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Background:

SKW Alloys of Niagara Falls NY produces additives for steel,
principally silicon and ferro-gilicon. On April 26, 1994 a load
of additives was rejected by a steel company in Indiana because
the radiation alarms were set off. On April 28, 1994 a second

lcad was rejected from a plant in Kentucky. These two shipments
were returned to SKW. '

Mr. Robert Kelly of the Department of Labor inspected the
SEKW facility and found that the slag from the first rejected load
showed elevated radiation levels (a maximum of .3 mR/hr was
measured). Mr. Kelly surveyed the facility and had SKW sequester

:ny ilag or other material which showed elevated radiation
evels.

SKW suspected the problem was that prior to making the
additive for these loads the facility had used Cerium Oxide in
preparing a different additive (CFs-10). Cerium Oxide, as
received by SKW, contains .25% ThO, as a trace contaminate. All

of the contaminated slag identified by Mr. Kelly was made either
during or after the Cerium Oxide runs.

Objective:
The ingpection had the follovwing objectives:
1. Determine the extent to which the facility was contaminated.

2. Take samples of contaminated material to determine what the
type and cencentration of the contaminant was.

3. Determine if any off-site contamination had occurred.

Instrumentation:
1. Bicron prem meter

2. NaI 2x2 with the Ludlum 2221 Count Rate Meter (no window
set). ’ ,

Inspectors:

Mr. wWilliam C. Tetley, P.E., Envirommental Radiation
Specialist I
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Description of Activities:
aApril 29, 1994

I arrived at SKW at about 10:00 a.m. on May 16, 1994. I met
with Mr. Rasendu G. Trivedi (Russ), Director of Quality and
Metallurgy, and Mr. Kenneth E. Kasprazk, Safety Manager. Mr.
Trivedi provided me with the information given above in the
Background section.

Mr. Trivedi provided me with information (attached) from
Molycorp, Inc. which provides SKW with Cerium Oxide. This
information gives the Thorium Oxide concentrations in the most
recent shipments of Cerium Oxide received by SKW. The Thorium

‘Oxide concentration averages .25%.

Mr. Trivedi escorted me on an inspection of the facility. '
Specific areas inspected are as follows (samples are summarized
on Table 1):

-~ The returned loads were surveyed. The additive is in the
form of chunks of metal about 2~3 inches in diameter. Mixed
in with the metal are a small number (<1%) of pieces of slag
about the same gize. Three samples were taken, one of slag
from Indiana, one of slag from Kentucky and a piece of metal
from Indiana. The slag showed elevated radiation levels. I
was not able to measure elevated readings from the metal
from the Kentucky load.

- A load of slag made in the latest SKW run (not CFS-10) was
surveyed, no elevated readings were found. A sample of this
slag was taken.

= The slag pile in Bin 7 from Furnace 11 was surveyed. The
radiation levels measured in this room were the highest
found (170-190 grem/hr). A& sample of this slag was taken.

- A slag pile from previous runs was surveyed. No elevated
readings were measured. A sample of this slag was taken.

= Dust from the Bag-house was surveyed. Readings of 100-120
prem/hr were measured. A sample of the dust was taken.

- A container of Ceriun Oxide was surveyed. Elevated readings
were measured. A sample of Cerium Oxide was taken.

- The bottom of the West Mix Conveyer:-was surveyed. The dust
at the bottom contained Cerium Oxide. Elevated readings
were measured.

= Four off-site soil samples were taken from just outsxde the
plant boundary (one in each direction).




- SKW vas surveying each shipment of metal with a hand heid
meter prior to shipment. I assisted Mr: Kasprazk in

surveying a shipment. The shipment contained a small number

of pieces of slag which were found to give elevated
readings. SKW decided to hold that shipment.

May 16, 1994

I returned to SKW at 10:00 a.m., I discussed with Mr.
Trivedi the analysis of the samples taken previously and the
conclusions drawn from them. I then took three additional
samples. :

Analysis of Samples:

The attached Table 1 gives the location of the samples
taken. The results of the analysis of the samples is given in
Table 2. The results are summarized as follows:

= The off-gite samples contained only background levels of
radioactive materials.

= The sample of Cerium Oxide contained about 100 pCi/g of
thorium progeny. This is consistent with SKW’s statement
that Cerium Oxide contains about .25% Thorium. This
concentration of thorium in Cerium Oxide is covered by an
exemption to the NYS Department of Labor’s Codes.

Vo
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= Measurements made of the slag from the process contained
concentrations of Ra-228, as inferred from Ac-228
activities, significantly (as much as 10 times) greater than
that found in Cerium Oxide. The same slag contained far
lower concentrations of Ra-224 (as inferred from the Bi-212
and Pb-212 activities) than Ra-228. Ra-228 is in the
Thorium decay chain (see Figure 1). This indicates that the
thorium decay chain is not in equilibrium.

= The activity of the Ra=-226 (directly theasured and inferred
from Bi=214 and Pb-214) in the slag was significantly
greater than in the. cerium oxide. The increase was the same
as sezn in Ra-228.

= Samples of the product contained far lower activities of Ra=~
228 2rd Ra=-226 than in the cerium oxide. Clearly the Radium
is ccncentrating in-the glag.

~ Other on-site samples contained at most small amounts of Ra-
226 and Ra=228. This indicates that most of the radium was
collected in the slag, and the rest was diluted in other
wastn.




- No isotopes other than potassium (K=-40), thorium and its
Progeny and uranium and its progeny were found in any of the
samples. ‘ . :

'~ The difference in concentrations of Ra-224 and Ra-228 in the
slag was examined. The ratio of Ra-224 to Ra-228 decreased with
time in these samples. This effect is shown in Figure 2. This
can be explained by assuming the thorium and the radium (from the °
thorium decay chain) in the cerium oxide are chemically separated
during processing. The Ra-224 has a short half-life (3.6 days).
Since the Th-228 which feeds it has been removed from the cycle
the Ra-224 decreases with time. The Ra=-228 has a much longer
‘half-life (6.7 years) and thus the concentration remained
essentially constant during the analysis time period.

Conclusions:

The material that caused the radiation alarms to be set
off was thorium and its progeny. This material is from Cerium
Oxide used in the manufacture of steel additives. Cerium Oxide
is covered by an exemption in the NYS DOL codes (the NYS DOL
concurs that this material is exempt). No evidence of off-site
contamination was found. Based on the above the Bureau has no
regulatory authority over SKW.

/Z—




i Sample Location of Sample S
jBumber — e ——— S I

- Indiana Sample of material taken from the load in | -
Indiana, anal zed by the rece:.ver. I _ j

i SR042701 - | So1id piece of metal and slag from main pile in
| - parking lot west of the bag-house (rejected
from Indiana).

[ —— [P ety

i SK042702 c:hips of metal from nai.n pile in parking lot
| west of the bag-house (rej ected from Indiana).

| sroa2903
| SK042904

\—

SK042905 SIag pi.le in Bin 7, Fumace 11. slag £rom CFS~ /
| 10 runs. ’

o SK042906 51ag £mm prior to css-:.o runs. _J

Py e

3 SK042907 Dust from the Bag-house. 1

f— Off-site Soil Samples
’»

SK042908 Route 31, SOut.h of lant

- sxoa.zsos Massausetts Ave. and de Park, I-:ast of plant l

;._. ——— Py

SK04290 _ Haple Ave. v North East of plant

| P e et = - . e e - PR . ———

[ sxossz Metal from material retumed from Indxana

srosicor | cor-tomatersar. _(allpy] |
[eronier mpmme e ]




Table 2

Sample Ra=-228 Ra=224 Ra=226
Indiana 1039.0 375.5 137.0
SK042701 22.6 10.2 2.5
SR042702 » 12.3 8.2 1.4
SR042901 310.0 28.9 37.7

-$SK042902 1.3 1.7
SK042903 592.0 59.1 63.3
SK042904 <L afln M 4.5 1.6 4.5
SK042905 /?ﬁﬁﬁqﬁétj 104.0 11.5 13.7
SK042906 2.4 1.8 4.7
SK042907 4.6 0.7 0.7
SK042908 0.6 0.6 0.8
SK042909 0.9 0.4
5K042910 1.0 1.4
SK042911 ) 0.3 0.4 0.8
SK042912( CVuuf D 113.0 110.4 10.8
SK051601 , 9.0 7.2 1.1
SKO51602( @i vy V5 21.1 37.7 1.1
SK051603 © 3,1 0.2

Activities in pci/g.




Figure 1
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SKW METALS & ALLOYS, INC.
104960s & Prart Loogtions)

| “gxwW CANADA - Office
$t. Lourentt, Quabeac MAM 2M4

SXW CAMNADA INC. - Pl
Becancowr, Quebes JOX 1BO

SKW METALS & ALLOYS, INC.
Calvert Chty, Kamtucky 42029

SKW METALS & ALLOYS, INC.
Mlegars Falls, N. Y. 14306

TECPRO, CORP, - Office
Atlermta, Georgia 30360

ESM I, INC. - Pl
Kingebury, indians 46345

ESM B, NC. « Plant
Mars, Perrayiverda 10048

ESM B, INC. « Plamt
Saxenburg, Penneyivania 10056

AFFIVAL, INC. « Plant
Oskkmont, Fenneytvania 16928

$W Wershouss Loostions
| Birminghan AL 28228
Butfelo NY 18227
Chattencoga TN 37409
Chlcago IL

Chicago Heights L. 0311

Deyton OH 45408

Osomwr Of 02520

Fort Worth TX 76111
Galena Park TX 77647
Greermboro NC 27409
Maple Hispits OM 64137
Muskegon M) 43443
Parkesburg PA 18365
Pirtsburgh PA

Portiand OR 97203
Southgete CA 50260

Yulas OK 74110
Werst Alls W1 83214

rporate »' eduarters
SKW METALS & AU.OYS INC

hof AN ,;/ 7
o Vess A
» ;;zf'f: FLE

3801 nghlandAvenue
Niagara Falls New York 14305

*1716) 285-1252 - (800) 833-290
FAX (716) 278-8897
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Metals & Alloys
Product Catalog

Member VIAG Group

AFFILIATED COMPANTES
SKW TROSTBERG

SKW METALS & ALLOYS
SKW CANADA

SKW EAST ASIA

ESM Il, INC.

FLG METALLURGIE
ANGLO BLACKWELLS

AFFIVAL INC.

TECPRO CORPORATION
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. : % &i % Al % Ca " OTHER
| §0% FeS$! -+ Reg. Grada 4751 1.25 max. 0.30 max. ’ —
| G0% FeSl-Low Al . 4751 0.60 max. . 0.20 max. ' ——
50% FaS1 - High Purity 47151 0.10 max. Q.10 max. . 0.03 max. T1
| 75% FeSi « Rug. Grade 7439 1.60 max. 0.50 max. ——
| 75% FeSl.Low € ! 74-79 — e 0.02 max. €
{ 76% FeoSl-Low Al ) 7479 0.60 max. 0.20 max. C emm——
76% FoSl - High Purity 74-79 0.10 max. 0.10 max. . 0.030 mox. T
APPLICATION: Forrosilicon ls used primarily s a daoxidizar. K readily combines with the oxygen in the molten metal. Somatimes used as &

dnntsﬂer boeaun of s ofﬂnny for undesirable oom Uud S8 B BOUrCY of nﬂeon m cast iron,

Noduloy %3 —

| Noduloy 6565 4348 0813 . —_— 1.2 mex.
Noduloy 9 8.5-10 4348 1.0-15 — -— 1.2 mex.

| NoduoyBLE 6565 4348 0.51.3 0304 —_— 1.2 max.

| Noduloy SC 6565 4328 0.81.3 0.50.75 — 1.2 max,
Nodutoy 5C1 5565 4348 0.8-1.3 0912 —_— 1.2 mex.

| Nodutoy 3R 354.2 4348 0.81.3 (0.91.2) 1.5-2.0 12 max.
Noduloy SR-1 6565 2348 0813 03045 \| 10.5-0.85] 1.2 max.
Noduloy SR2 - 5565 4348 0.6-1.3 0.450.6 10.75-1.15) 1.2 max.

| Noduloy 6R-3 5565 4348 0.8-1.3 08610 (1.45-2.0] 1.2 max.

| Noduloy SR-24 6.0-7.0 4348 1.7:2.3 0.76.1.15) . 12mex.

| Noduloy SR 10.6-1.0) -

f Noduloy 3R

High ealcium, high magnesium alioys are availsble to
minimize alloy addition; also, low aluminum and low
calcium alloys aro avsilnble for prassure pouring

d possible, because of the lower silicon-sddition during the magnesium testmant.
A *°For certain Noduloy-Alloys 0.5% maximum sluminum evallable,

% &i % Al % Ca % Be % Ca % TR.E. % Ti % Mn % Fe

m‘“‘ﬁo 48-60 ©.5-1.4 0.6-1.0 anmnge L naans -— ~nue e

Celgifer 75 74-79 0.75'1-5 °.$~'l.° S n— v anse — ———
1.0‘1.5

APlecgﬁOﬂ: Speclally slxed snd of pwpﬁ compositian for the Inoculation of grey end ductils cast irons.

Ineculoy?6d €0-65 0.8-1.5 1520 4.8 — v——e — 7-12 ——
$BS €5-72 0.8-1.5 0.8-1.5 1.5-25 annes —— — - ———

‘ APPLICATION: Powerful Incculant for gray snd ductile eastirona, High afficiency permits use of small sdditions. Provides excallent chill reduction
L n gray cast kom
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Inoculant (cont.)Fy
ﬂ % 8 % Al % Cs % Bo % Co % TRE. % T % Mn % Fe I
tnocuChrome ™ et 0.5 mex. 0.5 max. — —_— 28 | e — -—

APPLICATION: (46-50% Chrome} Inoculant for gray Gost krons for inersasing mpﬁw\p@imu.

ers-t00 ] Taesnl | Ve . 05 O et frvnand, J= 108180~ | €— O%WT@Q].B

Baolanee TREN - \NZV
APPUCATION: For teducing chlll end providing propar graphite structurs for optimui snical proparties in gray cast krori. A sourca of cerium
an|

d rare earthe for gray and ductile cost iron. Economical and fiexible souroe of carium for the production of ductile kkon. Used in conjunction with
% 61 % Al % Ca % Bo % Co % T.RE % T % Mn % &r

magnesium fervosllicon,
Graphidox® ' §0E5 —_— 57 —

APPLICATION: Highty effective in aupplemantery deoxidotion of ;aul for castings. Improves quality of stael castings end Increseas yield strength,
ductility, and low temperaturs impact toughness properties.

Low Calcium ’
Graphidox® 5055 e © 05-1.86 . emem — D 211

APPLICATION: Highly effective propristary inoculant designed for effectiva, economice! inoculation of both gray esst lron and compactad graphite

irons. This titanfum besring ferroalloy ks highly efficient as both & graphidizer and deoxidizer. in sddition, titsnlum in LOW CALCIUM GRAPHIDOX
reacts with nitrogen in ron to reduce chonces of nitrogan poroshy.

SRF-S0 4448 0.5 max. 0.10 max. B — — ———
SRF-756 74-79 0.5 max. 0.10 mex. m———— - ot m———

— 0.6-12

| APPLICATION: Propristary inoculant centsining strontium, ‘the most potent clement for reducing chill end promoating type A graphhe structure In

gray iron, Offsr good machinabliity while keeping tenslle sfrength and hardnass 1o a minimum.
I.nmr slliicon values are possible with efzes of 8M and finer.

.. e ——— Yy gt ———— )
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Calcium oxide used with continuous porous plug cupols runner spphication.

F X Colcium fiuoride used with cantinuous porous plug cupola runner applicasons.

LoSul B-1050 Bagged calcium oxide base product used in foundry ledle desulfurizstion apphications.

| APPLICATION: Environmentally teéepublo altarnatives to calcium carbide for the deaulturization of eaet ron In the production of ductile iron; can

4 be epplisd to continuous or batch processing: cupols or slectric base kron; sutfur levels below ,010% sre cbisinable.

N
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| Specialty Metals and Alloys

% Cr % Fa % &l % Al % C : % & % O, % N,
i! A. T. Chromium . . '
Metal 99 min. 0.20 max. 0.10 max. 0.10 0.03 max. 0.01 mox. 0.10 max. 0.0156
% Mo %C %e %P % Si % Cu P rv—
Ferro
Motybdenum 60-70 0.10 max. 0.15 max. 0.05 max. 1.00 max. 0.05 max.
Moly Oxide 67 min. e 0,10 max. ©0.05 max. FON, 0.50 max.

APPLICATION: - These metals and alioys ars used in the production of low and high alloy steels, too! end high speed stesls, end cast rons. Other
uon: are stainless ond hest resisting alioys, welding and hardfscing alloys, alr and vacuum melred superalioys. snd stuminum alloys.




Cslclum Containing Al

TOTT&D DT T HIOSN T « L
. i T b S O — A e a A= B AR AE—Jur~ a0~ a2 L i ALl N Lind b &

pr—1 P ——

" % &
] : . 2933 $9-63 S 1.75 max.
BaCaSi 14-18 5562 14-18 : e A 1.76 mex.

APPLCATION: Calciur slliosn I avadlatie In iy, powder and oored wire farm. .1 & wiversel dacxiCting a8 dendhuizing agu 1 the production of high grede sesks.
combingtion with elueminem, & b et wheve viry bigh demands ere made en the castality. Gegree of purity end eurfece Quality of medl.

Cored Wire:

APPUCATION: nwan%mzm&wm,hc,h&knc.uwmmémﬂ.mnhmﬂ Aloys for dentiatrstion, Mg trestment. and
inecadetion of ewet run siso Sveliable. . . ’

Manganese Contalning Alloys i R R T
% Mn % &1 T %e % P
Silico Manganese . - 0568 16-18.6 : 2.0 mex. 0.20 max. J
M, C. FeMn 80-85 1.00 max. . 1.6 mox. 0.20 mex.
$td. FaMn 70 min. 1.20 mex. (X ' 0.30 max. 1‘

APPLICATION: Mangeness giver strangth o stesl, souttarects the emieting efiect of autive, gd varasses altrogen sclubdity.

Chromium Contalning Alloys

% Cr % 8t %P *%C
FetaSi ' 3540 3943 0.030 max. 0.05 max.
1 HCCeOr €0-70 4 3.0 max. 0.030 max. 8.0 max.
il LCFeCy 65-75 1.0 mox. 0.030 max. 0.05 max.
g

APPUICATION: Chrome sdditon conveys hardermbiiity, conoeion sesistende, high stregth, and bigh temparstare staliity. & sisc predines a fine erystaline stuctws.

i
© Welding Products ond Powdered Alloys ¥
! ' . MESH % & % C %P %8
Fercoeiicon 60% . .
Grade, Unstobized 40 x 325 &7.0 min. 0.12 max. 0.04 max. 0.02 max.
Ferrosliicon 60% . .
Greods, Stabifized 40 x 325 47.0 min. 0,12 mex. 0.04 max. 0.02 max.
APPUCATION: Stablizod end unstebiized Famrtakioon b wed in Buxes for both wekling sloctrodes and eore wire. i
. —z waoddcivhtilichunaio vl otk Steithtiam oo et O — = =]
% Ca .
0.35/0.50% Maex. - Fe Crade ;
—Regular 98.9 min. 050 max. 0.20 max. |
—Lilow Ca 98.5 min. 0.50 max 0.70 max.
APPUCATION: Slcon Metal b used Iy wlicying shaninum end sted, 2 & weud 83 & 1w ewterial for the chomical Infustyy producing soones and high purky grades of diectrona and ]
wole edotn. .
1.00% Max. - Fu Grade ' ) i
~—Rapudsr 965 min. 0.76 max. ©0.40 max. :
——Ltow Cs - ' 98.5 min, 0.76 max. 0.20 max. g
Spaciel Gredes 99.0 min. D — Eseennd ‘
APPLICATION: AJ, Ca, P. P, Fe, TL Min, atc. acooréing o spedific aumtomer spedifastans. ' ‘i

N AR Xt L 8 A3 ‘ X
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N N e B e 0 |

ACPAIRTIANCL T QL X VY A AL

L S
3

—-thors sy ‘

% gi0, ;
Ferroslicon Fume . . 83.0 min.
Sheon Matsl Fume . o, 95.0 min,

APPUCATION: $Ecs Cume ts used 5 produos bigh quality conarete with bnoreesed strength and dursbilty. R i also vaed by thw refractary and the profed dhinvwy Industfies.

TOTAL P. 1S
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