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Activities planned at the White Mesa Mill site will involve
the receipt of tailings material contained in 55 gallon drums and
metal storage boxes shipped to the White Mesa site according to
Department of Transportation and U. 8. Nuclear Regulatory
Commission regulations and guidelines. The material is contained
in 9,525 655-gallon drums and 51 B-12 metal storage boxes
containing approximately 4000 1bs each. The total amount of
material 1s approximately 3,912 tons.

An initial verification will be made to ensure that all
containers have arrived intact with no shipping damage and that
all containers received correspond to shipping manifests from NAC
at the New Jersey site. Activities will then involve the removal
of tailings material from the storage containers (55 gallon drums
in metal storage boxes) and placement of this material on the ore
storage pad at the White Mesa Mill for processing, once the mill
resumes operation in mid-1988. All existing license conditions
for employee and environmental health and safety will be followed
¥ith the appropriate documentation for all activities involving
the handling of this material.'

Because of the relatively low radiological activity of this
material, the impact of final disposal in the White Mesa Mill
tailings system will cause no  additional radiological
considerations for the maintenance and ultimate reclamation of
the tailings disposal cells. Depending on the specific time
pericd in which this material is processed through the White Mesa
Mill, 1t would be our intention to discharge this material into
the central part of Cell 2 or the eastern edge of Cell 3.
Documentation will be provided to the NRC as to discharge points
for tailings slurry at the time the material is processed through
the mill. The material will, in fact, end up as a homogeneous
mixture with the other uranium-bearing ores being processed at
that time and will not end up in the tailings cells as an
isolated pocket of specific material.

The only revision to the operating procedure for the White
Mesa Mill will be for verification of receipt of the material at
the White Mesa Mill and the removal of material from the shipping
containers prior to being fed to the mill process. These
revisions to the operating procedures will result in no
additional employee exposure or environmental impact to the White
Mesa Mill area.

Enclosed is a check for $150.00 to cover the cost of
initiating this license amendment request.
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Timing for approval of this request is very critical as we
must have authorization to receive the material at the time of
bid submittal to the State of New Jersey. Bids are to be
submitted by February 11, 1988, and I would appreciate an initial
indication from your office if there 1is any problem in meeting
this deadline.

If you have any questions or require additional information,
please feel free to contact me.
Very truly yours,

\ i B——=
/ O GOk W > S o .
- et ) PEES = L L.

Harold R. Roberts
General Manager

HARR : smm
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INTICODUCTION

A stuéy wvas uncertaken at che recuest of a Mr. Wavne 0. Creenscone,
attorney at law, to conduct a geoclogical investigation of certain sites
in Montclair, West Orange, and Clan Ridge, New Jersev. These three
sites have been identified in U.S. Eavironmental Protection Agency
reports (references l-4) as radium contaminacted areas, with hign levels
of radon gas and gamma radiation. The sites are all locaced in residencial
areas wvhere manv homes are situated. The sites vere once dump sites in
the early part of cthe 19500's. Construction of homes on these sites
began in the lacte 1920's. The sites were fully developed as residencial
aeighborhoods by the early 1940's (reference 3). All three sites are
within 1% mile radius from the site of the former U.S. Radium Corporacion's
srocessing plant in Orange, N?J. Carnotite ore from Paradox Valley,
Montrose County, Colorado wvas processed for radium excraction at this
plant in the early 1900's (references 5-8). Radium processing at the
Orange plant ended in 1926 (references 5-8).

The nature of the geological {ovestigation was to examine and
analyze the materials underlying the three sites in order to: l) decermine
the composition of these macerials Qnd 2) determine the geologic nature

and origin of these macterials.

PROCEDURE
The geological investigation involved the following prccedures:
l. Field inspection of the sites for their topographic and

geologic secting.




: Field sampiing vwhich includges:

a. ovtaining geologic sampies of the excavation cor Virgiaia
Screec and Nisnuane Avenue, Montclair, wnere contaminatec
macerzal is being removec oy a NJDE? proiect.

b. ottaining augerhole geologic samples at the Montclair
West Crange, and Clen R;dgc sites.

; Stereoscopic microscopic examination of the geologic samples.
. Scanning electron microscope (SEM) and X~ray analysis of
selected samples.

Radioisotope analysis by gamza specctrometry of seleczed

)

samples.
6. Comparison of the geologic samples taken at Montclair, Vest
Orange, and Glen Ridge wich the ore tailings at the site of

she former U.5. Radium Corporation's Radium processing plant

at Orange, New Jersey

GEOLOGIC SETTING

The Montclair, Clen Ridge, and West Orange sites are located in the
Newark Basin, a geologic structure that formed 200 to 180 million years
age. The bedrock of the area is the Brunswick Formation, a reddish brown
sudstone, sandstone and siltstone. The Brunswick Formationm in Montclair
and West Orange is covered by a thin cover of ground mora.ne that was
deposited as the Wisconsin Ice Sheet ;lltcd from New Jersey around
10,000 years ago. This material, vhich was derived from the Brunswick
Formaction as it was c;criddcn and scoured by the ice sheet, vas encountered
ia the U.S. Environment Protection Agency's study (referemce 3). At

len Ridge stratified drifc overlies the Brunswick Formation (reference

3).




Topograpnic =ass dating from !9C8 to 1927 with a 20 fvet centour
intesval show a gentle slooping area at each of the site locations.
Prior to alteracion by various human activities small screams rcan
through the area. Thay are now channelized and the sites have hesn
altered by various cevelopments such as housing and recreational facil-
ities. 1iIn the early 1900's, pricr to these developments, the embankments
of these streams and gullevs were used for dumping of refuse and fill so
that the original profile wal altered. As an example, at the Montclair
site a small gulley used to parallel Virginia Street becveen Nishuane
Avenue and Harrison Streec. The gulley was subsequently complecely
filled in., The £ill can be odsarved in che N.J. Department of Eavironmental
Protection's excavation pit at Virginia and Nishuane. The fill was also
encountered ia borenoles taker in the U.S. EPA study (reference 1) and
in the augerholes of this study. In a similar way £il1l underlies the

Glen Ridge and West Orange sitces.

FIELD SAMPLING

Taking of geologic samples (Figures l-3) was guided by the maps in
the U.5, EPA reporcs (references l-;) showing the areis at the sirtes
where high gamma radiation reading wera observed. Locatioan Ml at the
Montclair site is the excavation pit at the cormer of Virginia Street
and Nishuane Avenue. The augerhole sites at Montclair, West Orange, and
Glen Ridge were positioned where ground level gamma radiation shoved
high levels on a hand held counter. Gross counts per minuce (CPM) were
taken on each sample as it wvas retrisved during the cperation. Samples
vere placed in sample bags for later laboratory sctudy. The penetration

of sampling was guided by the borehole reports in the U.S. EPA repor:s



(rearences | ancd 2). The oprective was Lo sampie intarvais wizhy the

highest gamma radiacion reacings.

STEREOSCOPIC MICROSCOPE ENAMINATION

fach sample was examined under a stereoscopic light microscope.
The lithology of each sample vas described (Appendix A). The results of
this study supplementea dDy obtservactions taken at the sample site indicace
that the fill overlying the nacural materials consistc of sevaral intervals.
Mos: srominent is ash and slag, often mixed with bottles and cther
mater-al such as ceramic brick and other refuse. The majority of botctles
recovered once containea foud products such as catsup, sustard, ailk,
cream and soda. Scme chemical glassware was also recovered. Ocher
intervals contained rock fragumbnts such as might come from excavations
of local bedrock (Bruaswick ?ar:a:ioné. The Dost incteresting intervals

or purposes of this study were the light gray to white sand intesvals.

N

The characteristic sand of these intervals vas also found to be mixed in
varving degrees with ash and other f£ill. The highest gamma radiation

readings are associated with this sand (herein referred to as the "White

Sands").

THE WHITE SANDS
The White Sands consist of fine to medium grained sand. The sand
grains are rounded in the mcdium-s;zc range. The fine-size sand consists
of both rounded and angular grains. The angular grains appear to be
broken fragments from larger grains. The rounded grains exhibit a
froscted surface which is due to micron-size pitting of the surface. The

frosted surface can also be saen on scme surfaces of the smaller angular



Other suriaces of these angular grains are smocoth, clear, arc

$T3308.-

s-argparent, an incication that thev are brokern surfaces.

Also associated with the White Sands is a white matTix which 1is
~omsosed of very fine silt and clay material., This sactrix often sars<aily
-cats the frosted surfaces of the grains. The White Sands cherefore
have a unioue phvsical signature vhich.allovs their ready recognition at
all of the sample localities even vwhen the sands are mixed with ash and

other material.

MINING OF THE CARNOTITE ORES OF COLORADO

Deposits of carzorice were first discovered in 1899 {n che western
part of Montrose Couaty, Colorado (:cfernn;o 9). The yellow nineral in
these ceposits which vas found %o contain uranium, vanadium, and radium
“as given the name carnotite. Carmotite ores vere mined for their
radium content from 1911 to 1922, Mining practically ceased in 1923
whea Belgian Congo pitchblende ore began to supply radium (references 8,
9). ~

Carnotice ore that was shipped to Orange, New Jersey came from
mines situated {n Long Park, Paradoi Valley in the western part of
Montrose County, Colorado (reference 7). These mines, operated by the
U.5. Radium Corporation (originally called the Radium Luminous Materials
Corporation) from 1916 to 1923, vere colleccively called the Doctor
Camp. Various mine shafts vere named Long Park, Yellow Bird, Hart Camp,
Wild Steer, Cripple Creek, and Homeymoon. Approximately 19,300 tons of
ore were produced from 1916 to 1923 (Table I). Ore vas shipped from

Placerville, Colorado to Orange, New Jersey for milling and processing

(references 6-8)



GEOLOCY OF THE CARNCTITE ORES OF CCLORADO

The carnocite ores in Montrose County, Colorado, which wvere mirecd
bv the U.S5. Radiumr Corporation, occur in the Morrison Formation (reference
9). The Morrisen Formation was deposited during Late Jurassic tise
apout 150 million years ago (Ma). The Morrison Formation consiscs of
green and red shales which, in Montrose County, are interlavered with
gray and wvhicte sandstones. These sediments are of continental origina
and formed in stream and floodplain environments.

Carnotite mineralization occurs in massive Ieugc;;éi-s;ﬁéiténn
which are up to 60 feet thick (reference 9). Crossbedding is prominenc
in the sandstone lenses. The crossbedding indicates that cthe sandstone
lenses wvere d:pgsitad along meandering streams as sand dunes, channel

1
sands, and sand bars.

RELATIONSAIP BETWEEN THE WHITZ SANDS AND CARNOTITE ORE

The White Sands wvere first identified at the site of the former
radium processing planﬁgof the U.S. Radium Corporation in Orange, New
Jersey (referenca 10). At the Orange site small bdits of carnotite are
found mixed with this sand. The sands vere identified as tailings of
carnocite ore vhich was processed at the former rad{um processing plant
(referance 10). These sands came from the mines operated by the U.S.
Radium Corperation in Montrose County, Colorado (reference 7).

The rounded grains and frosced surf;ccs of the grains of cthe White
Sands vere produced in the environment in which they wvere deposited some
150 Ma. Rounding of the sand grains 1{s caused by the impact of grains

with one ancther as thev are bilown by wind and transported by rivers.

The nearly perfect rounding of these grains and the frosted surfaces
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imgicace chac the grains hag a4 complex geologic hiscory befora thev were
ceposited. “he term Tacture is sometimes used in such cases te indicace
. 4n aging eflect on sanc gralas. In contrast, sand grains that do noc
‘have z complex geclogic histery have sharp angular surfaces. The Whice
Sancs, therefore, have a unicue signaturs wnich readily identifies the=
and allows .heir separation from other sand deposics.

The White Sands sarnlad at the Montclair, West Orange, anc Glen
Ridge sites were directly compared with the sands from the Orange site.
They all have the same genesis and origin. They came from the sandstone
carnetite ore deposits of the Morrison Formation {m Montrose Couacy,
Colorade. Furthermore, they are tailings of processed carnotite ore

from whicn the carnotite was leached.
‘ ®

RADIOACTIVITY SOURCZ IN THI WHITE SANDS
The highest levels of gamma radiation vere found to de associated
wita the White Sands that vere sampled ac the Montclair, West Orange,
and Clen Ridge sites. At the Montclair and Clen Ridge sites carmotice
vas {dentified and, it obviously is the source of some of the radiation.
However, in other cases of high radia:ion carnotite was not found.

Radionuclide analysis of che White Sands show that they have activities .

R e T

T -,

of radfum - 226 and thordvm - 230 much higher thas GFiniua activities ¢
(refersnce }). This indicates that the concentrations of ‘Whdtms wnd
thorivs Dave Deen enhadced or that Wranlaw Nais Veer depleved;
Microscopic analysis of 60 and 100 mesh and pan sieve fractions of
White Sand samples at all three sites revealed, yellow-orange to pale /
orange to white crystalline grains. 'These grains vere idencified by

X-ray analysis as VePSH sulphec# (ippendix A). Uranium vas not
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deteczec by X-ray analysis in the barium sulphate. Approrirazely 100
grains of bariuc sulpnate vere visually isolated from a sample of White
5and (locaciom Ml) f{or gamma radiarion testing. Tests shoved that thais
szall amount had garma raciation activities two times background level.
‘Subsequently, a4 technique of separating barium sulphate by heavv liquic
kbro:ofora) was used to rapidly couccnérace this substance. Gamma'
radfacion activities vere alwvays above background Ievels {n the concentrated
barium sulphate samples. In the absence of dectectable levels of uranium,
“his indicaces that the barium sulphace T @riched ™ Yadlum ~"226 sad
thorium - 230 racionuclides. The barium sulphate concentrates were
subjected to a gamma spectromecry analysis for idencificacion of cthe
radium-226 radicisotope. Radium-228 was confirmed. The bariunm sulphate
in the Whice Sands is, in fact, barium-radium sulphate.

This analysis shows that :adiun contamination at the Monceclair,
West Orange, and GClen Ridge sites is due, at laast in part, teo
barium~radium sulphace. It is clear that the bariums-radiusm sulpnate is
the rasult of a man-made process which separates radium from uranium.
The association of the uranjium~vanadium-radium mineral carmotite with
the barium-radium sulphate establishes thac the barius-radium sulphate
is derived from processed carnotite, fe. carnotite ore.

ic is known that the radium production process used by the U.S.
Radium Corporation at the Orange plant vas an mmid laach procesw (references
65 and 11). Carnotite ore after crushiag, wvas placed in acid-proof bdrick
tanks, and treated with hydrochloric acid to dissolve the carnotite.
The solution was then treated wvith sulphuric acid to precipitace barium

as sulphate. Radiua precipitaced with barium as barium-radium sulphate.

The resulting liquor which contained uranium and varadium {n solution
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of this general tvpe of material is alsc confirsed in this stuc, R
highest levels of radionuclide activicvy and fonma ©adies tow SN Phauni™
sBo:non-natural FFIT merertal and the non-native sodld (refererce 3).
Nacrive macerial wiaich includes the %runswick Format<en and glac:al driis
and zoraine does not give abnormal levels of activity and radiaciorn.

The non-nactive fill material consiscs of ash, cinders, slag,
bortles of variéus types, porcelain, brickvare, mectal, and other depris
mixed in varying amounts with sand, sile, and clay. The non-native soil
consists of the Wiite Jands, yallowish sand, and melticolored silts and
clays. Microscopic analysis shows that all the non-native material can
be placed in a spectrum according to the volume of sand in the sample.

The White Sands and associated other sands scand at one end of the

spectrum with decreasing amounts toward the other end of the spectrum,

fhere is an assocfacion b-m.-u gTeater levels dffawitowcctwicy md 3

‘Yreacer amounts of wandh
As discussed previously, the White Sands have a unique signature
which allows ready idan;;ficacmn. The rounded frosted grains can be
easily identified by microscope analvsis. The ’-{b_igg,i_m_é! Jepresent
pure concantrations of these grains. Yellowish sands coutain small
amounts of carnotite mixed with the White Sand. s‘nqluiiliuiiughiiﬁ,
Sand mixed in varying preportions with non-native _ut.clria‘l:. Ash is

seldom free of soma White Sand. The organic soil covering the contaminated

sites also contaias varying amounts of White Sand.

10



CONCLUSIONS

The results of this geological studv of the Moncelais and Yest

Orange sites are the following:

1. The White Sands at :hese sites are the processed sand tails
from the acid leach process used at the U.S. Radium Corporaction's radius

processing plant located in Orange, New Jersey.

2. The Vhite Sands are residual sands from processed carnotire
sandszone ore cixed by the U.S. Radium Corporation from the Morrison

Formacion in Montrose Councy, Colorado between 1916 and 1923.

The presence of the White Sands at the Montclair, West Orange,
and Glen Ridge sites escablisges a direct link berwveen the processing
andl mining operations of the U.S. Radium Corporaticn at Orange, New

Jersey and Montrose Countv, Colorado, respectively.

4, The gamma radiacion and radionuclide activicy ac the Montclair,
West Orange, and GClen Ridge sites is due to radicactive materials
incorporated in the sand tails transported frow the U.S. Radium Corporation's

radiua processing plant in Orange, New Jersey,

5. The source of the gamma radiation and radionuclide activity at
the Montclair, West Orange, and Glen Ridge sites 15 Sarive~radius
tamiphace and carnocith cthat vere incorporated in the sand tails transporzed
from the U.S. Radium Corporation's radium processing plant im Orange,

New Jersay.

11



e

e i = 3 ’
B0 AR o R G R S e R e i

5. The barium-radiuz sulphace was procucec by the acid .each
process acplied to carnotite sancstone ores at the U.5. Radiuz

Corporatzon's radium processing plant in Orange, New Jersev.

v Lovals. of gamma radfacvteg and radicrucliice activics at the
Montclair, West Orange and Clen Ridge sites i3 related to the concentraction
of barium-radium sulphacte and carnocite and cthe degree of aixing ¢f the

varrying host (White Sands) wich other non-native materiale.

8. The Montclair, West Orange, and Glen 3idge sites were used as
dump sites by the U.S5. Radium Corporation for disposing of processed
carnotite sandstone ores duriag its operaction of their Orange, New
Jersev facilicy be:ve;n 1916 and 1926, This conclusion is Sased on the
fact thnac this was the oaly ;acili:y in New Jersey wnich concencraced

radiuz during 1916 to 1925 (reference 8). Radium proeduccion iz the U.S.

ceased afcer 19265,
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APPENDIX &

ANALYSIS OF AUGERHOLE SAMPLES
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LITHOLOGY

White ash and brown fine-medium
sand and silc with black ccal-like
chiss. Bicts of glassy slag and
orange yellow claver macrix®,
Coal, glass. Lump of glassv slag.

Brovn zedium to fine sand with
scactered large quarsz grains.

Some black coal-like chips. Slag
with orangish yellow matrix~*,

White ash. Brown siltstone cobble.

Brown fine to medium sand and sile
with some large quart: grains.

3its of charcoal, coal vwhite chizs»
and yellow matrix®, Black and

orange brown slag. CGCrey clavey-silty
matrix, wvhite ash. Fragment of

slag crusc.

Grey clayey-siley =macrix, black
slag chips, charcoal. Browm
tine~zedium sand, white chips.
Piece of ceramic dish. Coal.
Yellowish~brown slag.

3rown fine-medium sand wich black
slag-like chips, wvhite chips.
Charcoal, broken glass., Pieces of
reddish-brown siltstone., Whice
ash. Some large quartz grains.
Small bits of yellowish clavey
nacrixe,

Brown fine~medium sand vith black
slag-like chips, white chips*,
Light Grey clavey-silcy macrix*.
Some large quartz grains.

Light Crey clayey-silty matrix.
Brown to browvn fine-medium sand and
silec with black slag-like chips*.
Coal. White ash. Bits of bright
yellow and orange mactrix.

Light Grey to pale yellow clayev
matrix* vith gypsum cryscals.
Black slag-like chips, charcoal,
white chips. Brown siley sand.
Fibers. Orange brown slag. Coal.



i8

ra
~3

INCYES

4“8 3l
51 34
54 57
57 50
€0 - 83
83 - 66
56 69
69 12
72 15
75 78
78 81
77

belov house

CGROSS COUNTS

PER MINUTE

287

300

300

360

300

298

296

Ml « Montzlair Size

- 900

21

LITHOLOGY

Lighe Crev clavev matrix wiczh Slach
slag-iike chips. Coal., Ovscar
shell,

Brewn fine-medium sand with black
slag~like chips. Lump of coal,
Sroken bottle glass. Pale vellowish
vhite crust-like chips®. Broken
pottery tile,

White ash wicth dbrown slag material
and black slag~like chips. Coal.

Like above,

White ash mixed with sand. Pieces
of coal and charcoal. Alse biack
slag-like chips. Some large quarrcs
grains. Souwe vellow matrixw.

White ash mixed with sand, coal,
charcoal, black slag-l_.ke chips.
Some orange-vellow macrix+,

Like above,

Crevish browes mixture of ash, sand,
and black slag-like chips. Coal,
glass chips.

Like above. Scme orange-vellow-brown
Dacrix*,

Mixture of ash, slag, coal, and
sand, battery. Blue glass.

Mixture of ash, slag, sand,
charcoal. Souwe orange yellow
matrix*. Pleces of wood, metal and
heavy bottle glass, 0ld ceramic
stopper with mectal clamp. Top
reads Gold Seal Bortling Works,
West Orange, N.J. DBottom reacs
Pat's Khutter, Feb. 1, 1893,

Reddish bdrown sandy silc.



INCHES
0 - &"
4 - 10
10 - 13
13 - 18
58 - L;k.
18 - 21
Al = 24
26 - 26
26 - 27%

Montclair Site

Location M2

GROSS COUNTS

PER MINUT

105

e
L]
&~

130

2640-120

g

GROUND LIVEL CPM AT AUGEREOLE

LITHOLOGY

Darx brown fine-mediuz sand with
black slag chips, vhite ash chips.

Brown fine-medium sand with black
slag chips, whize ash chips,
botcle.

Mixture of fine-medium sand and
ash, broken glass.

Brown {ine-medium sand, black slag
chips, glass, white ash chips.

like above

no sample

Srown silty, fine-medium sand wich
black slag chips, vhite ash chips,
some wvhite sand.

Reddish brown fine-medium sand,
black slag chips, vhice ash ehips,
also light gray sand.

Like above but mixed witch ash

250 O™



SAMPLE

Montzlair Sice

Locaticn M3

GROSS COUNTS
PER MINUIZ

17¢

260

240-280

180

-

LITHOLOGY

3rewr Iine-sedium sind, black siag
cailps, wnite ash chips, white sacc.

Like above with white sand

Light gray to white fine-mediua
sand, black slag chips.

Brown f{ine-medium sand mixed with
ash.

CROUND LEVEL CPM AT AUGERHOLZ 550 C?™

23




ine-med?
vhite

coal, yello clayey macrix.

grav t2 swaaew fine-sedium
slag chips and vhite
ite,

fine-pediunm
s whize ash,
glassy slag.
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Montclair Sice

SAMPLE GROSS COUNTS
. INCEES ?ER MINUTE
! , 0 =4 200
, “ -8 280
3 8 - 12 1030
4 12 - 14 1250
5 1% = 17 1550
6 17 - 18 1350
? 18 - 19 950
3 19 = 22« 750
9 22% - 24 330
10 2% - 28 180
11 28 - 29 125

Lecation M5

LITHOLOGY

3rown {ine-cedium grained sanc,
black slag chips.

Dark bhrown fine-medium sand with
black slag caiss.

bigne grav fine-medium sand, minor
amounts of black slag chips.

Light gray to wvhite fine-medium
sand, minor amounts of black slag
chips.

Like above.
Like above.

Brown fine-medium sand with black
slag chips.

Reddish brown silcy fine sand wich
white ash chips and black slag
chips,

Like above.

Reddish browvn zediwme sand wich
black slag chips.

Reddish brown silty fine sand,
piece of reddish-browm siltscone
(Brunswick Formaction).

GROUND LEVEL CPM AT AUGERHOLE 2700

NS DN i



s ]

INCHES
0« &
o - 7
.L:- 9
9 « 14
b = |5%
15 ~ 17
3} = = D20
20 A
3% | 58
24 ~ 28
8 - 314
3l - 13

West Orange Site

WO |

GROSS COUNTS

PER MINUTE LITHOLOGY

1150 Srown siltv sand and clav, vhite
s.ag anc ash chips and black slag
chips.

1100 3rown silty, fine-medium sand mixed
with vhite ash chips and bYlack slag
chips, coal.

1025 Mescly ash and slag mixed with
sand, ceramic material.

750 Like above, coal, ceramic material.

525 Like above -~ ash, slag, cocal mixed
with sand, ceramic macerial.

480 Like above.

450 S8rown fine-medium sand mixed with

» ash and slag.

160 Srown fine-medium sand with vhite
ash and black slag.

280 Light gray to wvhite fine to zediuz
sand.

325 White fine~sedium sand.

220 Like above with dlack slag and
cinders.

180 Sand mixed with slag and ash.

GROUND LEVEL CPM AT AUGERHOLE 4450 CPM



GLIN RIDCE S§iTI

Location GR=-:

SAMPLE GACSS COUNTS
L INCHES PER MINUTE LITHOLOCY
! 02 720 brown Iine ic sedium sand ans si.t
' with olack slag chips and crganic
material
2 9-10 700 white and brown medium sand with
black slag cnips and organic
materzal. Some white chips
;| 10-12 6560 like above with fine sand and silc,
pieces of coal
4 i2-13 540 brown and white fine to mediuam
sand, silt, vich black and wvaice
slag chips. Ceoal
S 13-15 440 like above
6 151094 580 like above
7 19%-23 645 ! like above
8 23=24 560 like above
9 24-25 880 vhice zedium sand wich vhice caips.
: Piece of coal
10 26-31 800 vhite medium sand with white chips
11 31=34 820 . Like above but mixed with browm
sandy silt and black slag chips.
Coal
12 34-15 780 vhite nedium sand mixed with wvhite
ash, black slag chips, and coal
13 35-136 785 like above
14 36-137 815 like above

GROUND LEVEL CPM AT AUGERHOLE 642 CPM
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L

™

INCHES

0-4

6-%

9-10
10-i2
12«14

17=19

GROUND LEVZIL C2M AT AUGERHOLE

LN e
fo oot N M e i e

L8 LR

GLIN RIDGE SITE

Location GA=~2

GROSS COUNTS
PER MINUTE

37

69

73
50
50
75

68

L T T P i T
RRSFNNRRREST & ol i  UTS Vel o S WE G Fo= = A

LITHCLOGY

dark
with

brown fine to medium sané and silc

with
iika
like
like
like

like

28

brown very fine dancd and sil:

dlack and wnite slag chips

black and whice slag chips
above
above
above
above

above

100 C?M
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ra

-8

12-14

14~18

18-21

21-24.5

24,5-27

27-30

GLEX RIDGEZ SITZ

Locatzon GR=-<

GROSS COUNTS
PER MIXTUTE

343

300

200

-~
o
i

5180

3000
1600

1600

LITROLOGY

dark brown zecium sand ard silt
with black slag chips and organic
material

like above

brown fine to medium sand and sile
mixed vith vhite ash and black slag
chips, pieces of coal

like above

like above. Piece of green-bhlue
bottle glass

vhite sedium sand mixed vich black
slag chips, vhite ash, vhice chips,
and white clayey silc

like above

like above

like above with piece of coal

GROUND LEVEL CPM AT AUGEREOQLE l5oC 7PM

30
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o

R b e

b - b

LI RILCE SiT:c
Locacion CR-3

GROSS COUNTS
INCHES PER MINUTE LITHOLOGY

0-13 00 dat<s bdrovn fine to medium sanc Witk
blacx ang wnite slag chips

8-10 345 like above

10=-13 700 like above with ash

13-15 685 like above with wvnite medium sand
15=19% 900 mixcure of ash, c¢oal, browm and

wnite sand and silc

16%-23 340 like above
2324 125 gray asn, slag, and coal
2426 3595 like above
26=29 223 " like above
29-131 700 like above
3i=32 490 like above
12«34 393 like above
la=36% 536 like above

GROUXD LEVEL C?™ AT AUGEREOLE 1040 CPM

3l .



9

INCHES

15«19

GLEIN RIDGE SITE

Location GR-4

GROSS COUNTS
PER MINUTZ

630

750

585

860

710

450

LITHOLOGY

aixture of ash, brown sand ard
silt, black and white slag, coal

like above with white fise sand ard
sile

like above

like above, greenish blue bdocrtle
glass

like above

like above

GROUND LEZVEL CPM AT AUGERHCLE 1500 CPM

32
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GLIY RIDGE SITE

Location GR=-?

SAMPLE GROSS COUNTS
P INCHES PER MINUTE LITHOLOGY
1 a* 5000+ Srown and wnite mediuxm sand with
olack and white slag chips.
Organic material
* sampled at gateport at entrance to field
Locality GR-8
SAMPLE GROSS COUNTS
i INCYES PER MINUTE LITHOLOGY
1 o» 8200 brown and vhite medium sand wich

black and vhite slag chips,
Organic material

* saspled in field from an:hil%s

33
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ANALTTICAL EQUIPMENT USTD 1IN STUDY

Zeiss Stereomicroscope (magnificaction ICX to 200X), Department of
Geological Sciences, Rutgers University, New Bruaswick, FJ - used

for visual examination and description of samples.

Jeol Scanning electron microscope wvith x-ray analyses, Cee~O-Kea,
Somerset, NJ - used for high resolution exanination of grains and
particles, and idencificacion of elements and minerals by x-ray

analysis.

Camma spectrometry system equipped with a teledyne sodium fodide
crystal and a Tracor Northera TN 7200 multichannel analyzer,
Radiation, Environment, Health and Safety Department, Rutgers
University, Nev 3runsvick, NJ - used for ideatification of radium-226

radicisocope. ‘
W e

5
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Attachment

Radiological Charscteristics of the Radium Contaminated
Soil frow Montclair - Glen Ridge, NJ

Wembsr of Containers and Quanctities of Fxcavated Soil

During the 19835 comstruction seascn, excavations were conducted at three sites in
Gles Ridge and Momtelair. All of the mnatarial axcavated was placed in sealed 55
gellon drums or A4 cublc foot ateel boxes. This work is susmarizad as followa:

TAELY 1 - SUMMARY OF KXCAVATION QUANTITIES

Total Weight
Coutainers Pilled Total Volume of Containar

Site Drume Boxes in Containers Contents
;artaret Street 3,739 16 1,043.9 CT 1,150.5 T
Lotraine Street 4,383 33 1,230.2 CY 1,399.2 7
Virginis & Franklin 6,280 px] 1,763.3 CY 2,499.2 T
TOTAL 14,402 y B4 ro LY 5,269.9 T

The valuse tabulsced above fuclude the 4,902 drume and 1) daxee in storage at the
V¥ Site. Since these containaers bave not been procassed or weighed through the
translondsr, only sstimated et weights axre svailsbls for tlase drums snd bdoxes.
The estimates ware daveloped from sawple drume and doxss vhich werw weighted; the
satimaced et weight for each drum s 775 pounds and for easch box (s 4,000
pounds. These valuas are used f{n the sdove table and in all other calculations
relatad to the contants of these drume and boxss.

Radiological Charscreristice of Excavated Soil

During the axcavatiom progrsm, soil sasples were collected for counting in the
f1eld laboratory. The ssmples ware collected at random from the working faces of
the excavetion and placed 13 clesn plasctic dottles for tramsport to Ederline's
fiald ladovatory st the Oak Street Yaxrd., Ia the ladoratory ssch sample was
covnted {n the ohislded couatimy well using am {otsgracing syantilometsr for
approximacaly tes (10) miautes pear sseple. The counting results ware recorded in
the laborstory alomg with che site of origin and control mmbar for sach sample.

A total of 478 dottle sasplas were collected and countsd during the 1985
excsvatiom program. ‘



TABLE 2 - DISTRIBUTION OF BOTTLE SAMPLES BY SITZ

Rumber of Samples Parcent of Samples
Sice from Each Site Yrom Rach Site
Cartaret 63 13,32
Lorraine 2N 36.92
Virginia~Franklin 142 29.82
TOTAL 476 100.0%

Safore being used im further smalywes, ssch reported velue was doubled. This
factor wan applied to coirect for the difference between the flald measuremant of
sctivity por unit of wvt soil weight and standard analytical mathods based on
sctivity psr =ait of dry soil weighe, The correctiom factor 4» dasad on
axparisnce over wany years of work at seny sites and not etrictly om the racio of
wat to dry weighe of the soils at the Monmcclair sod Clem Ridge Site. This
correctios factor has been eswpirically established as broedly applicabls and
there 1s oo evidescs ilandicating that this factor 1s not applicable to these
dtas.

The radiological content estisetws resalting from the bottls esaples ars
susmarized in the following tables. '

TABLE 3 ~ NIMIER OF SAMPLES IN EACH RANGE BY SITE
L

Range of Activity Cartaret Lorraine Virginie-Pramklis Totals
all sauples 83 amn 142 476
all samplaw < 2000 pCi/g 62 258 141 46l
all samples < 730 pCi/g % 46 141 446
all sawples « 200 pCi/g 7 21 132 410

TANLE & -~ AVERACE ACTIVITY OF SAMPLES IN EACH RANCE §Y SITE
FOR ALL SITES WEICHTED BY NIDOIR OF SAMPLES

Range of Activi Cartaret Lovraine Virginda-Pranklin Averages®
iy G B v R v e v
2ll smuplee 430.80 444.10 128.77 360.79
81l samples excepe Migheet 110.79% 27%.08 64,54 190,079
all samples 42000 pCi/g 110.7% 123.37 64.54 103.69
All samples <730 pCi/g 58.35 68.24 64,54 65.76
all somples ¢ 200 51.%0 16.83 a.n s.n

*iverages weightad sccording to sumbers of semples 1 esch rangs from esch site,
Bt according to weights of meterisl excavated from esch site.

**Excludes highast sampla from esch site.



TABLE S5 - PERCINT OF B30TTLE SAMPLES IN EACH RANGE
BY SITE BRASED ON NUMBER OF SAMPLES

Range of Activity Cartarat Lorraine Virginia-Franklin Averages*
8ll sauples 100 2 100 2 100 2 100 2
all samplas € 2000 pCi/g 98,43 95.22 99 32 96.82
all samples <7350 pCi/yg 93.7% 90.82 99.32 93.72
all samples < 200 v0.5% 81.5%2 93.02 86.12

*Averages waighted according to numbers of samples in sach range from each site,
aot according to weights of material sxcavated {rom esch site.

TASLE 6 ~ DISTRIBUTION OF BOTTLY SAMPLES ANRD SOIL
FXCAVATED BETWEEN SIT!

3 Percent of Boctcle Percant of Matarial
' sice Samples (by Momber)  Pxcavatsd (by Veight
\ Cartarst 13.32 21.92
Lorraine 56,92 30.52
Virginia/Franklin 29.82 A7.62
»
TOTALS 100,02 100,02

TABLE 7 = AVERAGEZ ACTIVITY IN EACH RANGCE FROM BOTTLE SAMPLE RINSULTS
WEIGATED ACCURDING TO PORIION OF SOIL EXCAVATYD oM EACH SITXZ

Range Averages*
1l matsrial 2197.80 pCi/y
all material except highest 140,10 pCi/s
all saterial <2000 pCi/g 92.61 pCi/g
sl]l saterial <7350 pCi/g 64.31 pCi/s
all matarial €200 pCi/g 40,27 pCi/g

*Avearages «ore weighted accovding to weights of waterial
srxcavated from ssch wita, mot according to uvanbers of bottis
sauplee.




Umetco Minerals Corporation
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January 21, 1988 ﬁ*ﬂ[/V[ﬂ ._’i

Mr. Harry J. Pettengill

U. S. Nuclear Regulatory Commission
Region 1V

Uranium Recovery Field Office

Box 25325

Denver, CO 80225

Re: Umetco Minerals Corporation
GUA-1358: Docket No. 40-8681
White Mesa Mill, Utah
»
Dear Mr. Pettengill:
The purpose of this letter
with Harold R. Roberts, General Manager
Company or their representative

radium tailings
in a timely manner. These
White Mesa Mill if Landmark

Please feel free to contact me

ANDING, LUTAH BAaST

l
\9

is to authorize you to deal directly

of Landmark Reclamation

in regards to the New Jersey

so that any Licensing actions can be accomplished
tailings

may be disposed of at the

is the successful bidder.

if you have any questions.

Very truly yours,

!(,\ il S 1 k*jfvw_.lu\J g
¢
John S. Hamrick

Site Environmental Coordinator
Umetco Minerals Corporation

White
xc
E. W. Shortridge
D. K. Sparling
H. R. Roberts

Central File

~SSOXISOT2E

Mesa Mill

/2
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January 20, 1988

Mr. Harry J. Pettengill i v
U. §. Nuclear Regulatory Commission /- ‘
Region 1V [ JAN 1989 ¢}

Denver, Colorado 80225

Uranium Recovery Field Office !C [,", ot
Box 25325 () ULH) 5
\,‘:. ",:;

Dear Mr. Pettengill: \\iﬂiggzaif

Landmark Reclamation (Landmark), acting as a subcontractor to
Nuclear Assurance Corporation (NAC), 1is proposing to receive
tailings material from cleanup of a radium processing site in the
state of New Jersey and to process and dispose of this material
in the White Mesa Mill tailings impoundment. This proposal is
being undertaken with the concurrence of the partners of the
White Mesa Mill; Umetco Mimerals Corporation and our garent
company, FEnergy Fuels Nuclear, Inc. You will shortly be
receiving authorizition from Umetco Minerals to deal directly
with Landmark on licensing activities for this project.

The activities at the New Jersey clean up site and transport
of the material to the White Mesa Mill site will be the
respensibility cof NAC. Landmark will assume responsibility at
the White Mesa Mill, receive the material, conduct verification
of shipping manifests and inventory of material, and arrange for
processing and final disposal of the tailings material.

This letter is a formal request for amendment to the White
Mesa mill Source Material License (# SUA 1358) to receive,
process and permanently dispose of this material.

This material is coming from several sites in the state of
New Jersey which were dump sites in the early 1900's from the
milling of carnotite ore from Paradox Valley, Montreose County,
Colorado. This ore was processed for radium extraction at a
plant in the New Jersey area in the early 1900’'s and radium
processing ended in 1626.

Attached for your review are several items of information
received from the state of New Jersey, through NAC, which give
basic background information on the history of the tailings
material, the cleanng and sampling programs, and a characteriza-
tion of the radiological aspects of +this material. Any
additional information on this tailings material which becomes
available will be forwarded to your attention.

License Fee Information

DESIGNATED ORIGINAL W bt g
Certified B

& One Tabog Conter 1700 17¢h Sireer  Suie 300 Denver, Coloeado 80202 i ‘ ) %
o e BT W03/595 033
7 A £ fpuoet




arry J. Pettengill

5. Nuclear Regulatory Commission
Jéﬁuary 20, 1988

Page 2

Activities planned at the White Mesa Mill site will involve
the receipt of tailings material contained in 55 gallon drums and
metal storage boxes shipped to the White Mesa site according to
Department of Transportation and U. 8. Nuclear Regulatory
Commission regulations and guidelines. The material is contained
in 9,525 GS5-gallon drums »nd 51 B-12 metal storage boxes
containing approximately 4000 1bs each. The total amount of
material 1s approximately 3,912 tons.

An initial verification will be made to ensure that all
containers have arrived intact with no shipping damage and that
all containers received correspond to shipging manifests from NAC
at the New Jersey site. Act vities will then involve the removal
of tailings material from the storage containers (55 gallon drums
in metal storage boxes) and placement of this material on the ore
storage pad at the White Mesa Mill for processing, once the mill
resumes operation in mid-1988. All existing license conditions
for employee and environmental health and safety will be followed
with the appropriate documentation for all activities involving
the handling of this material. ,

Because of the relatively low radiological activity of this
material, the impact of final disposal in the White Mesa Mill
tailings system will cause no additional radiological
considerations for the maintenance and ultimate reclamation of
the tailings disposal cells. Depending on the specific time
period in which this material is processed through the White Mesa
Mill, it would be our intention to discharge this material into
the central part of Cell 2 or the eastern edge of Cell 3.
Documentation will be provided to the NRC as to discharge points
for tailings slurry at the time the material is processed t ough
the mill. The material will, in fact, end ug as a homogeneous
mixture with the other uranium-bearing ores being processed at
that time and will not end up in the tailings cells as an
isolated pocket of specific material.

The only revision to the operating procedure for the White
Mesa Mill will be for verification of receipt of the material at
the White Mesa Mill and the removal of material from the shi ping
containers prior to being fed to the mill process. ese
revisions to the operating procedures will result in no
additional employee exposure or environmental impact to the White
Mesa Mill area.

Enclosed is a check for $150.00 to cover the cost of
initiating this license amendment request.

70717
{/s2
7
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arry J. Pettengill
s. Nuclear Regulatory Commission

January 20, 1988
Page 3

Timing for approval of this request 1is very critical as we
must have authorization to receive the material at the time of
bid submittal to the State of New Jersey. Bids are to be
submitted by February 11, 1988, and I would appreciate an initial
indication from your office if there is any problem in meeting

this deadline.

If you have any questions or require additional information,
please feel free to contact me.

Very truly yours,

/ 7y 7 //.j/) :, —
/(,/.-'z/z‘-(‘f-'/ e A o i

<

Pl
/" Harold R. Roberts
General Manager

HRR : smm

Enclosures




