ 371,000 
883,000 
395,000 
875,000 

$2,524,000. 
- -  

%, 

$ 22,000 
79,000 
44,000 

$ 145,000 

$ 25,000 
46,5 00 
22,500 

$ 94,000 

! 
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111.6 D ispos i t ion  o f  Af r imet  U t i l i z e d  Residue Storage 
Bu i ld ings  - NFSS 

Dismantle pads and sumps $ 19,000 

Haul rubble 12,000 
Dismantle Bu i l d ing  434 1 53,000 

Load rubble i n t o  Bldg. 413 & 414 59,000 
Concrete roo fs  on Bldg. 413 & 414 40,000 

$ 283,000 

IV.2 Sub-surface Entombment Fac i l  i t y  Construct ion - NFSS 

Excavation 
Concrete s t ruc tu re  
Bentonite, i n  place 
B a c k f i l l  

IV.3 Residue Removal and Transport t o  Entombment - NFSS 

Unload STST 
Transport residue 
Load i n t o  entombment 

IV.4 D ispos i t i on  o f  Af r imet  U t i l i z e d  Storage Bu i ld ings  - NFSS 

Dismantle Bu i l d ing  411 
Dismantle Bldg. 413 & '414 
Haul rubble 
Bury rubble 

Selected U n i t  Costs f o r  O f f - s i t e  D ispos i t ion  o f  Af r imet  
Residues and Bu i l d ing  Rubble - NFSS and FMPC 

Drums 
Drum f 11 1 i ng and hand1 i ng 
Shipping (82 drumsjtruck o r  1 LSA con ta ine r l t ruck )  
LSA conta iner  fo r  rubble 
Perpetual care (one-time fee j 

$ 785,000 
531,000 
265,000 

37,000 
$1,618,000 

$ 108,000 
40,000 
49,000 

$ 197,000 

$ 409,000 
97,000 
71,000 

133,000 
f 710,000 

$ 30.00/each 
$ 15.00 each 
S4000.00/truckload 
$1700.00 each j q n  n n # -  L Z -  

I U. UU/ CUD 1 C TOO 
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APPENDIX B 

OPTIONS CONSIDERED 

The purpose of t h i s  appendix is t o  b r i e f l y  descr ibe  the many 
options considered for both the short-term and long-term d i spos i t i on  of 
Afrimet res idues  a t  NFSS. S imi l a r  opt ions a r e  appl icable  t o  FMPC. The 
opt ions s e l e c t e d  for t h i s  s tudy a r e  ind ica t ed  by an asterisk (*). 

A . l  Options for K-65 Residue Removal from Building 434. 

. 

A.l.l 

A.1.2 

A.1.3 

A.1.4 

. . .  

A.1.S 

Clamshell* - Use crane and clamshell bucket t o  remove 
res idues  from tower. 
can be r a i sed  t o  the top  of t h e  bui ld ing  by a cons t ruc t ion  
e l eva to r .  
for transport t o  Building 411. 
Rotating Scraper  Blades - I n s e r t  s p e c i a l l y  designed u n i t  
housing scraper blades i n t o  top  of Building 434. Scrape 
and loosen ma te r i a l ,  then vacuum overside.  Collect a t  
bottom o f  bui ld ing  and t r a n s p o r t  t o  Building 411 s i m i l a r  
t o  A.l.l. 
High Pressure Water - Use high pressure spray nozzle  t o  
breakup and slurry material from top of Building 434, then 
pump overside.  Filter s o l i d s  a t  bottom of 434 and recyc le  
water. Load wet f i l t e r  cake on t rucks  and haul t o  411. 
Work from Underneath S i l o  - funnel  under silo. Drill up 
from bottom. Drill down from top u n t i l  holes meet. Scrape 
or slurry mater ia l  I n t o  hole. Use conveyor b e l t  t o  load 
mater ia l  on trucks and t r a n s p o r t  t o  411. 
Lift Building 434 and Lwer Horizontal ly  - Riggers In t e rna t iona l  
claims t o  be a b l e  t o  l i f t  Building 434 and i t s  contents  ( 6000 
t ens )  and !mer i n t o  a_ hor izonta l  gos i t ion .  

D u m p  contents i n  container which 

Use - forkl i f t  t o  p l ace  f i l l e d  conta iners  on t ruck  

S i n c e  434 i s  
cons t ruc ted  o f  f a i r l y  t h i c k  concrete, i t  
adequate short-term s torage  f a c i l i t y  for 

can se rve  a s  an 
K-65 residues.  

0 13l8O8 
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A.1.6 L i f t  Building 434 and Lower V e r t i c a l l y  - Riggers In t e rna t iona l  
a l s o  claims t o  be ab le  t o  lower B u i l d i n g  434 i n t o  a previously 
cons t ruc ted  hole ( 50 ft. - 60 ft. deep). Af te r  the B u i l d i n g  
is  lowered, the top 40-50 f t .  of 434 can be removed leaving  
only 50 ft. above ground. Again, 434 will se rve  as short- 
term s to rage  of K-65 residues. 

A.l.7 C u t  434 i n t o  3 Pieces - Dravo Cow. suggests removing the top 
50 f t .  of 434 and lowering i t  i n t a c t  t o  a pad on the ground. 
Residues can then be dug o u t  of 434 and placed i n  the removed 
por t ion  of the bui ld ing .  The unloaded portion of the bu i ld ing  
can then be removed and lowered i n t a c t  t o  a second pad. 
Additional res idues  can be loaded i n t o  the second por t ion  o f  
the building. The net result i s  t h a t  three 50 f t .  bu i ld ings  
would contain K-65 res idues  i n s t e a d  of one 160 f t .  high 
bui ld ing .  

A.2 Options f o r  Building 434 Dismantling 

A.2.1 Saw and Remove Piecewise* - Decontaminate tower using sprays.  
Collect solution f o r  eventual evaporation. Use concrete c u t t i n g  
saws and cranes t o  dismantle 434. Use truck t o  haul pieces t o  
s torage .  

water for eventual evaporation. 
a trench. 

for evaporation. Use crane and b a l l  t o  demolish 434. 

A.2.2 Explosive - Decontaminate 434 thoroughly using sprays.  Co 
S e l e c t i v e l y  dynamite 434 

A.2.3 Crane and Ball - Decontaminate Building as above. Collect 

A.3 Short-Tern S torage  Options f o r  Afrimet Residues ' 

1 ect 
n t o  

water  

A . 3 . i  u t i  i i  ze Bui i a i n g  4 i  i tor Snort-Term Storage" - B U i  ;& f ig  41 1 has 
the capac i ty  t o  contain a l l  Afrimet res idues  cu r ren t ly  loca ted  
a t  NFSS. Remove water from 411 and evaporate.  Construct 
p a r t i t i o n s  i n  411 t o  segrega te  various residues. Seal bu i ld ing  

i 

0 1 3 1 8 0 9  
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A.3.2 

A.3.3 

A.3.4 

penetrations. Install bentonite dike around building. Remove 
current spi l ls  and R-10 pile in order t o  provide adequate 
monitoring. Load residues into building. Install new concrete 
roof. 
Utilize Building 409 - I t  may be possible t o  ut i l ize  Bldg. 409 
t o  c0ntain.K-65 residues. 
and sealing would be similar t o  those l isted for 411. 
this opt ion 411 must also be used. 
Utilize Building 430 - Building 430 could be used for short-term 
storage of Afrimet residues i f  they are packaged. Reinforce 
430 floor. Install new sides and roof. Load in residues in 
containers. The problem that exists for this op t ion  i s  that  
i f  one container f a i l s  and has t o  be replaced, i t  will be 
difficult  t o  locate and diff icul t  t o  retrieve. 
entire storage array could be disrupted for such retrieval. 
Construct New Faci l i  ty - A new faci l i  ty could be constructed 
for short-term storage. However, i t  would probably be quite 
similar t o  Building 411 and would no t  offer any significant 
advantages over 411. Furthermore, residues currently in 411 . --,,-- 
would have t o  be moved t o  the new facil i ty.  

Mound dirt around building sides. 

In general, building preparation 
In 

Virtually the 

A.4 Onsite Transport of Residue 

A.4.1 Truck* - Dump trucks of flatbed trailers w i t h  appropriate  
covers t o  prevent the spmad of Contamination appear adequate. 

A.4.2 Rallcar - Railcars could possibly be used b u t  new track would 
have t o  be installed. 
unnecessary. 

A.4.3 Conveyor Belts - Generally only feasible for short distances. 
Covers must be added t o  p r e v e n t  spillage. 

A.4.4 Pipeline - Residues could be transported on-site by pipeline 
i f  slurried, 
make -this unattractive. 

Railcar transport .onsi te  appears 

In  general, contamination and volume considerations 



e . * .  

I 

8- 4 

A.4.5 Tank  Trucks - The onsite transport of residues as a slurry 
in t a n k  truck offers l i t t l e  merit. 

A.5 Onsi t e  Packaging Options for Short-Term Storage of Afrimet Residues 

A.5.1 55 Gallon Drums - Approximately 55,000 required 8 $30/drum. 
See A.3.3 for problems. 

A.5.2 M-3 Containers - Approximately 3500 required a t  $5OO/conta ner. 
(See A.3.3 for problems). 

A. 5.3 Railcars - Approximately 200 cars required a t  $10,00O/car used) 
o r  $40,00O/car (new). 

A.5.4 Containers Larger Than M-3 - Develop container; License 
contafner. See A.3.3 for  problems. 

Considerable track must be laid. 

A.6 Building 411 Residue Removal Options 

A.6.1 Remove Sidewall and Use Wheelloader* - Remove soil  piled up 
around b u i l d i n g  t o  provide openings t o  sidewall. C u t  doors 
si dewall. Use wheel loader t o  remove residues. 

A.6.2 Remove Bottom Corner - Dig under  411 corner. Arrange trough 
and conveyor under corner of building. Drill hole i n  corner 
Use equipment t o  push residues t o  hole. .Conveyor transport 
t o  trucks. 

n 

A.7 Long-Term Disposition Options for  Afrimet Residues 

A.7.1 Subsurface Entombment Vault* - Excavate and construct an 
engineered vault of concrete and bentonite on bedrock ( 40 deep) 
Bentonite prevents water entrance. Load in residues. Seal 
w i t h  bentonite and cover w i t h  soil.  

A.7.2 Offsite Disposition - Package residues in 55-gallon drums and 
ship offsite. Costs will exceed onsite entombment by a 
s i  gni f i cant margi n .  

@49 
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