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REFERENCE 

I n  accordance w i t h  discussions between NLO (P. I. Campisi and 
T. A. Poff) and Frost  b Jacobs ( B i l l  Hawkins), attached are  the 
following items concerning quant i t ies  and character is t ics  o f  wastes 
stored a t  the FMPC s i t e .  

l e  Revised Report of P i t  and S i l o  Construction 
H i s  t o r y  

2. FMPC Waste Inventory 
3. Elemental Constituents of FMPC P i t s  and Silos 
4. Sketch of FMPC Waste Management F a c i l i t i e s  

(Prel iminary)  

1. A. Poff 

TAP/jas 
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FWC UASTE STORAGE PITS AND SILOS 

The FHPC has used two types of f ac f l l t f e s  for the tong k m  storage of low-level 
radioactive wastes: above-ground concrete sl los  and In-ground pits. There a n  
four waste storage sllos and s i x  waste storage pits i n  the FWPC waste storage 
area, which Is located west of the Production a n i  (Flgun 1). 

t 

The s i x  waste pits are Identified by number based on the chronological sequence 
of t h e i r  construction. They a re  further Ident i f ied a s  .drym or .wetm p i t s ,  
based upon the physical s t a t e  of waste mater l i l s  8 s  they were placed i n t o  the 
plts. If the material was pumped i n t o  the p i t  as a slurry, the p l t  I s  known as a 
wet p i t :  I f  t h e  material was dumped as a dry s o l l d ,  the p i t  Is 8 dry  pit. P I t r  
3 and 5 are  wet pi ts ;  Pits 1, 2, 4, and 6 are  d ry  p i t s .  As pits h8ve been 
f l l  l ed ,  they have been stablllred by covering w i t h  clean uncontaminated-flll and 
grading to  provide surface drainage away fm the contained waste. Pits 1, 2, 
and 3 have been f l l l e d  and a re  now covered In  this manner. P i t  5 no longer 
serves as a settling basin, bu t  ff l tered effluent s t i l l  flows ~ C P O S S  $he p i t  
prior t o  discharge. Pits 4 and 6 are not yet f l l  led; P i t  4 currently receives 
llnited waste streams which cannot othemisc be effectively handled, and P l t  6 
Is not currently i n  use as  an acttve waste p l t .  

The four  waste storage S I  1 os a re  1 arge cy1 indr ica l  concrete structures which 
were used t o  store radloactive wastes generated dur ing  the f l rs t  decade (1952- 
1959) o f  the FMPC's operations. Si los  1, 2, and 3 are fl l led and no longer In 
use; $110 4 has never been used and remains empty. 

The pits and si los are located insfde the patrolled securjty area of the FCIPC. 
Monitoring o f  these f a c i l f t i e s  Includes d a l l y  Inspections, groundwater 
monitoring wells, surface water sampling, and s i t e  boundary air  sampling. 

a 
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P f t  1 - 
Constructed: 1952 Cost: E s t .  $29,000.00 

In use: 1952 - Hfd 1959 

Constructfon: P i t  1 was or ig ina l ly  an 'In-ground' f rc i l f ty  whfch was 
constructed by d f g g f n g  a large basfn into the exfstfng natfve 
clay and then l i n f n g  parts of the bot- w i t h  an addf t fona l  4 
feet o f  clay. The capacity o f  the p f t  was expanded i n  1957 
when excavated spofl materfal from the construction of P l t  2 was 
used t o  buf ld  up the bem an extra 5 feet on the west side. 

Oimens f onr : Orfgfnal maxima depth 17 feet; or lgfnal  volum - 29,OOO cy 
Expanded maximum depth = I7 feet; expanded volumc 40,000 cy 

P i t  Operatlon: Durfng the period 1952-1959, there was no need for a set t l lng 
lagoon for WC waste streams. Yastc slurrfes were f f l ' t e n d  
or calcfned t o  remove water from the solids, and the ffl ter  
cakes or calcfned dry waste was placed f n  one o f  the concrete 
sflos. Other so l fd  wastes were placed f n  P f t  1. 
1959 P f t  1 was used as a clearwell for P f t  2.) 

(During 1958- 

PI t Contents: Pf t 1 recefved the following radioactfve wastes: 
waste f l l t e r  cake. sump cakes from the productfon p l a n t s ,  
depleted s lag ,  scrap graphite, contaminated brfck, and sump 
l fquor .  Current waste volume contained i n  the p f t  f s  40 
c u b i c  yards (40,500 MT),  c o n t a i n i n g  52,000 kg U (0.71% 

P i t  1 was constructed w i t h  8' decant pipes t h r o u g h  the west 
berm. These decant pfpes were rarely used dur ing  the p f t ' s  
operatf ng 1 ife. 

neutral f zed 

cements: 



P l t  2 - 
Constructed : 1957 Cost: $25,573.00 

I n  use: 1957 - Hid-1964 

Cmstructlon: Plt  2 was constructed I n  t he  locatlon of a small pond north- 
east of P l t  1. The p i t  I s  an In-ground facl l l ty  which was 
constructed by excavating a basin Into the exlstlng nat ive 
clay. 

Haxlmurn depth = 13 feet; volume = 13,000 cy. 

As w l t h  P l t  1, f i l t e r  cakes and solid waste wen placed i n  
Plt 2. During 1958-1959, It became necessary to  use P i t  2 
for the disposal of neutral ired, concentrated Refinery 
rafflnate resfdues because the drylng qulpment rvaf lable 
could not process all of the rafflnate output .  The remain- 
ing  capaclty of P i t  1 was used as a clearwell for the effluents 
gofng t o  the Great WIami River. 

P i t  2 received the following radloactive wastes: neutral ired 
waste f l l t e r  cake, sump cakes from the productlon plant, 
depleted slag, scrap graphite, contaminated brick, and sump 
llquor. I t  was a l so  used as a rettllng pond for neutrallted 
rafflnate residues for about one year prlor t o  the completfon 
of P i t  3. Current waste volume contained i n  the p i t  i s  1 
cubic yards (13,000 UT), con ta in tng  1,206,000kg U (0.211 
and 400 kg of thorim. 

t fke  P l t  1, Plt 2 was constructed w l t h  8' decant pipes through 
the west bem. These decant pfpes were rarely used during the 
plt's operatlng l ife.  

DIbens ions : 

P l t  Operation: 

P l t  Contents: 

3,5$* 

Comments: 
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P i t  3 - 
Constructed : 

I n  use: 

Construct ion: 

Dimens i ons : 

P l t  Operation: 

P i t  Contents: 

CoPsrents: 

1938 - June 1959 Cost $163,298.00 

June 1959 - October 1968 (as settllng p i t )  
1975-1977 (remaining capacity f l l led w l t h  sol id  waste) 

P i t  3 was constructed by excavating 8 large basin down ln to  
an underlylng layer of blue clay, which provided an impervlour 
base for the bottom as well as a l i n i n g  for the walls. A 
minimurn of  12’ of compacted clay was used t o  line the inner 
slopes of the walls. 
by addfng 2 feet  of additional material t o  the top of- the p i t  
walls. The p i t  consisted o f  a large settling basin w l t h  8 
concrete rpi 1 lway overflowing l n t o  a clay-1 ined cleanuell . 
Original maximum depth  * 25 feet; original volume * 226,500 cy 
Expanded maximum depth 27 feet; expanded volume 248,500 cy 

P i t  3 was the f i r s t  ‘wet’ p i t  b u i l t  specificallly for the 
purpose of sett l ing solids from wet waste streams. The waste 
slurries were pumped from P l a n t  8 and the General Sump in to  the 
p i t ,  w i t h  the clarified effluent overflowing the splllway in to  
the cleamell prior t o  discharge t o  the Great Miami River, 

The principal waste contained In P f t  3 is  lime-neutralized 
radioactive raffinate concentrate. In December 1958, 1 ime 
sludge from the Yater Treatment P l a n t  began befng added t o  
supplement the ltme used for  raffinate neutralization, During 
the late 1960’s large quantitles of radloactive s l a g  leach 
residues were pumped t o  P i t  3 u n t l l  October 1968, when P i t  S 
took over a s  the  s e t t l l n g  b a s i n .  From 1975 t o  1977, s o l l d  
wastes ( f i l t e r  cake and f l y  ash) were used t o  complete the f i l l ing 

Current waste volume contained i n  the p i t  i s  227,O 
yards (255,000 UT), containlng 129,000 kgU (0.78% sssU), 
and 4.00 kg of thorium. 

Following the f l l l i n g  of the p i t  i n  1977, clean f l l l  was 
placed over the contained wastes as they stabilized and were 
capable of suppor t ing  the earth burden. Surface water drainage 
from the mounded p i t  cover flows too the clearwell prior t o  
discharge t o  the Great Miad River. 

In 1965, t h e  p i t  capacity was expanded 

of the p i t .  

cubic 

n 



P l t  4 - 
Constructed: 1960 Cost: $35,716.00 

I n  us: August 1960 - Present 

b s t r u c t f o n :  P f t  4 was constructed f n  the 'same manner as P i t  3, by ex- 
cavating down f n t o  the underlyfng c lay  strata t o  provide 
fmpervfous mterfal  for l f n f n g  the p i t  walls and bottom. 
A m f n i m u m  o f  12' of compacted clay was used t o  l ine the 
inner slopes o f  the p f t  walls. 

Dimensf ons: Cbxfarum depth 24 fett; volume 53,000 cubfc yards ' 

P f t  Operatton: Sol id  wastes are dumped from a concrete dumpfng pad and 
pushed fn to  the p f t  by a bulldozer. Rafnwater whfch . 
collected f n  the p f t  was drafned t o , P f t  3 u n t l l  f t  became 
f l l l ed  (approxfaratcly 1977). Rafnwater fs now pumped t o  P i t  5 
as necessary. 

P i t  Contents: P f t  4 has received the following radioactive wastes: P l a n t  8 
t r a i l e r  cake, process residues, contaminated graphite, and non- 
burnable trash. Current waste volume contained In the p f t  is 

00 cubic yards (64,866 Kr), containfng 3,000,371 kgU S K 3 3 ~ " ,  , and 61,700 kg of thorfur .  Between May 1981 
and Apri l  1983, P f t  4 a lso  recefved 23,499 pounds o f  low-level 
radioactf ve waste conta in ing  barium chloride salt. 

P f t  4 f s  currently f s  use, b u t  materials placed there are now 
restricted t o  radfoac t ively contaminated construct f on rubble, 
itSbeStOS, and graphfte. Mew groundwater mnitorfng wells have 
been installed down gradfent from P f t  4. 

L 

Cocrments: 
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Const wc tad: 

I n  use: 

Const IVC ted: 

Ohens ions : 

P t t  Operation: 

P i t  Contents: 

Coanents: 

P l t  5 - 

July 1968 - December. 1968 Cost: $220,o0o.00 

October 1968 - August 1983 

P i t  5 was constructed by c u t  and f l l l ,  using the excavated 
material t o  b u l l d  8 dike, extendlng the p i t  approximately 
10 feet above grade. The p i t  I t  llned w i t h  60 m i l  thick 
Royal-Seal EPDM Elastomeric kmbrana (Uniroyal). 

Yater percolation was encountered during excavatlon of the p i t .  
These porous seams were excavated and f i l led w i t h  clay prfor 
t o  fnstalllng the liner. 

b x f u u m  depth 30 feet; volume - 115,000 cubfc yards 

Wastes from the Refinery and Plant 8 were pumped f n  the fom 
of a t h i n  slurry to  the p i t  which served as a rettlfng 6asfn. 
The clarified effluent flowed by gravity to  the clcamell fm 
whlch i t  was discharged t o  the Great Miami Rfver. As o f  August, 
1983, solids i n  the waste streams were removed by fl l tratlon 
prior t o  be ing  pumped t o  P i t  5. Process effluent s t i l l  flows 
across the p i t ,  b u t  the p i t  is  no longer used for settlfng 
sol ids. 

P i t  5 contains the following radioactive waster: settled 
solids from neutralized raffinate, slag leach slurry, and sump 
s1urrier. Yater Treatment P l a n t  1im sludge was a l so  added 
t o  supplement the l i m e  used for r a f f ina t e  neutral lration. 
Current waste volume contafned in the p i t  is approximately 
102,500 blc yards (87,753 Ml) ,  contafning 50,261 kgU 
(0.831 zsyU). and 17,000 kg o f  thorium. 

The EPDH liner i n  P i t  5 has proven t o  be extremely durable  and 
resistant i n  regard to attack by chemicals or  sunllght. 
dccaslonal j o i n t  failures and tears have been observed and 
repaired . 

6 000007 



P i t  6 - 
Constructed : September 1978 - June 1979 Cost: $130,000.00 

In use: June 1979 - March 1985 

Construction: P l t  6 was constructed f n  the same fashion as P i t  5, with 8 
60 mil EPOM Hydroseal l iner from Amerlcan Hydrotech. During 
excava tlon water percol at1 on was encwn tered. 

Dl mensf ons : Haximan depth . 24 feet; volume - 14,000 cubic yards 

P l t  Operation: Contaminated solid wastes are dumped into P l t  6 and then 
bulldozed or clam-shelled into the center of the p i t .  Only 
non-coarse, non-pyrophorlc wastes have been placed I n  the 
p i t  to date, i n  order to bu i ld  a prokctfve layer over ,the 
membrane liner. Collected rainfall t s  pumped t o  P l t  5 for 
discharge vfa  the c1ernnll. 

P t t  Contents: P i t  6 has recelved the following radioactive wastes: 
slag,  scrap green salt ,  process residues, and f i l t e r  cake. 
C u r r e n t  waste volume contained i n  the pit is approximately 

c yards (6,601 UT), containing 427,857 kgU 

depleted 

Comnents: P i t  6 fs not currently I n  use as an active waste p i t .  No joint  
failures or tears have been observed except dumping pad, and 
these have been repaired as they occur. 
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ConStmctd:  . 1951 - 1952 

I n  use: 1952 - 1959 

Construction: The s i l o s  were constructed on-grade with f l o o r s  o f  4' concrete 

2' s lo t ted  pipe dra in ing t o  a co l lec t ion  tank. Below the 
gravel f s  a 2' layer  o f  asphal t ic  concrete underlain by 18' 
o f  compacted impervious clay. The w a l l s  a r t  18' t h i c k  pre- and 
post-stressed concrete w i t h  I 3/4' gunfte coat ing on the 
exter ior .  The domed roofs a r e  4' thfck reinforced concrete. 

over an 8' l a y e r  of gravel contafning I n  underdrafn system o f  l 

I 

Dime ns i ons : Diameter = 80 feet; height = 26-314 feet  t o  top of wa l l  + 
9-1/4 feet t o  top o f  dome. 

Volume 
wal l  (139,000 cubfc f e e t  to top of dome). 

Waste raf f fnate s l u r r i e s  e r e  pumped i n t o  the s f l o s  where the 
so l i ds  would set t le .  The c l a r i f i e d  l i q u i d  was then decanted to  
a treatment f a c i l i t y  through valves placed at 1 foot f n t e r v a l r  
along the 26 f oo t  height o f  the s i l o  w a l l .  As the depth of 
s o l i d s  reached t h e  l e v e l  of a va lve ,  I t  vas sea led  and t h e  
next higher valve used f o r  decanting. Se t t l i ng  and decanttng 
were contfnued i n  t h f s  way u n t i l  the s f los were f i l l e d  t o  approx- 
imately 4 feet below the top of the ver t i ca l  w a l l .  

* 1,000,000 gal lons or 125,000 cubic feet t o  .top o f  

Opera t f on: 

Con ten ts  : Si los 1 and 2 contain Refinery residues (K-65) t ha t  resu l ted  
from the processing o f  pltchblende ores from South Afr ica.  
The material was stored a t  the FMPC under contract  w i t h  the 
supplier of the ,ore (Afr fcan Hetals Corporation, now Afrfmet- 
Indussa), which retained ownership u n t i l  Ju ly  1983, when DOE 
agreed t o  assume ownership. The K-65 i s  a radioact ive s o l i d  
resfdue resu l t ing  from the ac id  digestion o f  pitchblende. It 
is insoluble i n  n i t r i c  acfd and consfsts mostly of s i l i ceous  
matter. The rad ioac t f v l t y  o f  the material is caused by the 
presence o f  radlua. K-65 a l s o  conta ins o t h e r  i n s o l u b l e  
ec ta l  1 f c compounds . 

4 3 y  Current w a s t e  volume contained i n  the K-65 s l l o s  is  

wtth 1652 grams o f  radfum - 226. 
cubic fee t  (8,800 )IT), containfng 11,200 kgU (0.71131 B 

CaaPlents: I n  1964 the w a l l s  of the s i l o s  were covered w i th  an earthen 
embankment t o  provfde long te rm protect ion and support, and 
t o  n fn fn i re  g a m  radiat fon l e v e l s  I n  the area o f  s i los.  I n  
1979 a l l  tank openings were sealed wfth gaskets, however, soube 
radon s t i l l  m igra tes  t o  t h e  outs ide.  Radon i s  measured a t  
seven boundary s tat ions and two o f f - s i t e  background locations. 
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Constructed: 

In use: 

Construct f on : 

Of wnslons: 

Operation : 

Contents: 

Cooments: 

1951 

1952 

632% 4 3  * - . 

3110s 3 1 4  (Cold k t a l  Oxide Silos1 

- 1952 

- 1959 

The silos were constructed on-grade w i t h  floors of 4' t h i c k  
refnforced concrete. The walls are 8' thick pre- and post- 
stressed concrete w i t h  314' gunlte  coatlng on the exterfor. The 
d m d  roofs  are 4' thfck refnforced concrete. 

Diameter = 80 feet; Height = 26=3/4 feet t o  top of wall, + 9-1/4 

Volume 

Waste rafflnate tlurrfes were dewatered f n  an evaporator and 
spray calclner t o  produce 8 dry, powder-llkc waste form. Thls 
calcfned waste was pneumatically conveyed t o  the sllo; Excess 
conveying a i r  was flltered through a bag house dust collector. 

feet t o  top of dome 
= 139,000 cublc feet t o  top o f  d o #  

S i lo  3 contafns the calcfned resfdues from FWC reffnery 
processfng of ore concentrates, and contafn only the trace of 
radium not removed f n  the concentrate process. The resfdues 
contain oxfdes of the metals whfch  were present as fnpurftfes 
In  the ore Concentrate. S i l o  4 has never been used and remafns 
empty 
Current waste volume contained f n  Sflo 3 
(3,500 m), containfng 18,000 kgU (0.721 h). 
The cold metal oxfder stored I n  S i lo  3 are not a s lgn l f l can t  
source of radon or g a m  radiation. 

139,000 cubfc feet  



.- . . _ _  . . - . - . . . . . . . -  

e 

61 os sa ry 

C l l c f n t d  - Waste form achieved by heating t o  a h f g h  temperature i n  
order to  dry and oxidfre tht mter f r l .  

Curfa I a n t f  of an rrdfoa tfvc nuc fde i n  w f c h  3.7 1O1O &!!egrat!ons ocgur per Second lor examp 1 curve of 
radium = 1 gram. A pfocurle (pCi) = 1 x lO''&rfe. 

um (Ethylene Propylene Dfene Cbnomer) Sytthetfc elastorrerlc 
liner materfrl. I t  f r  chemfcally resfstant t o  most 8cldsB 
bases, and sal ts  f n  solutfon, and a lso provides excellent 
resistance t o  ozone, heat ,  rnd temperature. 

nr - Metric ton; equals 2205 pounds. 

Raff inate = The aqueous waste stream le f t  behlnd af te r  organic solvent 
e x t r a c t f o n  o f  uranium from n i t r l c  actd dfgct ted feed 
slurries. The rafffnate, containfng nf t r ic  acid and non- 
extractable fmpuritfes, ft neutralized t o  precfpftate solfds 
and then fi l tered to  produce a raffinate waste f i l t e r  cake. 

Scrap Graphite = Graphfte pieces resulting from breakage of the graphite 
cruclbles used to  contain uran.1um during meltfng and castfng 
ope rat f ons 

Slag = Magnesium Flourfde (HgFz)  which  fs fonned as a by-product 
dur fng  the reduction o f  uranfum tetraflouride (UF,) by 
themfte reactfon w i t h  magnesium metal chips. 

OOOGll 
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WASTE QUANTIIT COromrrS 

Uctlred, c a m  

Retired, covet 

Retired, cove1 

Full in FI45 

ho,OOo yd8 

13,000 yd’ 

227,000 yd’ 

50,000 yd’ 

. 
Xixed molidr, dr) 
nixed eolido, d q  

nixed 81Udge8, wet 

Slags, abrasives, 

Hixed rludgcr, vet 
Slags, misc. materiels, 

High radium tailings, 

High radium tailings, 

Lou radium metal oxides, 

PCt818, d v  

wet and d r y  

v e t  

wet 

dry 

102,500 yd’ 
9,000 yd’ 

l* 3,611 yd’ Full 

Full 3 ,61 i  yd’ 

3* 
. ’  
* 

5,148 ft3 Full 

6 

: I* 
Empty,, never t . 

Curbed pad, 4: 
full ‘ 

! .. 
Diked, staialt ‘ 
steel tanks 

Covered, curbr 
Pad a 

--- 
18,000 d r u m  Wet f i l t e r  cakes, mise. 

dry wastes 

! Solvent Bulk* 
-age Tanks 

Spent 1,l.l-trichloroethane 13,000 gallons 

40 drums 

1,481 drums 

dous Waste* 
: Storage Pad 

Solvent Still Bottoms, 
PCB ’ s 

Oil* 
age Pad 

Cutting and cooling o i l s  
from machining uranium 

Controlled, cc 
Pad 

Hetal Pile* Contaminated l r p n  and steel 
scrap 

8,000 tons 

1,350 tons 

11,500 yd’ 

Curbed pad 

r Scrap Pile* . i  Curbed pad Contaminated copper motor 
wind ings 

I 

Full-Permit’ re 
. quested for 

expansion 
I 

try Landfill Cafeteria waste, mlsc. 
trash 

10,000 yd’ ;ludge Ponds Spent lime from Water 
Treatment Plant 

In-ground uali. 
ponds 

bd Fly Ash Pile 

! Ply.Ash Pile 

50,000 yd’ 

33,000 yd’ 

Boiler Plant coal fly ash Retired, cuver 

Boiler Plant coal fly ash Act i v e  

s are lov-level radioactive wastes or-are  contaminated with radioactive materials. 

. c  




