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Re: Docket No. 40-6664

JOHN D. KINNEMAN, CHIEF

MATERIALS RADIOLOGICAL PROTECTION SECTION
.S, NUCLEAR REGULATORY COMMISSION

REGION 1

631 PARK AVENUE

KING OF PRUSSIA, PENNSYLVANIA 19406

Dear Mr. Kinneman:

! am writing in response to your letter of January 6, 1981
requesting information associated with a former process at our
site, which involved the use of Thorium, Specifically, you
requested information concerning radiological surveys conducted
upon closure of these facilities and the practices employed to
dispose of waste materials from this process. This process
was discontinued in 1968 at Newport and was subsequently sold
to the Fan Steel Corporation in Utan. Concurrent with this
transfer of ownership, most of the ocumentation regarding the
process technology and several of the personnel involved also
went to Fan Steel. After a thorough review of the information
sti11 available regarding this former process, the following
appears most appropriate to address your concerns.

Concerning the "close out" surveys, the documentation 1!
have located noted a “preliminary" survey (attachment 1) which
indicated no radiological concerns with the exception of some
trenches, which were subsequently cleaned employing appropriate
disposal procedures. A subsequent survey (attachment 2) "closed
out" the facilities with a finding of "safe radiation levels in
all areas.” As indicated by Ms. Campbell of your office, 2
final formal close out survey report was issued on August 26, 1968
by a Mr. Lancaster, As apparently in your case, I have been
unable to locate a copy of this final report.

[ have located standard operating instrictions from the process
(attachment 3) concerning the disposal of waste materfals, which
indicate that disposal was in accordance with AEC regulations
(10 CFR part 20) and a log was maintained of eacn burial.
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CJOHN D. KINNEMAN, CHIEF -2 . Narch 18, 198) .
MATERIALS RADIOLOGICAL PROTECTION

SECTION

These burials were made in a former landfill at the site. The
conditions for burial were:

. Contents of each burial would not exceed 450 kg
of Thorium metal,

Each burial location must be at least four feet
deep and six feet from the nearest previous burial,

Not over twelve burials were to be made each year.

We have conducted radiological monitoring of groundwater and surface
conditions at this former disposal site, and have not detected any
radiation in excess of "background” levels.

I hope you find this information adequate to establish that
adequate surveys and waste disposal practices were effected in
compliance with our lTicense No. STB-489,

If I can provide any further clarification, please contact me
at 302-999-61471,

Sincerely,
ot >
SAFETY, HEALTH, AﬁD ENVIRONMENTAL SUPERVISOR

MB:cac
Attachments (3)
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Newport, Delaware
August 5, 1968

Dr. R. D. Nutting
Newport

On Auqust 2 a survey was made, using a Geiger counter, of building A-23
arcas previously used In the DMM opecations, All areas wer? found to be free of

harmful radiation with the possible exception of the grating covered drain gutters

both inside and outside of the areas.

. These drains were found to be {'lled, on an average of three inches, with a
heavy black sludge (when wet) which gave off discernable radiation.

It is recommended that the gratinis covering these drains be removed s0
¢ that this radioactive material can be shoveled into plastic bags, placed in suitable
I / containers and buried. The matesial should be wet down before and during the
-~
/

shoveling operation.

,i:"'bu f/7/.'? P s
P v

m_@.iﬁn&—‘@
W. A7 Lancaster '

Radlation Protection Officer i
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Newport, Delaware
August 14, 1068

Dr. R. D. Nutting
Newport
A geiger counter survey was made today of the drain gutters
in and adjazent to A-23 bullding, ;I'heso drain gutters being the ones mentioned
in my letter of August 5, 1968,
Tha results indicated safe radiation levels in all areas. Th’

residual =urface radiation was found to be in the order of 0. 05 millirems pernou:

P i

W. A Lancaster
Radiation Protection Offize

/4]
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ATTACHMENT 3

Waste Disposal

1.

Solids

All waste process material, towels, etc., which
show a beta plus gamma count on the Gefiger Muller counter
of over twice background 1-inch from the surface will
be regarded as radioactive and placed in a container
labeled "Thorium Wastes." When full, this contafner
will be buried. The AEC specifies burial of not over
450 kg o7 Thorium metal per burial,. Each burfal is
to be a* least 4 feet deep and 6 feet from the nearest
previovs burfal, Not over 12 burfals are to be made
per year, L. Hovis will be responsible for these
buriais, for notifying H. F. Bartolo in writing of the
quantity of source material buried, and for making
entry of the burial in the log.

Liquids

A1l 1iquid which may be contaminated with radicactive
materials will be dumped in a drum located in "A" line.
An attempt should be made to precipitate the radicactive
material when possible. When the drum 1s full, it will
be carefully decanted (by siphon) to the sewer using care
not to disturb solid materfal which has settled to the

bottom, Occasfonally the solids collected in the bottom
of the drum will be removed, filtered, and added to the
storage drum for solid waste. West will be responsidle

for 1iquid waste disposal.

303544
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Four specific “métala’ wibe ‘Workedh with.at-the. resesraiy lovaly sirssatnm

hafmivm: alobleme (Columbium)y and: ttalions-@hese metals were work§d with during the
period from npmxlm_gtoly_uu to 1965. The only one of these metals that was produced In

-any significant amount was nlobiuni {totul "of Yeverali Roodred ROuDdY pas ‘91}, 'nnu metals
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v
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JLddings 33 and 17, These nileg sre balteved n ke 3

mnum"m Ax Ufad §1(Ne Site during the paried; trom 1961 to 1988’ .. part
of Du Pont's Dloponlon ﬂoﬂﬂcﬁ “Metila! phogeams v Impept lmmvihlﬂt tompoutuu
properties to motm luch u nickel. Thoria Dispersed Nickel (TD Nickel) the only material
" of this typo to be proc}uc d af 0he' NeWporw Paantsin: (pdlos . Wlmtuﬁl ‘uvqnl hundred
pounds per day). The procesy o%.!mom. ieonstig wnd-waste. amgoc m,ﬂ;rp Nickel
program are descrided bdfom""" @ ore nilag glar 'g the river, Th i

,\.‘q:)' Jor oe-h

- |t~.la
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P\ta’)o'l Therse h‘\:.*ﬁaq L

¢ "' W uddea o

mﬁgggﬂ_ 3¢ UTRe TD Nl ok proesss gonlated of m‘,prgwnlon of a
colloidal suspension (n 0lf of the thorlim dxide* (thoris), mixiag whth tlumlgn of nickel salt

. (generally nickel aftrate), co-preaipitation’am ftisranido olosbe B X tuee, flnllly dryin( and
!' . then caleining of the pnelpluto. The nickel oxide In caleined material was, ln turm, reduced
to elemental nickel with hydrogeh. "THE tHotla ver sdeed unohanged. . The lgvm of thorla were

nnouu¥‘lr: {h'o'r:nu of’i l Perdént In the finlshed imatecial, » .,

n tha'ring ¢ 1"‘: W A3 as
’ fotewradhs of (he Site taken Ay

INg the vears 1y 104G, Tuka

*aa. '“Im:'fp N(3KEY opération were performed 4 only. two by dings At the Site.

sm_u mxo é’pomrmi‘ Wekd" condcted I Bulloing: 23 and somewhat opmum were

"R Ares terd in 40 o9
pcr&ormod ln BuUdlnc 12.~ o TR, Abgervetiang ase j:.“ ‘ed

1G9 38" YW taun Mt lex &
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The Inftfal thorlum for thig process was purehased as elther thorlum nltrno or

‘ oxalate. Thorlum nitrate (s water soluble. Thorium oxalate ls insoluble® When the thorium
N _ ;
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nitrate was used as the starfing material, it 'was convérted t6 the  thedluble Sixalate by mixing
with oxalle actd. THES M thérfut oXEaTE Myl Wwébi nited 16 fort hor im dxide. From

. that polnt’a 1A the Droceds, the thofiuth Wik -Gl prebet &f the’ Ink luble ‘oxide and was

generally in a homogeneous’ mixfurd Wit the niekel 1At T perodrt to'd nércént range as a
w &’“‘ﬂ!‘ﬂ “e qrourdwalter 32 “gics. sssurances ARANOT ha Tiven ther thp o

4t d ‘eNceeartgl sF apie ahg Bps i 3a-1'AR g iiAn «ithaad ows iall yean Pas

¢

- . “*AWWW Wéfe dbtalned trom the Atomie Energy Commlission (AEC,
to tmﬁad ‘miterlhis Staifiy tnorliny) THS Pt TIeReE Wil lisued By the ARC In December,
1961 and permitted & maximum of only 300 pounds of thoriunr at any one time. This was
renewed In 1068, axtWRAlng (&' 1OBY. " THE Fenewhl' Toehine parmitted an increase In the
maximum usage 0" SO0 pounidd. © Nawbver, datig the perisa 6 Praatéar Kotivity, the lcense
not only still" restrRted the® fot &P AMEURE VP M ey APy ‘ond time’ Yo 300°polrnds; but also
placed Featridtios on Ehe*dMbunt oA Radd i 6i~ 1 Adg@ BT 05 prdscdds noe = min 1 Lt

wiJUEIS wAS & U'zhtivecontrol'ed aceraticn that was eorducted onlv an . VAPV &f Al

e A In WM EYer a4 v 180 184, MAteriale in the weil or 2raind wetar, 4
5 .‘.l..'ac‘“ m“dc RPrmere vatuahle, and nashang =m=ae {re agnter
CORASTAL S -AniSRed produY - $0 Ibe.
Product - 150 ibs.
NI Qneretinra!l arpse ard e 3 wAaniatad Aha ‘Ais an
G 100 T wadte Disgosalt” THE AET “Huwndé applleation’ 'déscribéd ‘the two means of
disposal and the methods to’!io uiod\o'ﬁu&lo tﬂﬂb WQM

a1 n_ hﬂafﬁ? zNorth

Wov=rUaLIY GOPOSS the entire Anasatiane anan

"""‘ ﬂt.’. "

Wig e contidersd renresantative of ‘\‘ tha senrndwat & 4 o)

= K1 wade” golitiond ‘5P Vilspernsibad m Ahoriatr Were 1o De treated to
precipitate t&%rlun? wmm..,u and
,BWWW

Ad excergt’trdtn’ berating Instructions in the AEC llcense application is
included here, which provides guldance on burial proesaires and also dhcuuu how llquld.s
contaminated with ridiodetive’ maurllh wWerk 10 be u‘dnods Tt »
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Sollds: “All wasie frocess maferial, towely, ete., which ahdw ¥ beta plus gAmnta dount

on the Gelger Muller oountar of aver twica.ba 1 m 1t ace will be
l‘l radioactive and placed In a container unMﬁa ..’g;'u.' When
“full, ‘this comtalner witl-be burled: ' The AEC specifies dburlal of not over 450kg of
thorium metal per burial. Each burial is to be at least 4 feet deep and 8 feet from the
nearest previous burial, Not over 12 burials are to be made per year. L. Hovis wili be
responsible for these birials, for notitying H.¥ Haffolo 1A Writig Of Thé quantity of

- source meterial buried, and for making entry of the burial io the log,*,. ... ., .

Liguidst” "All 1iduid which may be contaminated with radioactive materials will be
dumped In a drum located in "A" line. An attempt should be made to precipitate the
radicactive material when possible. When the drum s full, it will be carefully
decanted (by siphon) o the sewer Ustig 'cate not td dlstiad sctid Matérial which has
settied to the bottam.. Dacasionally the solids colleosed In the bottom of the drum will
be removed, flitered, and added to the storage drum for solid waste. Mr. West will be
responsible for liquid waste disposal.”

<l wAalee from AM=4Tand upgradient monmitoring we!l's .-‘%-'-. \ ol
From disoudifons with Du Pont pensioners who had worked on the prociss, the |
#0lld wastes were normally paper towels, gloves, fliter cloths, ete., which had been used in the
process. By far, howévér, the lirgest aifouft SN $81fd Wasté awald mAtirial Yourd 4o be out of |
specification after the caltiMing’ step and delory reduction)® Due ¥ ‘the strlot KEC regulations,
it is very unlikely that the cleanup and disposal of any spllled materials was not handled '
properly.  Consequent(y; “ it B 'condluded’ that“due®to ‘the ' athingent’ materialy handling |
procedures, the operatfomsaréa 1s ndt & Iikely dourde Ut radidlogicad dontamination. This has |
been corfirmed By the blekgroufdlevels of dlphd snd Detd sativity Ry wells 6M-5 and DM-8, |
sdjacent to the former TD Nickel opérationd mafh ballding (BUllding 1202 M0 0«1l Dpmme=
A v J930LE 308 Qresenieg in 8 feport 2r20ared DY Du Pont (see Aponrdie )
VT Dlscussictid With pansfoners aifo Eon e edrthint! R dsti mated 20 1ons of waste
contalning & maximum of" 2" phreent to/% percent thorluim O24de’ were burled n the North
Disposal site. “Based bir these discussions and k°review of ‘extantAtiags and drawings, it s
concluded with's high degred of certainty that the birflal location was restricied to the area
shown on Plgure 4: ' According Yo the pensloners'the waste thaterials were fransported from
Bulldihgs' Y3 and ‘T2 td the burhl aren dnd (he burlal tocation 6f the drums was recorded on a
burlal log. Except for a small amount of material buried slightly east of the Sodium Burning
Pad that exlsted in 1957, all of the wastes were buried Immediately to the southwest of this
pad In an area about 35 feet wide and 130 feet lofg, parallel to the rivér, as scheriatically
shown “1n' the' burtal' log ‘on” Plgure 8§/ "(Mgure: § 18 dr reproduetion of tha ‘Du Pont

SR
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file burlal fog raquired by the’ AEC tuense; s excerpted above in the operating instruetions.)
No additiona) investigation os documentsthen of the thoriated waste burialdoeetion os handling
practices Is considered necessary.~c: 7 the L ili ead WOE mure seniv s aad wodl
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WILMINGTON, DELAwARE

PURCHASING DIRaRTMLNT

Octoder 16, 1961

K, Lyall Johnsen (&)
Criefl-licensing “ran:ch .

U. 8. Atomic Energy Commission
washington 25, L. v,

Pear 3ir:

Puwient to the Atomic Energy Act of 1954 and Section 40,21
of the Code of “eceral Regulationo, Title 10 Atomio Energy, Chapter 1
Part 80, tre Ui Pont Company desires a s eciflo license for its Newport
Plant locatad at Newport, Lelaware, suthorizing the use of Morius
Salts as describel An subsequent paragraphs,

viscersion modlfled MeLals

. Gene
_( \ Material Requested
Tho:dum salts, inzluding Therium Nitrate and
Thorius Oxalate, ()14((}“)
santity DW |
A Baxismum of 1,000 pourds per year Thorium centent,

e

selisht &

4 33 to 454 Thorium in Thorium Mitrate and 45 eo' 564
s, “horium in Thorium Oxalste, depending on the degree
A ol of water of erystallisation, IR o




capt 6 \oentimmd)
Ar, Lyell Jehsson

Ootober 16, 1961

fosx_Testing
Visaal inspection of equipmsnt,
Persoroel Roedtering
Pilim Badges

mw-uuuwuumwmrwum
ares, mm-uuupmum A onse-per-week and onoe

months basis, walng Traserlabe'’ W service or equival ""7 hree
pPosipetary
Rone will be required.
¥rine tnqlyeiy
© Peate Disposal
Eytipgted Quantivy
A 500 1be, per year, ht , 3
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‘ resiristal sress, This

*amaling 18 Cone L &raas woer: (7, thoriated
incarial is anllad, neert che szall 1:::rf‘~“f
al8, Ag€ i:clading 211 points viiass 4ust can o

'l’,;

v m $~ 4
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233020 fren our 2»za. A toial of “ifisen €uel
soaplersace on La user this numbar muer vory
glightly Toon tize to Sime as our experience?
dintates, or &s a ,em*o;n*y gxperizenral tnit ls
witlt or discsntaed,

Filo oedges ara used for 2lil per.
2 gnetd To end work.ng regularly in alreas
re thorian coznpounds arve used in the profustion
storage o 1spurs*on-modified metals., They

Ar 2180 used “y selacted personnel verking with
exxaerimentzl Quantities on a ladberetory scale. The
badges are read on & monthly basis. So fer, they
show no exposure to significant amounts of hete-
~amas radiation,

’,.l
R ] T
W
l'h

Smear Tests - Smesr tests are taken weekly in all

arsas, and dsily at random locatiens in operating
amas, The cpecimens are read for alpne count
rzte, to serve as a check on the ef’ectiveness of
cleanup procecures, (For details, see paragranh 4,
Y. J. Gorman, J», to D, A, llusshaumer, dated

‘ugust 7, 194Z2,) Cleanup is now reuuired if snear
sample cournts exceed one count/nin./cma,

<0

Jeta-ganma surveys of rzadiation levels zare mada
weexly 1n operating and storage areas, This

sunplements the film badge service.

USAEC Inspection - Attention is drawn to the fact
That these procedures were judged to be adequate
by the Division of Complience, U.S.A.E.C., on the
occasion ot = on.gite insnection on November 12,
1963, during w:ich no item of noncompliance was

found.

It is possills that up to 2,000 pounds per year of
waste thorium may be dispeosed of by burying., A
very small fraction of this could be raw material
salts, but almost all of it would be thoria dis-
persed in intermediates or in metal as product.
Most of “t will be in the form of sludge or
powders, chemically unveactive, and will be buried
in acecrdance with 10CFR20,30%,
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A small part cof the weste is aqueous effluent,
overflowing ‘ron 2 sectling sank, (cee Far, 3,
Suppleasnt I: o fLppendix A, le%tar liron

C. 1, dnitere to D, . NMusshaumsr, ceted
Netoher &, 1463, see also P, 35, E. J. Cornan
2 Do A, tasscauser, dataé sagust 7, 1932

P 3, Hoe s Gorzen, Jre ¢0 2. &, Tlusghe

lated Aagust 16, 1952), Thus efflusnt i3 sent
gaaitary sevwers in accordeace with 10CP322.%923
~N0FR20,108.,

bl
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WILMINGTON 98, DELAWARE

PURCH SN DEPAR | MENT

October 16, 1961

o
Mr. Lyall Johnson (4) T [
Chief-Licensing Branch 2

U. 8. Atcmic Dre.gy Commission ﬂ/(’/ 2 74"45’5
Washington 25, I, C, - Vi
Dear Sir: //? 17f’

W

;117.

Pursuant to the Atomic Energy Act of 1954 and Section 40,21

of the Code of Federal Regulations, Title 10 Atomic Energy, Chapter 1
Part 40, the Du Pont Company desires a apecific license for its Newport'\ .-

Plant located at Newport, Delaware, authorizing the use of Thorium
Salts asg described in subsequent paragraphs,

‘ Dispersion Modified Metals

General

Material Requested

Thorium salts, including Thorium Nitrate and
Thorium Oxalate,

Quantity

A maximum of 1,000 pounds per year Thorium content,

Welght %
33 to 48% Thorium in Thorium Nitrate and 45 to 56%
Thorium in Thorium Oxalate, depending on the degree
of water of crystalligation.

Form

Crystals
Quantity on Hand

/7154JL 300 pounds of Thorium total, but not exceeding the
i

.,»A,. p o following in each category:
¥ .

el Raw Material - 150 1lbs, of Thorium as a Thorium Salt
2 rocessing Equipment - 20 lbs, of Thorium
f € Sub-finished Products (Temporary Storage) - 50 lbs,
/ of Thorium

Products -~ 150 lbs, of Thorium

L -

IVING THROUGH CHEMISTRY



Page 6 (continued) October 16, 1961

Mr. Lyall Johnson ~

Leak Testing

Visual inspection of equipment,

Personnel Monitoring

Film Badges -

Film badges will be .issued to each worker assigned to the
area, The films will be process~. on a once-per-week and once every three
months basis, using Tracerlabs’' film badge service or equivalent,

Dosimeters

None will be required,
Urine Analysis
‘ Will be done for Thorium once per year,
Waste Disposal

Estimated Quantity

500 1lbs, per year,
Methods

Two general methods of waste disposal will be employed; burial
and discharge to plant sewage and water effluent streams,

All solid or hemi-solid Thorium containing materials will be
accumulated, stored, and periodically buried, Burial will be in the plant
dump, located remotely at the far end of the plant,

All solutirns containing Thorium will be normally treated
chemically to precipitate as much of the Thorium as possible before dis- p
carding them, The resul:ing solutions will be emptied into the sewer on
the plant, The resultirg concentration of Thorium in these discarded
solutions will be below detectable limits, and several orders of magnitude
below those specified by AEC regulations, Part 20,

Spills will normally be picked up and discarded along with other
lids, and the floor of the building will normally be washed down from
tc time to remove trace quantities of material, and these will also
e discharged into the plant effluent,
i P
Less than 2 millicuries per day (18 grams) of Thorium are expected
to be vented into the atmosphere from these facilities, All ventings will
be at least 20 feet above ground level, at permissible concontration levels,



Page 8 (continued) October 16, 1961
Mr. Lyall Johnson

The total quantity on hand in this process will be less than
15 pounds of contained Thorium,

Very truly yours,

7Y S

Asst, Purchasing Agent
Chemicals & Containers Div,.

HJG/dat



