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. REASON FOR INVESTIGATION

During the investigation fnftfated on November 14, 137C and continufng through
January 12, 1379 at the Norton landf{1] area and several other locations in

the Attleberc and Nerton, Massachusetts areas, samples were taken from the

Norton landff1l for analysis of the radfcactive material, The analysas indicated
that denletad, normal and enrfched uranfum matarials were present at the Norsan
landf{17 area. This investigation was performed fn two parts; the first pare
concerned tself with {nterviews of fnvolved personnel and the second sart

with recsrds and caontract reviews, aleong with a 1imited numBer of {ntarviens.
Tis is the second part of that fnvestigaticn.



)

IT. DETAILS

[ntroduction

The r'sul“s of the Norton, Massachusetts landfi171 sample analyses as of
December ', 1378, indfcated that large quantitfes o depleted uranium and
Iesser-quantittcs of normal and enriched uranium wer2 presant at the landfi17
site. Uranfum materfals were not found %o Be presant at the other landfill
areas surveyed. The resuylts o¥ tfie analyses of matarfal from tfe 'arean sita
are shown 'n TabSle [. [n order to conffrm the results of the enriched
uraniumw sanples, additfonal analyses of tfesa samples were cerormed at the
1.S. Departnent of ZInerqy, New Irunswick LaBoratary, Argonne, I1inc{s. The
Analytical Jervice Request and results 57 these inalysas ire Tncluded as
Enclosure 1 tg tfifs regore.

Scoce of [nvestigation

Th{s {nvestigation was {n{t{atad on November 14, 1373 t5 detarmine tRe possiSlie
source of the uranfum materfals found a2t the ‘lor*an land {11 sita. The
favestigaticn was performed {n two parts with the #{rst part concerned with
interviews of pecple concerned with the Tandf{TT activitfes and the possifle
source cf the matarial and *Ae sacond part {ncludes a detafled analysis of

the materfal and 2 review of the work performed 3y companfes n the area during
the time span from tfe year 1557 tArough 1968. The activftfes of 13 companies
withfn a radfus of 45 miles were reviewed as possihle sources of tfe mat eria?.
ETeven of these companies were eliminated due %o the dfstance from tfe landf{l]
gite and the 2ype of work performed. TRe previcus actfvities of 0. £. Makepeacs
and M&C NucTear [nc. were considered %5 Se *tfe most 17kaly scurcas of !
uranium and the fnvestigation concentrated on their activities.

[ndividuals Dfrectly Intarviawed or Contac<ad Juring *hs NRC [avas=<s3=ian

1. Mr. Kenneth C. Juffy. San Diago, Califarnia: Mr. Dufy was the Nuclear
Matarials Accountadility Represantatise for MAC Nuclear fram November 1357
to March 19363

o -eorgg o SCO%%, Jr.:. General Manager, Engelhard Minerals & Chemicals
..racra-.cn, Rou.e 152, Plainvi{lle, Massachusettis.

3. Mr, Willfam [. George: Assistant V{ce President, Texas [nstruments Inc.,
Attlebora, Massacnuset:s.

4. Mr. Fred Sherman: Project Manager, Texas Instruments Inc., Attlebors
Massachuset:s.

-§. Mr. Ronald Conn: Argenne National LaScratory

§. Mr. George Morgan: Schenectady Naval Reactors 0ffice
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[nvestization Findings

The resylts of the analyses as of December 1, 1978, indfcated large quantities
of depletad uranium and small quantities of normal and enriched uranium
were prasent at the Nortan Tand#{11 sita.

A reyiew of the work performed by 0. E£. Makepeace, Oivision Engelhard [ndustries,
Plainville, Massachusetts (now Engelhard Industries) during the pgerfod 1557
through 1368 d1d not reveal work performed during that time span wnich had any
similarity %o the enriched samples from the Norton Tandfill area., 0. E.
Makeseacs had performed work with enriched, depletad and normal yranium. The
enriched matarfal was not of the type found at the Nortan Tandf{11 area and there
were no large guantities of deplatad matarial unaccountad for.

A reyiew of the work par‘ormed 5y M&C Nuclear Inc., 2 totally owned subsidiary
of Metals & Contrals [nc. (now Texas [nstruments) revealed that M&C Nuclear had
performed work with matarials simflar ta the snriched uranium sampgles found

at the Norton landfi{1l sita as well as with normal and deplated uranium.

Table [ reveals that many of the areas surveyed and analyzed at theé Norton
Tandf{1] zrea contained depleted uranium matarial. M&C Nuclear Inc., in a
contract with Argonne National Latoratary, performed a large fibrication job
with depleted uranium. Upon completion of this werk, there was a deplatad
uranium loss fn excess of one ton. In several talsphone conversations wich

Mr. Kenneth Quffy. farmer Nuclear Materfal Accountabilit y Reﬂr-senbat ve

for M&C Nuclear, 1% was learned that MAC Nuclaar Surned depletad uranium

chips and turnings in order ta render it non-gyrsphoric pricr to returning this
materifal ts Argonne Naticnal LaSoratary. :

This Surning was accomplished cut of doors in cpen trays which fraguently

spilled cver or faiTed. The ground arsund these ’-3js #as 9ftan covered with
deplatad uranium. [t was 2lso learned that large quantitias of soil were
cantained in the drums cf materfal returned t3 Argonne as 2 rasult of trying

to shovel this matarial fnto drums for return. The area where this burning
gccurred was claaned and it is fairly cartain that the na-er al resyliting from the
cleanup was %akan 3 the Nerton land®i11 area. A pgarking Tot and.raflrcad

spur are now in $he irea where the ‘;r*’-; tcok place. A ::cy :

relating %o this contract and the missing depleted uranium is
énclosure 2 to this regort.

THIS PARAGRAPHM HAS 3EEN 'W‘fVTICNALLY OELETED: IT CONTAINED CONFIDENTIAL-
RESTRICTED DATA - UNAUTHORIZED QISCLOSURE SUBJECT TU ADMINISTRATIVE AND
CRIMINAL SANCTIONS.
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Mr, K. C. Duffy also furnished informaticn with regard to uranium-aluminum
fabricaticn work performed at M&C Nuclear during the period from 1557-1563. He
states that there were several contracts for uranfum-aluminum work with
uranium enriched to small fractions below 20%. One job of this type performed
for Belgfum had uranium unaccsunted for in excass of normal Timits. These
jobs were performed on a U.S. Government to Foreign Government contract
through Metals & Controls Inc. Sample F-12 in Table [ representad also by

NBL Sample No. £ 5381A fm Enclosure 1 s the sampie of this type of materdal
found at the Norton landf{f11 site.

Mr. Quffy also related that the licensad matarfal at M&C Nuclear during the
time span under investigat’em cansistad primarily of uranium metal foil and
foiT grade ingots of varicus snrichments. The matarfals were cure uranfum
unallcyed with other matarials. They were present in small gquant{ties when

compared with the MAC Nuclear government contract matarfal.

Matarfals of unalloyed enriched uranium were not found ¢35 Se present at the
Nortonm landf{11 area.

Concluysions

The canclusion of this {nvestigation is that M&C Nuclear Inc. was the proBadle
source of the uranium materfals found at the Norton landf{1] sita and that the
materfals fdentified were from contract work performed 5y M&C Nuclear Inc. for

the Atomic Energy Commission.
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Sample No.

-9

Location
Hole D-1
surface

Hole D
6" depth

Hole -1
3"-6" depth

metal casting

Mud A

Mud 1
Mud €

Mud b

Date Sawpled
10/31-11/2/78
10/3)-11/2/ 74
10/34-11/2/718

10/31-11/2/74

10/3)-11/2/78

10/31-11/72/78
10/31-11/2/78
10/3)-14/2/18

Sample Results

Radlation Survey Results

ﬂadluu and Uranfum-235 present.

Ra226/u235 = a4,

Radlum only,

Rud!uﬂ and Uranfum-235 present,
/u‘J. = qba

Ihe casting contains Uyanjum
enriched ta 15 welaht percent,
X-ray diffraction and emission
spectrographic analyses Ipdi-
cated Uranlvn and Alumlnum ip
the form UAYY

Radfum and Uranfum-235 and
238 kresenl
Ra22by 235 . ].

Radium only.
Kadium only,

Radium only,

contact (G-M
0.3 wR/hr

0.2 mR/hr

0.3 aR/hr

~ 30 mR/hr

0 wlk/he

0 wR/hr
0 wlk/hy
0 mi/hr
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shtained v recycling seadls scTEp L2 e paxismus exteat fesasidla, Ve
enderstsnd that the yialds we cotsined surpassed those axperienced By

sther seacTs<ctory periovmizg sinilar woxs,

~ POOR 0!
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- A e R A Shed -
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g L7718 L8 our latarpysiatiocm that say arsaiss loss lavolved La the Suraim
z:.:.*: of wmsebla scrsp to reader (t acupyrophoric does not comstiTute &
SFLUT L "precessing lose’ wirbia the latamt of the provision (n Jecilos S,
LT 7 Article IT. T™is latarprecation (s supportsd Dy t3a face zhat the
T . ummsabls scTEp I3 Be Surned had 20 useful velue in L23 serep for3 ia
=% “ the burmed stals of mecal asc sxide, or suy residues from such suraiag.
- . Thers was 30 tconamicsl sdvancaze I3 Sa ained Sy us or Me Sovertment
.., o (o rendaring e uousadls T 1cnpyrphoTic, This aatar‘al sl=ply
Py had 2o Se amce &3 safa as possidls 2 sancle and store ancil (I csulc
@ T b properly disposed of 3y the Covermmact, <& expeuded our Sest effor2s
T Yz, - im setually deraisg 3 sousedle scTEp end returmisg LC to Aryommne for
i ' mbsequent disposal,

- B

s Ia driaf msmary, ve delisve ve delivered ¥ sualicy product la & tiaaly
7 mecoss 8€ & midime coec, lacluding =e coet of deplaeced uraniua fead
) suterial furnished Yy ie CoverTant. Payoent for losses of depletad
) sranime fcrsp satarial vaich had no latTizsic or sconomic vorth at
35, per L3, Or &t say prica, {mposes & punliive dassure Javer {ntanded
i g ender the contTict and sarves 10 usafiunl purposs alzhaer aow or ac the
- time the umasallas sery was reodared soupyropacric, Faywenot for warthe
= oo leass sscarial allaged 3 da lost oa the basis of a juestionadla sazplizg
‘i.: tauimique camponncs ne lzequlisy 5aC mcd pdysent vould conscituta. -
_TET L7 Ls view of the precadiag ilscussion, we consider that paysest om Mur
” \'§‘f2. - pare for soy part of the 391 Kg difiarsacs pertaizing ta ile Surnad
"7 smesble scrsp would be mafalir and {aequitable, Accordingly, ve propcsa -
~  thmt we ba cradilasa fow 391 K33 of returaed deplatad uranium ia I3e fotm

of Surned wusabls 1cTEp,

")‘./
)

b

e hawe 2ot attmmptod 9 egcaBlish tha dasis for the 41ffarenca of 3

rmminicg 79 IL3gs (o question, 1z sppears that the %isa and effoes
fl2al setslsaen’ and

roquirad ta pizpoias shig difference would dalay

¢losiag of the couiTacT, =aersfore, (2 ita latarest af avoldlag any

Sarthar dalays, ve praposs thetl e srocessizg loss of 343 153 de

{aareased 3y &0 Igs 0 a v al total of 399 £33, The emcmal 29 de

dednctad !or procassiig losses tie= would de 34,393, from *he retaller

af 310,143, Tha cat macust saysble vould de $3.130,

4 e Delisve tha proposed rasolitions contaloed sareia fairly establisa our
fimencial oblizatiocn for procesd lows -3 couaiscant with the (nlent of Se
eontrict agTesments, Ve vill apprec.ala your sons'deration of our pro=

posed seltlement AL &= sarly copaortanily.

Yary C"ruly yours,

Gecrge ?, Sowlaxnd
Macager, Induscrial Yuc lear Products
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Arzcena laticmal lLaboratory -
3700 Semzh Cass Awvenue >

Arzozuae, [llinals 40447 ) ) _ . ie

Dear ¥r, McLinley: . -

Your lagzss of Jamusry 13, (964 {ndicatas that our offar of
- .:  laswves yozx without Teasctabla uscificacicm fovr proposing a
- A ARC,: and further chat (! ocur posizicn was fimm, you

T-. e gursusnt o e tmas of De coniTaet.

o -

© - cthe wmsable scTIp raturned L3 the fowa of aecal snd oxila,
we have carafully vead ¥r, “elwmin's latzar of Decembder 13,
was xnsailisd Yy your lactar of Decemder 17, 1363,

_- atmar 3t ve ars 0 pay fOr procassisg losses snder thae
e §2,87F 250, ¢ I) for & total coet 2 MBS of 37,470,

s ¥ . eguilable £ cur poeilion and would set giwve recogailion ta
Cleme e gircumstancas:

nmn
Vil

PO

_Tubjecty NMiperTagaiver Jiffarecces Under Countracs Jle.109-I13-1152

. % -Se Save agaiz reviewed tha persiieat cirsmscaccas gaod contracs provisices
“ perzaiaiag 3 tha quastion of the ssaumt of Jepletsd sraninm contaized (a

-

- .
. -~ )

January I, 1364
saltsle=ent
vould de tome

v ~ pellad 3 refar tia zatier o the A.2.C, for rasolutioca s & “dispuca’

-
& - e S
J'_..n( - ’_?’,q‘.“? P

- * P

Addigiceally,
1963, whizh

=a third paragTIph of Mr, MeSumin's letlar 423028 eweeellers sTpeared 0
. de 20 fictmal zsans ex‘stant 20 estadblisn 4 cleaarly sreferenczial dagree of
s -7 seSmHTACY on the part of eizler jarty.” Tozarding tha shirpererecaiver dife
- farancs, Ve agras vih the 'mdgement cn wnich this statement L Sased,
A statacens Splies thaf so ecuiladls setilesant of the diffevecca wauld
e 2o "Miiletiemclliisrence,” Such a4 setilamant would rasull (o m (3cTsese

eonsTacs of

da balisce & "splitetho=diifurance” dasis for settlement i3 noc Zraly

follow'ag

G 8), The lacant of the conzrict provisioccs estadlishiag a 35, per I
Nl penally oo graaics aot Tuiurned wvas to provide sz {zcastive oo
o O e 83 to use the Covermmant furnished smterial &3 econozically as
" : poasidla, We Z2lis,e that this odjective wvas realizad, The
oy, TS Bigh yisld (5 enx product froa the Covernment furalisned mazarial
kL _ Wi odtaloed by recycling seTap (0 the maximom axtant feascdla,
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& v'.‘,;n,:-;hff ¥r, J. %, ¥aXisley, Arjosme Saticmal Lidoratory
s e o « Paze 2

A G A . o Jaznary 21, 1964 : - e

- . . -~ . . . ~ 3 - e

“ 5 =l %) . The penalty of 35, per T3 vas 20t latended to azply 23 28

A o rendaring of unuzable scrap 23 a sorpyronhoric sczaca, Tha
Pl wusebla scrap vas vorthless aod thera w23 no econosls idvane
_;-"' g o tage 20 de zalzed by aurselvas or e Covermmant from usa of
.o W, o, the ualarial, 12 eloply had 0 Se zada as saia 3s sossisla Y
e agom I Ty fox storags asd handliag (acident 2o proper disposal.
S —
T Ve vould prafar thag ihis saliar de resolved viztout rscourse o tSa 2 :
e oL disputas secsiom of tha coutrses, With his sonsidaraciza Lo =iad acd

T B Rt {2 bopes of securing f{izal rasolutiom, va propcse that T company pay L
~ - o ANL & tscal smount of (6,195, Agrsemant ca this sscust lscTesses ous

T oy T cotal llabiliry substancislly (31,400.) sad losves & dalasca dua ua from N
':_,: e rataller ndar tha comtraes of 33,3350, _ et o T
e ) '
o '::," X - V& TmaT that Mis jroposal proves accepcable o yom acd permiia yom S
ks N - SacuTe tha spprowl secessary from the ALZ.C, o permit closisg ous of
R R ’ fais orriar, .
3 PR, 4
~— .\“ LR - - -~ >
S X Aot .- Vaxy Suly yours, . : ’ ™
‘.-. X g s She b il 5 - -
;f : = “ e T el R, " - .t — - . - - - - Ay o
G T Flrgemr - o . B b . -
e e oy T F i e St s, - ‘ T TR L T
s R S RS 2 oy et AR G -
b o A . o
e St gl - . -
St Gacrge ?. Sowlasd .
o Eanagar, Indostrial Ruclear Products
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S s Mw. Ceergs P. Sowiind, Masager e R A
. Industrial Baclear Procucts - T~ e

7 Dear Mr. Sowlaod:

;’:'.t am ;lassed 3 Mivise t3at \rjoose das declded 1D accept your i Al
= = ~. propesal, as outliled (3 your letter of Jasuary 11, 1764, Izw S A R
et of cur shijper; recsiver diffareaces uoder Contract +
~109-18-1163. Om this Sesis %ecals & Coacrols’ lisstlicy =~ ° 7
: loet arsmice s established at 4 2ocal amousnt of 35,195, il
T irgpema Ls presestly holdiag Seek $10,145 uader the coutTact P~ $owss
— amat will remil o Mal ‘124l peayment la the smounz of 33,350 L
“vio upem tacalpt of Two jroperly exmcuted coplas of (I3 scandavs  am B

. reistse form, tArwe coplas of whicl are soclosed Davwwilill

3 Yery truly yours, B
o ) '
& Jo L. Mefinley
: Saaldess Managwr
T oo , - =2 Pl
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ENCLOSURE 3

ENCLOSURE 3 HAS 3EEN INTENTIONALLY CNITT‘-.'D# IT CONTAINED CONFIDENTTIAL-
RESTRICTED OATA - UNAUTHORIZED OISCLOSURE SUBJECT TO ADMINISTRATIVE AND
CRIMINAL SANCTICNS.
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