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The Feed Materials Productlon Center (FMPC) is proposing to collect and 
analyze samples of the contents of the two K-65 Silos (Sflo 1 and Z), and 
the Metal Oxide Silo (Silo 3). 
raffinate slurries (K-65 residue) and waste calcined raffinate powder 
(metal oxide) between 1952 and 1958. 
The project involves collecting four continuous, full -depth core samples 
from each silo. A mock run will be conducted on an empty silo (Silo 4) to 
test the procedures and to train field personnel in the specialized 
sampling techniques to be used. The samples will be collected using a 
crane-suspended vi bratory corer. A "bagout" technique wi 1 1  be used to 

- 1  samples for transport and to reduce radon release during sampling. 
- . ~ U Q U S  cores wi 1 1  be vi sua1 ly characterized and radiologically 
;elected portions will be sectioned for laboratory analysis. 

These silos received primarlly waste 

The remainder wi 1 1  be appropri ately stored. 
PitWEfX JUUSRFICATION 

This proposed sampling action was developed to respond to Item 8 of the 
CERCLA section of the Federal Facilities Compliance Agreement. As part of 
this agreement, a long-term plan for the radium-bearing wastes is to be 
developed, approved, and implemented as part o f  the sitewide RI/FS being 
conducted at the FMPC. In order to develop a long-term plan for treatment, 
storage, and disposal of these wastes, a thorough characterization of the 
silo contents is required. 
ing operation of the silos, these samples have not adequately characterized 
the residue material and chemical changes which may have occurred over 
time. Additional sampling is required for adequate analysis of silo con- 
tents. The cumulative impacts of this project have been assessed, and it 
has been determined that this action does not have net adverse environ- 
mental impacts. Other options have not been precluded by this action. 

Although samples of wastes were collected dur- 

L 



1.0 PURPOSE AND NEED FOR ACTIM 

Yestinghouse Materials Company of Ohio (WO) is  the prfae contractor for the 
United States Department of Ener (DOE) a t  the Feed Naterirls Production 

analyze the contents of the two K-65 si los  (Silos 1 & 2), and the metal oxide 
s i lo  (S i lo  3 ) .  The results will be used t o  characterize the si lo contents i n  
order t o  develop a long-term p lan  for treatment, storage, or disposal of 
radium-bearing wastes as required i n  Item 8 of the Comprehensive Environmental 
Response, Compensation, and Liabili t y  Act (CERCU) section of the Federal 
Facill t ies  Compliance Agreement (FFCA) between the U.S. Department of Energy 
(WE) and the U.S. Environmental Protection Agency (EPA). 

Silos 1 and 2 are reinforced concrete si los constructed i n  1951 and 1952, 
respectively. The silos are used for the storage of radium-bearing residues 
formed as by-products from uranium processing. The d m d  s i los  are 24.4 R i n  
diameter, 8.2 rn t a l l ,  and f i l l ed  t o  depths of 6.1 (Silo 1) and 6.7 R (Silo 2). 
The silos contain a combined estimated volume o f  6,000 9f residue material, 

The K-65 silos received waste primarily between 1952 and 1958, from three 
sources: National Lead of Ohio  (NLO) slurry from the FHPC; 25,000 d m  from 
the Mallinckrodt P l a n t  i n  S t .  Louis, Missouri; and 6,000 drums from the lake 
Ontario Ordinance Yorks i n  Lewiston, New York. The 6,000 drums from New York 
uere originally generated a t  the Hallinckrodt P lan t  md la ter  shipped to  New 
York. The silos also received a small quant i ty  of soil excavated from the 
drum handling area adjacent t o  S i l o  3. 

Center (FHPC), located near Ferna Y d ,  Ohio. mC0 i s  proposing t o  sblAple and 

$ t h  a void space above the waste of approximately 2,500 R . 

The NLO slurry was reported t o  contain 343 rg/retric ton radium; the 
bll inckrodt drms, 551 mg/metric ton; and the New York drms, 688 ag/metric 
ton. Based on these values, i t  has been estimated that the silos contain 4.6 
kg radium. Other NLO estimates were between 1.6 and 1.7 kg radium. However, 
based on the NLO concentration of 343 mg/metric ton, the silos are estimated 
t o  contain a t  least 3 kg of radium. The silos are also timated to  contain 
11,200 kg o f  uranium, and have a radium level of 6.1 x 10 lY Bq. 

As early as 1956, external deterioration was observed on Silos 1 and 2. large 
exterior areas o f  concrete spa11 inq  occurred, exposing reinforcing wlres which 
corroded and cracked. I n  1964, an a s p h a l t i c  sealant was appl ied t o  the 
external walls, and an earthen embankment 'was constructed around the si los t o  
counterbalance the internal load and to  reduce direct radiation from the 
wastes i n  the vicinity of the silos. A structural evaluation (Cmrgo, 1985) 
of the K-65 silos concluded that the base slabs and walls are structurally 
stable under existlng s t a t i c  loads, and have a l i f e  expectancy o f  3 t o  10 
years .  The centerrnost 6 . 1  I diameter portion of the .- dome, however, was 

than the existing &temined t o  be structurally unsound for any load g 
t *  002  I 
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static dead load, and there is no assigned life expectancy. Results of recent 
video monitoring of the internal surfaces of the K-65  Silo shows no 
deterioration of the dome areas, however additional loading on the dome may 
1 ead to part i a1 dome col 1 apse. 
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The silos materials continuously generate radon gas, which accumulates under 
the silo dome where decay or escape to the environment occurs. The silos 
exchange gas with the surrounding atmosphere by diffusion through the concrete 
walls and roof and existing cracks in the concrete. 

Several interim stabilization projects have been implemented at the K-65 
silos. The center dome portion has been covered with a 9.1 m diameter 
structural steel frame covered with a plywood cap to provide secondary 
containment in the event of collapse of this section. The exterior dome 
surfaces have been coated with rigid foam to provide weather protection and 
insulation. A radon treatment system has been installed to reduce radon gas 
levels in the dome during future remediation activities. 

Silos 3 and 4 were constructed in mid-1952 to the same specifications as silos 
1 and 2, and were designed to receive dry materials only. The waste rafinate 

-ies from refinery operations were dewatered in an evaporator and spray 
c ~ ~ c ~ , , ; A  to produce a dry waste form. The wast was blown under pressure into 
S i ? o  3. Silo 3 contains approximately 3,900 m of ca ined residues. Silo 3 

unknown quantity o f  thorium-230. 
i s  estimated to contain 18,000 kg of uranium, 5.5 $ 1 1 5  x 10 Bq o f  radium, and an 

Silo 4 is empty. 

2.0 DESCRIPTION OF PROPOSED ACTION 

This proposed action consists of four stages: preliminary preparation, 
sampling, sample screening, and sample analysis. 

Preliminarv PreDaration. The Examination Trailer will be equipped with a high 
efficiency particulate air filtration system to control and collect 
rodionucl ide releases during the examination and sectioning of the cores. 
Samples will be collected through existing 20-inch manholes on the silos, 
which -will be marked with permanent metal identification tags. The sampling 
device will be suspended from a crane. The crane will be delivered to a set- 
up area for preparation and inspection prior to operation. 

Samlinq. Twelve (12) continuous core samples will be collected from Silos 1, 
2, and 3 (4 cores per silo). One additional core will be collected from Silo 
1 and used for bench scale treatment studies. A mock run will be conducted at 
Si lo  4 to refine specialized sampling techniques. 

The samples will be collected using a vibratory sampler consisting of an outer 
steel pipe with a cutting unit, an inner Lexan (plastic) liner,-and a drive 
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unit. 
Each crane position will be able to sample multiple silo ranholes. 

The crane will be positioned at 5 locations to collect the samples. 

The flange covering each s i lo  manhole will be removed after the radon level 
within the silo has been substantially lowered by use of the existing radon 
treatment system. The vibratory sampler will be positioned over the manhole, 
and turned on. It will slowly penetrate through the residues, in the process 
collecting a continuous vertkal core sample of the silo contents. When the 
silo base is reached, the sampling will be discontinued, and the crane will 
carefully raise the vibratory sampler and the sample froa the silo, while it 
i s  bagged in plastic to minimize spread of contamination. 

The bagged core will be separated from the silo and lowered by the crane to a 
truck to transport the core to the laydown Area. The flange will then be 
rep1 aced. 

SamDle Screening. In the Examination Trailer, the cores will be debagged. 
The exterior of the steel pipe will be decontaminated by a wipe down procedure 
using deionized water. The lower cutting unit of the vibratory sampler will 
be removed, and the Lexan pipe plugged to contain the sample. The outer steel 
pipe will then be removed, and the Lexan pipe containing the sample will be 
,,:?ntaminated in a similar fashion. 

The decontaminated core sample will be subject to visual characterlzation, 
video recording, and radiological scanning. The core will then be sectioned 
into samples for analysis or archiving. Sectioning will occur in a hood under 
negative pressure. A HEPA system will be operated to control and collect 
radionuclide releases during the examination and sectioning operatlons. 

SamDle Analvsis. Selected samples from the cores will be sent to a licensed 
laboratory to determine engineering properties, to quantify inorganic and 
organic constituents, and to perform an isotopic analysis o f  the waste. 

This project will be conducted in conformance with DOE, OSHA, and fHPC 
regulations governing health and safety. The need for permits has been 
assessed and it has been determined by FMPC personnel & US EPA that no permits 
are required for this project. 

._ 

3.0 ALTERNATIVES CONSIDE REP 

3.1 Bo Actioa 

Under the No Action alternative, the successful development o f  a long-term 
plan for final treatment, storage, or disposal of the wastes as specified in 
the FFCA (Itea 8 of the CERCLA section) would be significantly lapacted 
because of inadequate characterfzatlon of the wastes. The silos would 
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continue to be a cause for public concern. The F W C  would continue to be 
within all applicable DOE and EPA guidelines and regulatlons, however, unless 
structural failure OCCUrs. 

3.2 bqer SamDl 1 nq 

Under this alternative, the K-65 silo contents would be sampled with a split 
spoon or shelby tube using an augering technique. Due to the torque involved, 
the auger drive unit would need to be supported on the silo dome, resulting in 
a risk of dome fallure because of the additional structural load. This 
sampl ing methodology would allow collection of either continuous waste cores 
in discrete increments, or intermittent samples, resulting in increased sample 
handling time, greater potential for radiation exposure, and a greater 
~ s s i b i l i t y  o f  disturbance of the waste layers during collection of the sample 

-warison with the preferred a1 ternative. 

3.3 ProDosed Action 

The proposed action, vibratory sampling, is preferred because it provides a 
continuous core sample of the waste with m i n i m  disruptlon o f  the waste 
layers. Vibration driven sampling will also result in a ainimum of field 
handling time, and reduced radiation exposures consistent with the As low As 
Reasonably Achievable (ALARA) principles. The use of a crane for suspending 
the sampling apparatus eliminates the need for equipment placement on the silo 
domes. 

4 .0  -WTENTIAL ENVIRONMENTAL IMPACTS OF THE PROPOSED ACTIW 

Negligible impacts will occur to the existing environment and to the 7 - 10 
emo?oyees assigned to field or analytical tasks relating to this samplinq 
task. 

The overall project impact is beneficial, resulting in characterization data 
of the residue in the silos to be used for long-tern planning for treatment, 
storage, or disposal of the residue material. Adverse effects that must be 
considered include the potential for further structural distress or failure of 
the silo, caused by the sampling operation, the potential release o f  radon gas 
to the atmosphere, and the potential release of the residue material to the 
environment resulting from spills. Operation of constructfon vehlcles, and 
blowers will generate above-background noise levels for the short project 
duration. Minor amounts o f  vehicle exhaust emissions will also occur. 

Structural distress to the silos will be reduced by suspending the vibratory 
sampler from a crane rather than supporting it on the stlo d o e .  The helght 
from the manhole opening to the silo base will be detemined 
run on Silo 4, and will be marked on the vibratory corer. 
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A potential exists for release of the sampled resldue material to the 
e ~ , i r ~ m e n t  resulting from spills. This risk will be reduced to an acceptable 
level by utilizing skilled, trained personnel; conducting a mock run to refine 
.,.dal ited sampling techniques; uti1 iring specially equipped core transport 
vehicles; and developing standard operating procedures to control sampling 
operat ions. 

The field operations phase of this project is expected to last three weeks. 
Approximately 1,300 aanhours o f  effort are anticipated in the field and 
analytical tasks. No impact to produciton will occur. 

Construction required for this project includes teqorary roadways for the 
crane, breached areas in the security fence, and positioning of one temporary 
f i e l d  trailer. These construction activities are antfcipated to produce only 
a small quantity of co struction rubble, mostly soil, PVC piping, and support 

project completion; therefore, no construction rubble is generated from this 
activity. Updated information reguarding actual levels o f  scrap generation 
ui 1 1  be presented in the bi -monthly report (UHC0:SR: ( I A )  :88-0188) upon 
completion of the project. 

lumber (less than 2 ft 9 ). The temporary roadways will be left in place upon 

The laydown area for core samples shall be surveyed for contamination and 
decontaminated to controllable levels durlng the sampl ing project. 
Decontamination shall be accmplished at the recomendation of the on-site 
health physics technician. 

Contamination control of sarnpl ing equipment, l a y d m  area, personnel anti- 
contamination clothing respirator canistersg towels, and plastic sleeving are 
anticipated to produce approximately 25 rn of corpactable low level solid 
waste. 

No short-term health and safety benefits or emissions reductions are 
antlcipated from this sampling effort. However, this project t s  belng 
conducted to support development of a long-tern pla for treatment, storage, 
or disposal of the silo contents which will significantly reduce radon 

09 6 
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Characterization of the contents of the silos is required to develop a long- 
term plan for treatment, storage, or disposal, as speclfied in the FFCA. 
M v e r s e  impacts from this proposed action are negtlgible. It is concluded 
that future actlons based on data collected froa the proposed action will 
provide a significant beneficial impact. 
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2.0 y11)  pr ram rctlvltl8~ Involve dlschaFges to any one of tho folloyi 
systems 7 urlng the construction of the proposd project? 

Low ltve1 waste disposal (deSCrlb8) 
- -. 

Process waste stream 

Sanl tary waste strern 

ftorm sewer 

Y 

Y 

Y 

Y 

U 

U 

0 

U 

3.0 Y111 any of the following be encount red, handlecl, stored, used, c 
disposed of during operation of, 
changes? 

or following the proposed 

Radloactlve materials (identtfy) 
Uranium238, RadiumZ26, Radon222, 

Y J:?lt.mjous materials (identlfy) 

Toxlc materials (Identify) 
See Attachments 1 8 2 

0 
Xixed hazardous and -radtoactive materlals (identify) 
See Attachments 1 L 2 

Y 

- Y  RE' s (ident I fy source) 

N 

0 
n 

N 

0 
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Asbestos (Identlfy source) 

Organic chemicals ( Iden t i fy )  

Heavy metals (identify) 
See Attachments 1 & 2 

YOU 

will program activit ies involve dtscharges t o  any one o f  the following 
systems during operatlon of, or following the proposed progtm changes? 

Low level waste disposal (describe) r n N  U W 
' .at  i -con tami na t i on c 1 o t h l  ng , res pera tory f i 1 ters , 

21s. plast ic  sleeving, plastic sheets. (Solld 

Process waste streaa 
-4- level waste. ) 

Y 

Sanitary waste stream Y 

sewer Y 

@ u  

o u  
@ u  

Are uncontrolled eairsionr, discharger, or spills possible during: 

WIth the small amount of construction r u i  
thls task, minimal amounts are ex 

The construction phase of thls project? U 

U 
tedV.ST)?' 

The operational phase, upon c o q  F etion o f  the project? 

Emissions a t  the current rate shall be expected froe 
the silos. 



6.0 MI11 tho projoct Involve any of tho following: 

Need for aboveground storage during constructlon? 
7 @ u  

Need for. underground stotig8 during constructlon? Y @ u  
Need for aboveground storage durtng operations? 

Need for underground storage during operations? Y @ u  

U 
7 . 0  Is the project  k i t e d  I n  d o r e  prOXimfty to a natural 

stream o r  within the ftoodplrln of a natural strru? 

8.0 Are controlled emissions or discharges planned during: 

The construction phase of this project? Y @ u  

The operatlonal phase, upon completion of this project Y U ON 
hiss ions  shall continue a t  the current level after this 
task  i s  completed. 

.. . 
. .  
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ATTACH)LENT 1 

potential Elemental Charactorization of tha 
FMPC It-65 Wa8t.a' 
September 1970 

Weight 
Constituent Percentaus fmetrfc t o w  

(Metal 8 )  

A g  
A 1  

A s  
Au 
B 
Ba 
Be 
Bi 
Ca 

Cd 
c1 
CO 

e 

Mo 
Na 
Ni 
Pb 

m4 
Sb 

<o . 002 

0.a75 

<O. 03 
<O 005 

0.015 

0.07 

N o b  
ND 

3.89 

ND 
No data 

0.175 

0.012 

0.05 
No data 

1.2 

ND 
0.089 

1.25 

0.02 

0.02 

0.7 

0.225 

5 .1  

ND 
ND 

0 .  176 
77 

<2 64 

0 . 4 4  

1.32 

6.16 
I O  

342 
-0 

0- 

15.4 
1.06 

4.4 -- 
105.6 

-0 

7.a3 

110 

1.76 

1.76 

61.6 

19.8 

448.8 
-0 

-0 

A- 1 



ATTAOP(ENT 1 (Contot¶.) 

potential tlemontrl Charactoritation of tho 
FXPC X-6S W a s t d  

f 
Yb 

No data 
40.76 

0 008 

No data 

0.021 

0.02 

0.0'7 

ND 

0.003 

ND 
ND 

0.004 

<OoOOIS 
ND 

0.0040 

ND 
<o. oooa 

0.004 

O.OOO6 

0- 

3587 

0.26 
-0 

"Percentage and weight are based on sample analysis and do not 
account for t o t a l  reported amount (8800 )IT) of lC-65 residues. 

b N D  = not detected. 

R F S A R  for K-65 storage s i l o s  radon mitigation and dome 
reinforcement project.  

A-2 
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<o. O f  

90 67 

As <o.ooa 
A 1  2.00 

A s  b 
A u  

B 
Ba 
Be 
SI 

Ca 

Cd 
Cl 
co 
cr 
cu 
P 

<Om 004 

0.02 

0.02 

b 
b 
4.10 

g0.20 

6.70 

0.25 

0.05 
0.23 

11.63 

6.40 

b 
b 
8.50 

0.49 

0.06 

3.80 

0.65 

0.2s 

19.40 

‘<0.015 

<O. 1 4  

0.70 

0 .70  
b 
b 

1 4 4  . 48 

8.01 

1.76 

8 . 0 1  

223.52 

b 
b 

229 52 

17.27 

2 . 1 1  
133 90 

22.90 

8 .01  

603 62 

<o. 33 

A-3 



Potant ial 
FHPC 

ATTACIIWENT 1 (Cont'd.) 

S a  

si02 

s04 

Sn 

Ti 
V 

2n 
2r 

i a r t h s )  

w 
Er 
Eu 
Gd 
€io 
Lu 
-m 

'mi 
Y 
Y b  

. -  

1 3  10 
0.04 

19 64 
0.06 
0.10 
q2.11 
0.03 

461.63 b 

1.41 
692.08 
2.11 
3.52 

1.06. 

<o. 11 

q0.21 
KO. 11 

a.21 

<O 07 
b 

0.28 
0014 

a N ~  analyses of Silo 3 Metal Oxides. 

%to data. 
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D. A .  Palmer/6529 

May 25, 1989- . .  

WMCO:SWE:89-039 

Subled: K-65 SAMPLING PROJECT CHANGES - IMPACT ON NEPA DOCUMENT #118 

I n  the subject NEPA mcument, i t  i s  sbated t h a t  twelve c o n t  ,nuous core 
samples will be collected from Silos 1 ,  2 ,  and 3 ( 4  cores per s i l o )  and 
t n a t  one additional core will be col lected from Si lo  1 and used for 
bench-scale tes t ing .  

However, due t o  recent project scope changes, i n  the sampling of Si lo  3 ,  
o n l y  three samples were actual ly  extracted because one o f  the  manways 
- ~ v e d  s t ruc tu ra l ly  inaccessible.  Also, a decision has been made t o  

*? the number o f  samples t o  be taken from the K-65 Silos 1 and 2 
d n t  per s i l o .  This would allow four to t a l  cores per s i l o  t o  be 

Adcd for  bench-scale s tabi l izat ion s tudies .  

No additional adverse environmental impact will r e s u l t  from the 
collection of these additional samples nor will th i s  effect  the choice 
of reasonable a l ternat ives  stated in NEPA Document #118. 

If you require additional information, please contact me. 

IJ. A. Palmer 

DAP/ ksv 

c:  S.  W .  Heisler, J r .  
P .  R .  Kraus 
G .  3 .  Krieger 
R .  A .  Vogel 




