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[ Dear Mr. Pettengill:
|'
| Landmark Reclamation (Landmark), acting as a subcontractor tc,.

Nuclear Assurance Corporation (NAC), is proposing to receive'
tailings material from cleanup of a radium processing site in the q
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 ccncurrence of the partners of the
White Mesa Mill; Umetco Minerals Corporation and our parent
company, Energy Fuels Nuclear, Inc. You will shortly be
receiving authori2 ition from Umetco hinorals '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
responsibility of NAC. Landmark will assume responsibility at
the White Mesa M4.il, receive the material, conduct verificatico
of shipping maufests 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 R

New Jersey which were dump sites in the early 1900's from the
milling of carnotite ore from Paradox Valley, Montrose 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 1926.

Attached for your review are' several items of information i
' received from the state of ~New Jersey, through NAC, which give

basic background information - on the history of the tailings-
material, the cleanup 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.
'

9403300228 930621 ..

PDR FOIA |

DARKE93-226 PDR
One Tabor Cemer 120017 h nireci Smie2500 Denver, Colorado
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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. S. Nuclear Regulatory
Commission regulations and guidelines. The material is contained
in 9,525 55 gallon drums and 51 B-12 metal storage boxes
containing approximately 4000 lbs each. The total amount of
material is 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 saf ety will be followed
with the appropriate documentation for all activities-involving
the handling of this material.

9

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 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 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,
-,

/ / u ,.
^

~n..v c ( 7 -(/=- s. L
,

w . .:
'

Harold R. Roberts
General Manager

HRR:smm

Enclosures e

_
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. INTICDUCTION

A study was uncer:aken at the r e c,u e s t of a M.r. Vayne ?. Creenstone,

accorney at law, to conduct a geological investigation of certain sites

in Montclair West Orange, and Glen Ridge, New Jersey. These three

sites have been identified in U.S. Environmental Protection Agencj

reports (references 1-4) as radium contaminated areas, with high levels

of radon gas and ga=ma radiation. The sites are all located in residential

areas where many homes are situated. The sites were once dump sites in

the early part of the 1900's. Construction of homes on these sites

began in the late 1920's. The sites were fully developed as residential

neighborhoods by the early 1940's (reference 3). All three sites are

within ik mile radius from the site of the former U.S. Radium Corporation's

processing plant in Orange, NPJ. Carnotice ore from Paradox Valley,

Montrose County, Colorado was processed for radium extraction at this

plant in the ea'rly 1900's (references 5-8). Radium processing at the

Orange plant ended in 1926 (references 5-8).

The nature of the geological investigation was to examine and

analyte the materials underlying the three sites in order to: 1) determine

the composition of these materials and 2) determine the geologie nature

and origin of these materials.

PROCEDURE

The geological investigation involved the follev.ing precedures:

1. Field inspection of the sites for their topographic and

geologic setting. |

|

-
,
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2. Field sanpling which included:

a. obtaining geologic samples of the excavation. cn '.'irginia

Street and Nishuane Avenue, Montclair, where contaminated

caterial is being removed by a NJDE? project. +

b. obtaining augerhole geologic samples at the Montclair

West Orange, and Glen Ridge sites.
,

3. Stereoscopic microscopic examination of the geologic samples.

4 Scanning electron microscope (SEM) and I-ray analysis of

selected sa=ples.

5. Radioisotope analysis by garms spectrometry of selected

samples.

6. Comparison of the ' geologic samples taken at Montclair West

Orange, and Glen Ridge with the ore tailings at the site of
-

the for=er U.S. Radium Corporation's Radium processing plant

at Orange, New Jersey.

.

GEOLOGIC SETTING

The Montclair, Glen Ridge, and West Orange sites are located in the

Newark Basin, a geologic structure that for=ed 200 to 180 million years

ago. The bedrock of the area is the Brunswick Formation, a reddish brown

mudstone, sandstone and siltstone. The Brunswick Formation in Montclair

and West Orange is covered by a thin cover of ground moraine that was

deposited as the Wisconsin Ice Sheet melted from New Jersey around

10,000 years ago. This material, which was derived frem the Brunswick

Tor =ation as it was overidden and scouted by the ice sheet, was encountered

in the U.S. Envirec=ent Protection Agency's study (reference 3). At

Glen Ridge stratified drif t overlies the Brunswick Tormation (reference

3).

7
__ __ _ __
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Topographic =aps dating f rom 1002 to 1937 vich a 20 foot ecccour
,

|interval shoe a gentle s1 coping area at each of the site locations. j
i

Prior to alteration by various human activities small streams ran 'l

threugh the area. They are nov channeli:ed and the sites have been

altered by various develop ents such as housing and recreational facil,

ities. In the early 1900's, prior to,these developments, the embankeents |

of these streams and gulleys were used for du= ping of refuse and fill so

that the original profile vah altered. As an example, at the Montclair

site a small gulley used to parallel Virginia Streec between Nishuane

Avenue and Harrison Street. The gulley was subsequently completely

filled in. The fill can be observed in the N.J. Department of Environ = ental

Protection's excavation pit at Virginia and Nishuana. The fill vas also

encountered in boreholes taken' in the U.S. EPA study (reference 1) and
,

in the augerholes of this study. In a similar way fill underlies the

Glen. Ridge and Nest Orange sites.

.

FIELD SAMPLING

Taking of geologic samples (Figures 1-3) was guided by the maps in

the U.S. EPA reports (references 1-4) showing the areas at the sites

where high gamma radiation reading vera observed. Location M1 at the

Montclair site is the excavation pit at the corner 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 minute (CPM) were

taken on each sample as it was retrieved during the operation. Sa=ples

were placed in sample bags for later laboratory study. The penetration

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

3 .
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(teierences 1 and 2). The objective was to sample incarvals with :he

. highest-gam =a radiatton teadings.

STEREOSCO?!C MICROSCOPE E7. AMINATION-

Each sample was examined under a stereoscopic light microscope.

The lithology of each sample was described (Appendix A). The results of

this study supplemented by observations taken at the sample' site indicate

that the fill overlying the natural materials consist of several intervals.

Most prominent is ash and slag, of ten mixed with bottles and ether

sacerial such as cera=ic brick and other refuse. The majority of bottles

recovered once contained food products such as catsup, mustard, milk,

cream and soda. Some chemical glassvare was also recovered. Other
,

intervals contained rock frag:%nts such as might come from excavations

of local bedrock (Brunswick Tormation). The most interesting intervals

for purposes of this study were the light gray to white sand intervals.

The characteristic sand of these intervals was also found to be mixed in
.

varying degrees with ash and other fill. The highest gam =a radiation

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

Sands").

THE WHITE SA. YDS

The White Sands consist of fine to medium grained sand. The sand -

grains are rounded in the medium-size 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

frosted surface which is due to micron-size pitting of the surface. The

frosted surface can also be seen on sece surfaces of the smaller angular

4
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gra ns.. Other surfaces of these angular grains are s=ooth, clear, and
' '

::ansparent, an incication that they are broken surfaces.

Also associated with the White Sandt is a white matrix which is

cemposed of -very fine silt and clay material. This matrix often partially

coats the frested surfaces of the grains. The 'ahite Sands therefore

have a unique physical signature which allows their ready recognition at
,

all of the sample localities even when the sands are mixed with ash and

other material.

MINING OF THE CARN 0 TITE ORIS OF COLORADO

Deposits of carmotice were first discovered in 1899 in the vestern

part of Montrose County, Colorado (reference 9). The yellow mineral in

these deposits which was found h:o contain uranium, vanadium, and radium

was given the name carnocite. Carnotice cres were mined f or their

radium concent from 1911 to 1923. Mining practically ceased in 1923

when Belgian Congo pitchblende ore- began to supply radium (references 8,
.

9).

Carnotice ore that was shipped to Orange, New Jersey came from

=ines situated in Long Park, Paradox Valley in the.vestern part of
4

Montrose County, Colorado (reference 7). These mines, operated by the

U.S. Radium Corporation (originally called the Radium Luminous Materials

Corporation) from 1916 to 1923, vere collectively called the Doctor

Camp. Various mine shafts were named Long Park, Yellow B,ird, Hart Camp,.

Wild Steer, Cripple Creek, and Honeymoon. Approximately 19,300 tons of
.

are were produced from 1916 to 1923 (Table 1). Ore was shipped from

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

(references 6-8).

5
..
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GE0'0CY OF DIE CARNOTI!E ORES OF CCLORADO

The carnocite ores in Montrose County. Colorado, which were cLined

by the U.S. Radium Corporation, occur in the Morrison Formation (reference

9). The Morrisen For ation was deposit'ed during Late Jurassic time

about 150 million years ago (Ma). The Morrison Formation consists of

green and red shales which, in Montrose County, are interlayered with

gray and white sandstones. These sediments are of continental origin

and formed in stream and floodplain environments.

~

- --.....

Carnotite mineralization occurs in missive Ierses~ol san [ scene

which are up to 60 f eet thicit (reference 9). Crossbedding is prominent

in the sandstone lenses. The crossbedding indicates that the sandstone

lenses were deposited along meandering streats as sand dunes, channel
e

sands , and sand bars.

RELATIOSSHIP BETVEEN THE WITE SANDS AND CAR 30Tl!E ORE

The W ite Sands were first identified at the site of the former

radium processing plant of the U.S. Radium Corporation in Orange, New

Jersey (reference 10). At the Orange site small bits of carnotice are

found mixed vich this sand. The sands were identified as tailings of,

carnecite ore which was processed at the former radium processing plant

(reference 10). These sands came from the mines operated by the U.S.

Radium Corporation in Montrose County, Colorado (ref erence 7).

The rounded grains and frosted surf aces of the grains of the Wite

Sands were produced in the environment in which they were deposited some

150 Ma. Rounding of the sand grains is caused by the impact of grains

with one ancther as they are blown by wind and transported by rivers.

The nearly perfect rounding of these grains and the frosted surfaces

c.
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incicace enac the grains had a complex geologic history befors : hey were

deposited. *he term cacure is somecimes used in such cases te indicace

an aging effect on sand grains. In contrasc. sand grains that do noc

*

have a complex geclogic histcry have sharp angular surf aces. The White

Sands, cherefore, have a uniaue signatura vnich readily identifies the

and allows their separacion from other sand deposits.

The White Sands saepled ac the Montclair. West Orange and Cien

Ridge sites were directly compared vich the sands from the Orange site.

They all have che same genesis and origin. They came from the sandscene

carnocice ore deposics of the Morrison For=acion in Montrose County,
4

Colorado. Turchermore, they are callings of processed carnotice ore
,

from which the carnocite was leached.
P

-

RADICACTIVITT SOURCE IN TEI WHI!! SANDS

The highese levels of gae=a radiation vere found to be associated

sich che White Sands chac vare sampled ac che Montclair. West Orange,

and Glen Ridge sites. At the Montclair and Glen Ridge sites carnocice
i

was identified and it obviously is the source of some of the radiacion.

However in other cases of high radiacion carnocite was not found.

.-

Radionuclide analysis of the White Sands shov* that _they have activities ,

1
-

-- ..J
... -..

., . - --.. i

of ra_dium - 226 and thorium - 230 cuc.h higher than uranium activities / !

(refersace 3). This indicates that the concentrations of %betus ame. i
~...a.>. /

ahoeinsa havie besa.'enn.mdeed or thet''bt~ahnid'Hiir~WeEffTdfpTayed?

Microscopic analysis of 60 and 100 mesh and pan sieve fraccions of

White Sand samples at all three sites revealed, yellow-orange 'to pale /

orange to white cryscalline grains. * These grains were identified by

X-ray analysis as h 'sulphacs0 (Appendix A). Uranium was not

7
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, . detected by X-ray analysis in the barium sulphate. -Approxicately 100 ), ,

;

grains of bariuc sulphate were visually isolated from a sample of White, ,

Sand (location M1) for ga==a radiation testing. Tests shoved that this

saall amou .c had gac=ra radiation activities two ti=es background level. |

|

Subsequently, a technique of separating barium sulphate by heavy liquid i

|
*

.

(brocoform) was used to rapidly concentrate this substance. Casima '

radiation activities were always above ~backgroun'd Invals in the concentrated .

barium sulphate samples. In the abserice of detectable levels of uranium,

this indicates that- the- bartu:s suIpfiicTh*diirrelltes thweitna': 226~hund

thorium - 230 radionuclides. The barium sulphate concentrates were

subjected to a gar =a spectrometry analysis for identification of the

radium-226 radioisotope. Radiu:n- 22S irat ' conf rand. The barium sulphate

in the White Sands is, in fact, barium-radium sulphate.

This analysis shows that radium contamination at the Montclair,
s

~

West Orange and Glen Ridge sites is due, at 1 east'in,part. to

barium-radium sulphate. It is' clear that the barium-radium sulphate is
_

the result of a man-cada process which separates radium from uranium.

The association of the uranium-vanadium-radium sineral carnotice with

the barium-radium sulphate establishes that the barium-radium sulphate

is derived from processed carnotite, ie. carnotice ore.
~. --

It is known that the radium production process used by the U.S.

Radium Corporation at the Orange plant was an sur2d lasch procese (references

6 and 11). Carnotice ore af ter crushing, was placed in acid-proof brick

tanks, and created with hydrochloric acid to dissolve the carnotice.

The solution was then created *vich sulphuric acid to precipitate barium

as sulphate. Radium precipitated with barium as barium-radium sulphate.

The resulting liquor which contained uranium and vanadium in solution

8
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- anc Berium-radium sulphace in suspension was decanted .chrough[a epe.ni_ng.. --

in the side of the cank le' vel with the top of the sand tails. In order, ,

e

co maintain the sulphates in solution the sand-liquor mixture had to be

scirred. 3arium-radium sulphate has a specific gravity of 4.3 so that

it vould set:le in :he tank rapidly if the mixture was not stirred. Taal

1pedt.sf- 'sandr remaining in tg tanis was vashed with water , stirrad, and .
!-

Weanted againg h sand calls were then conveyed to a dump The

separated barium-radium sulphate was'chen created through a series of

chemical procedures to produce che final product, radium bromide.

Samples of the sand tails were checked for activity in an electroscopic

laboratory before dumping. Small amounts of activity in the sand tails

were allowed in the dumping (reference 11). Since the procedure of
,

stirring and decanting the suspended barium-radium sulphate did not give

a complete separacion of this precipitate and because che entire s ud
t

ca11s in the tank vere not checked for activity, tc is mosc probable -

chac vscying quanciciee of radium-barium sulphate accompanied the sand

cails cor the dump. The acid leach process, also, did not completely *

dissolve the earnotite mineral because small amounts are presene in

ca111ngs on the site of the U.S. Radium Corporacion's radium processing

plant in Orange, New Jersey (referenca 9) and at the Montclair and Glen

Ridge sites.

I

NI.ATIONSHIP OF THE VHITE SANDS TO SAFPLE TYPES AT THE

HONTCLAIR, WEST ORANGE, AND GI.EN RIDGE SITES

Tour. general types of semples have been reported from the Montclair,

Vest Orange, and Glen Ridge sites: organic soil, non-natural fil2

veecertat, non-native soiy and native soil (reference 3). The presence |

9 . -
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of this gGnGral..cype of material is alSC confisted in this study. FWhI
. <

highest. levels otradionuelfde activity and gammar,radiarisaght *, ,

m.non-naturrI3 fff7 seterial and the non-native sein (reference 3).
,

Native material which includes the -3 runs ick For=ation and glacial drift

and moraine does not give abnor=al -levels .of activity and radiation.

The non-native fill material consists of ash, cinders, slag,

bottles of various types, porcelain, brickware, netal. and'other debris

mixed in varying amounts with sand, sile, and clay. The non-native soil

consists of the White Sands, y=11cvish sand 'and uniticolored siltsfand

clays. Microscopic analysis shows that all the non-native material'can'
2

.c

be placed in a spectrum according to the volume of sand in the sa:ple.

*he White Sands and associated other sands stand at one end of the

spectrum with decreasing amounts covard the other and of the spectrum.

5thers is an associ'atfoit "betve,en gresceiE~IenTsh ::.'--Mey ans1,. '

f,gra4cer amount's of sand '

As discussed previo'usly..the ktige Sands have a, unique signature-,

which allows ready identification. The rounded frosted grains can be

easily identified by microscope analysis. The Lt,ite Sands,yepresent'

pure concentrations of these grains. Yellowish sands _contain small,

amounts of carnotice mixed with the White Sand. San..d] . fill is kt.i.ta
*

- -- a

Sand mixed in varying proportions with non-native material. Ash..is
-

seldota free of some White Sand,* . The organic soil covering tha, contaminate <i

sites also contains varying amounts of ktite Sand.
.

,

d I

10
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CONCLUSIO:S.

. .

The results of this geological study of the Montclair and Vest,

Orange sites are the following:

1. The White Sands at these sites are the processed sand tails

from the acid leach process used at the U.S. Radium Corporation's radium

processing plant located in Orange, New Jersey.
.

1
\

2. The White Sands are residual sands from processed carnetite

sandstone ore cixed by the U.S. Radium Corporation f rom the Morrison
|

Formation in Montrose County, Colorado be tween 1916 and 1923.

The presence of the White Sands at the Montclair, West Orange,

and Glen Ridge sites establishes a direct link between the processing
e

and mining ope' rations of the U.S. Radium Corporation at Orange, New
~

Jersey and Montrose County, Colorado, respectively.

4 The gacma radiation and radionuclide activity at the Montclair,

West Orange, and Glen Ridge sites is due to radioactive caterials

incorporated in the sand tails transported from the U.S. Radium Corporation's

radium processing plant in Orange, New Jersey.
.

5. The source of the gamma radiation and radionuclide activity at

the Montclair, Vest Orange, and Glen Ridge sites is barium-radium

isulphatd and earnacith that were incorporated in the sand ta1Is transported

from the U.S. Radium Corporation's radium processing plant in Orange.

New Jersey.

11
,
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6. The barium-radiu: sulphaco was produced by the acid ;each

process applied to carnotice sandstone cres at the U.S. Radiu:
,

Cocporation's racium processing plant in Orange, New Jersey.

'

7. tavels.of grmm radfartet and radienuclide activity at the

Montclair, Vest Orange and Glen Ridge sites is related to the concentration

bf bariu:n-radium sulphate and carnotice and the degree of mixing of the

aarrying host. (White Sands) with oth'er non-native materials.

8. The Montclair, West Orange, and Clan Ridge sites ve:e used as

dunp sites by the U.S. Radium Corporation for disposing of processed

carnottte sandstone . ores during its operation of their Orange, New
.

Jersey facility between 1916 and 1926. This conclusion is based on the

fact that this was the only facility in New Jersey which concentrated
a

radium during '1916 to 1923 (ref erence 8) . Radium production in the U.S.

ceased after 1926.
-
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TABLE I
.

Produe: ion sca:istics of U.S. Radium Corpora::,on's Doe:or Canp,, ,

I.ong Park, Montrose Councr, Colorado from 1916 :o 1923.

Average i Men- Uranium
Ye a r_ ' Ore Produced (cons) Davs Oeersted Under2round Surface Oxide ! 0xide :

, 1915-16 600* 80 6 2 n.a. n.a.(

1916-17 3500 365 20 5 0.9 1.7

1917-18 3500* 365 28 16 n.a. n.a.

1918 * 3400 275 25 6 2.0 4.0
'

1919 1600 '180 15 4 2.3 4.3

1920 * 3500* 363 35 15 n.a. n.a.

| 1920 * $00* 64 6 1 n.a. n.a.

1921 1540 365 19 . t. 11.6 2.5 2.0

1922 930 304 12 7 2.4 3.5

1923 229 107 6.2 2.5 3.0 4.2
9

-

* estimated
c separate n.ine or nines recor:

source - reference 7
1

|

1

1

< 1

.

1
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Montclair Site > y*a . / ,,. ' , '
*

.

b* *
,.

'

Location M1 7
s"'J.

. , . -

SAMPLI GROSS COUNTS
1 INCHES PER MINUTI LITE 0 LOGY

|
t 0-3 a00 Mi: cure of fine sand and sil: vi:h '

abundant black coal-like chips,.

'

dark brown-Ln color, also brown

medium sand , ' white amorpnous
flakes, lumps of light grey s11cy
ash. Some fragments of coal.

,

2 3-6 350-400 Brown to yellovish brovn fine to
medium sand with abundant chips of

g coal-like nacerial, broken glass, ;
'

lumps of white ash. '

i
3 6-9 408 Brown fine to =edium sand and sile, (lu=ps of ash and slag-like caterial. j

Abundant coal-like chips. Small j

amounts of bright orange clayey )catrix*.

c 9 - 12 356 Brown fine-cedium sand and silt
, vich abundant black coal-like

-

chips. b'hite ash chips. Pieces of
dark grey slag, a few large quart:
grains.

5 12 - 15 416 - Dark brown'co reddish yellow brour. I

fine to medium sand, chip of white
ash, so=e large quartz grains.
Abundanc black coal-like chips.
Broken glass..

6 15 - 18 392 Brown fine-cedium sand vich chips
of white ash and black coal-like
chips. Some large quarts grains,
also a lictie silt. Lump of coal.
A little orange-yellow clayey
matrix *.

7 18 - 21 10,000 Light gray to white fine-medium
sand vich white ash and black
coal-like chips. Some large quart:
grains.

.

8 21 - 24 10,000 Light gray to white fine-medium

sand and white ash with streaks of
reddish yellowish orange material.
Chips of black coal-like material.
Lump of coal. Some bright orangish
yellow clayey matrix *.

19
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*.
,

M1 - Montclair Site
-

SAgyLE CROSS COUNTS
INCHES PER MINUTE LITHOLOGYa

9 24 - 27 307 White ash and brown fine-medium
sand and silt vich black ccal-like
chips. Bits of glassy slag and
orange yellow clayey matrix *.
Coal, glass. -Lump of glassy slag.'

10 27 - 20 321 Brevu medium to - fine sand with
scaccered large quartz grains.
Some black coal-like chips. Slag.

with orangish yellow natrix*.
White ash. Brovu silcscone cobble.

11 30 - 33 282 Brown fine to medium sand and silt
with some large quart: grains.
31cs of charcoal, coal white chips =
and yellow matrix *. Black and
orange brown slag. Grey clayey-silcy
matrix, white ash. Fragment of
slag crust.

12 33 - 36 235 Grey clayey-s11cy matrix, black
slag chips, charcoal. .Brevu,

- tine-medium sand, whice chips.
Piece of ceranic dish. Coal.
Ye11ovish-brova slag.

13 36 - 39 473 -- Brovu fine-medium sand vich black
slag-like chips, white chips.
Charcoal, broken glass. Pieces of
reddish-brown silestone. White
ash. Some large quartz grains.
Small bics of yellowish clayey
matrix *.

14 39 - 42 300 Brown fine-medium sand vich blacki *

slag-like chips, white chips *.
Light Grey clayey-s11cy matrix *.
Some large quartz grains.

15 42 - 45 950 Light Grey clayey-silcy matrix.
Brown to brown fine-medium sand and
sile with black slag-like chips *.
Coal. White ash. Bits of bright
yellev and orange matrix.

16 45 - 48 400 Light Grey to pale yellow clayey ;
matrix * vich gypsum crystals.
Black slag-like chips, charcoal. - )whice chips. Brown silcy sand. '

Fibers. Orange brown slag. Coal.

20 !
1

i
i



i A zh.w.a -.

.

, M1 - Montclair Site-

. . .

. .

SA,qt CROSS COUNTS
d INCHES PEP. MI;;UTE LITHOLOGY

17 48 - 51 287 Light Grey clayey matri:t with blacy.
slag-like chips. Coal. Oyster-
shell.,

'

18 51 - 54 300 Brevu fine-medium sand with black-
slag-like chips. Lump of coal.
Broken bottle glass. -Pale yellovish
white crust-like chips". Stoken

* pottery tile.

19 54 - 57 300 White ash vich brown slag material-
and black slag-like chips. Coal.

20 57 - 60 360 Like above.

21 60 - 63 300 White ash mixed with sand. Pieces
of coal and charcoal. Also black
slag-like chips. Some large quart:

*

grains. Some-yellev natrix*.

22 63 - 66 298 White ash mixed vich sand, coal,
charcoal, black slag-1 ke chips.e

-

Some orange-yellow matrix *.

23 66 - 69 336 Like above.

24 69 - 72 750 - Greyish browc =1xture of ash, sand,
and black slag-like chips. Coal;
glass chips.

25 72 - 75 750 - 900 Like above. Some orange-yellow-brovn- |,

macrLx*.

26 75 - 78 450 Mixture of ash, slag, coal, and
7 sand, battery. Blue glass.

27 78 - 81 286 Mixture of ash, slag, sand,
charcoal. Some orange yellov {matrix *. Pieces of vood, metal and '

heavy bottle glass. Old ceramic
stopper with' metal clamp. . Top ;

reads Gold Seal Bottling Works,
Vest Orange, N.J. Bottom reads
Pat's Khutter, Feb. 1, 1893.

28 77 296 ,n Reddish brown sandy silt.
below house

.|

21

,

|

. .

w - -



| '.N ' ' -
, a . ..x~Y N,

.. . .

.Montclair S&ce-

:, . .

Location M2. .

sA,91,g GRO55 C0t'NTS
p D:CHES PER MINUTE LITiiOLOGY

1 0 - 4" 105 Dark brown fine-medium sand vich
'. black slag chips, white' ash chips.y

2 4- 10 124 Brown fine-medium sand with black
slag chips, white ash, chips,
boccle.

3 10 - 13 130 Mixture of fine-medium sand and
ash, broken glass.

4 13 - 18 150 Brova fine-medium sand, black slag
chips, glass, white ash chips.

5 18 - 19% .230 like above

6 19% - 21 215 no sample

7 21 - 24 200 3rown silty, fine-medium sand wich
black slag chips, whice ash chips.

, some white sand.

8 24 - 26 240-290 Reddish brown fine-medium sand,
black slag' chips, white ash chips,
also light gray sand.

.

9 26 - 27h Like above but mixed vich ash

GROLTND LEVEL CPM AT AUCEREOLE 250 C?M

.

.

0

* r

22
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Montclair Si:e
*

,
, ,

' Location M3

SAMPLE CROSS COL'NTS
! INCHES PER MINUT2 L O OLOGY

1 0-a 275 hevn fine-cedium sand, black sla;
chips, white ash chips, whi:a sacd.*

,

2 4-6 ,,,24Qe Like above vi:h white sand
,

3 6 - 111s 240-280 Light gray to white fine-mediu:s

sand, black slag chips.-

4 1 11: - 13 180 Brown fine-medium sand mixed 'vith
ash.,

GROUE LEVEL C7M AT AUCEM OLI 550 C7M

.

.

. I

|
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Montclair Sica
, , .

Location M4 '

,. ,

.

SAMFLI GROSS COUNTS
: INCP.IS PER MINUTI LITHOLOGY

1 0 - Sh 200 Black fine-cedium sand, black slag
chips, white ash, coal.

2 Sh - 7h 300 Dark gray' fine-medium sand,-black.'
slag chips, coal, white ash..'soce

_ coarse quartz grains.
l.

*

3 7h - 8h 500 Gray' fine-medium sand, bla'ck slag,
| chips, white ash, glassy slag,

charcoal, yellow clayey. matrix.

4 Sh - 90 Light gray ec Wew fine-medium
sand black slag chips and white
ash, carnotice.

5 12 - 13h 675 Light gray fine-medium sand, . black
* slag chips, white ash, broken brick -

material, glassy slag.

6 13h - 14 575 Like above, abundant ash,-' pieces of
' reddish brown sandstone.

_

7 14 - 17 4.. Like above.

8 17 - 18 450 - No sa=ple.

9 18 - 19 350 Mixture of ash with fine-medium -j
sand. i

:(

10 19 - 21 400 Like above.
I

11 21 - 23 325 -Like above.

i
12 23 - 23h 240 No sample.

,

.

1
13 23h - 26% 230 Mixture of ash with fine-medius' 4

'

sand. -

.

e e

GROUND LEVEL CPM AT AUGERHOLE 2300 CPM.

.

24 -
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Montclair Site.

. .

Lecation M5-

gay,ptg CROSS C0lTh"IS
p ;5 CEES PER MINIITE LITHOLOGY

1 0-4 200 3rown fine-eedium grained sand,
black slag chips.

2 4 -8 280 Dark brown fine-medium sand with
black slag chips.

3 8 - 12 1050 Ligne gray fine-medium sand, minor
amounts of black slag chips.

4 12 - la 1250 Light gray to white fine-medium
sand, minor amounts of black slag
chips.

5 14 - 17 1550 Like above.

6 17 - 18 1350 Like above.

7 18 - 19 950 Brown fine-medium sand with black
slag chips.

s
a 19 - 22b 750 Reddish brown silty fine sand with

white ash chips and black slag
chips.

9 22h - 24 330 Like above.

10 24 - 28 180 Reddish brown mediu: sand with
black slag chips.

.

Il 28 - 29 125 Reddish brevn. silty fine sand,
piece of reddish-brown silcscone

(3runswick Formacion).

GROITND LEVEL CFM AT AUGERHOLE 2700

,

25

. .
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West Orange Site
,

'

WO-1

SAuyts GROSS COUNTS
3 n:CHES PER MINLTE LI~HOLOGY

1 0-4 1150 3rown silty sand and clay, white
slag and ash chips and black slag
chips.

2 4 - 7% 1100 3revn silty, fine-medium sand mixed
with white ash chips and black slag
chips, coal.

3 7h - 9 1025 Mescly ash and slag mixed with
sand, ceramic sacerial.

4 9 - 14 750 Like above, coal, ceramic material.

5 la - 15b 525 Like above - ash, slag, coal nixed
with sand, ceramic caterial.

6 15h - 17 480 Like above.

7 17 - 20 450 3rown fine-medium sand mixed with
p ash and slag.

8 20 - 22 260 5rown fine-medium sand with white
ash and black slag.

9 22 - 26 280 - Light gray to white fine to mediu:
sand.

10 24 - 23 325 White fine-medium sand.

11 18 - 31b 220 Like above with black slag and
cinders.

Î
12 3th - 33 180 Sand mixed with slag and ash.

CROUND LEVEL CFM AT AUGERBOLE 4450 CPM
.

.

26
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aGLEX K1DGE SITE-.. . .

.

Location CR-1
i
;

SAMPLE CROSS COUNTS '

A 15CHES PER MISCII LITHOLOGY l

1
- 0-9 720 brevn fine ce eediu= sand and si' t

'

vich black slag. chips and creanic
material

a
2 9-10 700 white and' brevn nedium ~ sand vich -

black slag chips and organic
m'terial. Some white chipsa

3 10-12- 660 like above with fine sand and silt.- ;
pieces of coal -1

4 12-13 540 brown and white fine to =edium
sand, silt. vich black and white i

slag chips. Coal

5 13-15 440 like above
,

-
,

6 15-19% 580 like above

'.7 19h-23 645 11ke above
'

_

8 23-24 560 like above
.. !

9 24-26 880 white =edium sand with white chips.
-

Piece of coal

10 26-31 800 vhite medium sand with white chips

11 31-34 820 like above but mixed vich brown.

sandy sile and-black slag chips.
Coal 'l

12 34-35 780 white twdium sand mixed vich white
ash, black slag chips, and coal - -

13 .35-36 785 .like above-
.\

14 36-37 815 like above
,

GROUND LEVEL C?M AT AUGERHOLE 642' CPM

.1

l
a
I
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GLEN RIDGE SITE

.

Location GK-2

SAMPLE GROSS COUNTS

4 INCHES PER MINUTE LITHOLOGY

! 0-6 57 dark brown very fine dand and silt,

vich black and white slag chips

2 6-9 69 brown fine to medium sand and silt
with black and white slag chips
"

3 9-10 73 like above

4 10-12 S0 like above

5 12-14 50 like above

6 14-17 75 like above

7 17-19 68 like above

GROUND LEVEL C?M AT AUGE2EOLE 100 CPM

e
-

.

!

.
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CLIN ?,IDGZ 3ITE...

* '

Location CR-3

SAMPLI GROSS COUNTS
a . INCHES PER MI5UTI L ~50LCGT

0-9 1040 vhi:a mediun :o cease sand, brown1 ,

si,1ty sand, black slag chips, white~

L_
I ash

: 9-12 1079 like above with white clayey silt

3 12-16 1225 white clayey silt mixed sich sand -|

4 16-19 1870 like above
. !

'

5 19-23 1040 brown =editm sand and silt vich
some black slag chips

6 23-23 885 like above i
.1

|

C20CND LEVIL CFM AT AUGERHOLE 1580 C?M |

9
.-

I

'l
-

i. + i
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GLEN IIDGE SITI, ,

'

Location CR-4

5Agyng GROSS COUNTS

# INCHES PER MINL'TE LITHOLOGY

0-7 343 dark brown medium sand'and stict .

vich black slag chips and organic-

material
'

2 7-9 300 like above

3 9-12 200 brown fine to medium sand and silt
mixed with whice ash and black slag
chips, pieces of coal

4 12-14 700 like above

5 14-18 763 like above. Piece of green-blue
boccle glass

6 18-21 5180 whice medium sand mixed with black
slag chips, white ash, white chips,
and whi:e clayey silt

7 21-24.5 3000 e like above

8 24.5-27 1600 like above

9 27-30 1600 like above vich piece of coal

CROUND LEVEL CFM AT AUGEREOLE 158C CPM
,

l

.

;

k |
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GLU; RILCE SITE- -
-

.

Location CR-3

SAMPLE GROSS COUNTS
.1 !NCHES PER MINCIE LI!HOLCCT

1 0-3 500 da-k brown fine to mediue sand vi:5
black and whi:e slag chips

2 8-10 345 like above

3 10-13 700 like above with ash

4 13-15 685 like above with white medium sand

5 15-19h 900 mixture of ash, coal, brown and
white sand and silt

6 195-23 840 like above

7 23-24 725 gray ash, slag, and coal

8 24-26 595 like above

9 26-19 525 like above
s

-

10 29-31 700 like above

11 31-32 490 like above

12 32-34 395 like above

13 34-36h 536 like above

G20CND LEVEL CPM AT AUCERHOLE 10J.0 CFM

.
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C1.EN RIDGE SITE. ..

* *

Location GR-4

SMiPLE GROSS C0th!TS
/ INCHES PER MINUTI' LITHOLOGY

t 0-7 630 mxcure of ash, brown sand and
si;c. black and white slag, coal-

2 7-9 750 like above with white fine sand and
silt

3 9-10 585 l'ike above

4 10-13 860 like above, greenish blue boctie
glass

5 13-15- 710 like above

6 15-19 450 like above

CROUND LEVEL CPM AT AUCERHOLE 1500 CFM

,
~
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GLIS KIDGE SI E. -
,

.

Location CR-7

g,ugtg GROSS COUNTS

/ INCHES PER MINUTE LITEOLOGY

1 0* $000+ brown and white mediu sand vich'

black and white slag chips.
Orgariic material

* sa= pled at gaceport at entrance to field

.

Locality GR-8

SAMPLE GROSS COUNTS
i INCHES PER MINUTE LITHOLOGY

l 0* 8200 brown and white medium sand with
black and white slag chips.

'

Organic craterial

sacpledinfieldfrenanchilgs*

-

W

|

(
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37ANDAF.DLI55 EDS ANALYSI5
.-. ........sone t. w n n c . ; 2 0d, ..s.VI,., M.AG. i>>i-

g:IMEHT UEIGHT F c.EC !3 I ON OXIDE GXIDE NO . OF 'C.'. T!O.:5
8 LINE K-RATIO FERCENT 2 SIGMA FORT 1ULA FEECENT IN FORHULA'

4L KA 0.01?7 5'.97 0.27 AL203 11.27 0,s007
SI KA 0.0743 20.06 0.40 SIO2 42.o1 2.55d?
CA KA 0.0231 3.d2 0.13 CAO :.07 0.3272
TI KA 0.004? 0.83 0.10 TIO2 1.39 0.06'S
V KA 0.0552 8. 6 2 0.33 V205
FE KA 0.00?8 1.34 ~0.16 FE0

~15.40 0.4131
---

1.73 0.0872
F9 MA 0.0168 3.89 0.29 P90 4.19 0.0680
U HA 0.087S 15.?1 0.51 UO2 18.05~ 0 0401
0 2 3?.76

'' ~

TOTAL 100.00 4.7ss1

NUMBER OF CATI 0i4S CALCULATED ON BASIS OF 9 OXYOEM ATOMS.

s

* DETERMINED BY STOICHIOMETRY .

(' 'l

-
.

.

. .

.

.

S

,

~e



. . _ _ _ _ _ . _ . _ _ _ _ _ . _ _ . _ _ _ _ _ - . _ _ _ _ . _ _ _ . _ . . _ . _ _ _ _ _ . _ . _ . _ . - . _ _ _ _ _ _ _ _ _ _ - - _ _ _ -

,,& ' s *

, - fi,.s
, u

.

'
.' O&L.ay. ' Ls. .'. ie A m. ~ -*A.-+-~4-*w'~' * - e O*'L" " A " '.e =''' '" *" " '' ' ''", * * ' " * ' ' ' ' " " ~ ~ *"

.. .

.s - r.h. 2 . . . . .. . . .-
h. ....... ........_..-.m. 264. a. s . . . ., . . . .

.
.

. .

. .

.

e r = . n.da. . ..
- . a .,

. ==.

ns. . ,

.

.

.

1

ACCELI.:.a7ING VOLTAGE 18.3 KE9:

INCIDENCE ANGLE 90.0 DEGREE 5

E.rFECTIVE TAKE-OFF ANGLE 22.1 DEGREES
'

.

-

.

STANDARDLE55.ELS ANALfSIs
(CAF COF.RECTION3 V!A MAGIC V)

ELEMENT UEIGHT ;&ECISIGH OXIDE OXIDE HG. OF C.4TIONS-? LINE K-F. A T I O F E:.C2NT 2 SIGMA FORHULA PERCEHT IN FORNULA
SI KA 0.0148 4.07 0.05 SIO: 9.71 0.d573
3 NA 0.0796 14 22 0.37 SO3 35.53 2.0101in in O.4002 49.?! 1.;D BAO 55.76 1.64?10 * ~31.76

~0 fAL 100.00 4 3135

6i01:5E:. OF CA ~IONE C ALCL'LnTED Oil 3:.SI3 0F ? OXYGEH ATOMS.
.

.
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ANALYTICAL EQUIPMES'T US4D IN STUDT.. .

. .

1. Zeiss Stereomicroscope (magnification 20X to 200X), Departnent of

Geological Sciences, Rutgers University, New Brunswick, MJ - used

for visual examination and description of samples.

.

:. Jeol Scanning electron microscope with x-ray analyses, Cee-0-Kem,

So=erset, NJ - used for high resolution exanination of grains and

. particles, and identification of elements and minerals by x-ray

analysis.

3. Cacma spectrometry system ecuipped with a teledyne sodium iodide

crystal and a Tracor Northern TN 7200 multichannel analyzer,

Radiation, Environment, Realth and Saf ety Department , Rutgers
-

University, New 3runswick, NJ - used f or identification of radium-226

radioisotope. ,
.
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Attachnent

Radiological Characteristics of the Radium Contaminated
Soil frote Montclair - Glen Ridge. NJ

,

|
Number of Containers and Quantities of Excavated Soil '

During the 1985 construction season. excavations were conducted at three sites in
Gian Ridge and Montclair. All of the nacer141 excavated was placed in sealed 55
gallon drums or 44 cubic foot sesel boxes. This work is sumasarized as follows:

l

l

TABLZ l - SIMMARY OF EICAVATION QUANTITIIS

Total Veight j

Contairars Filled Total Volume of Container
Site Druina 3 cares in Containers Contents

Icrearet Street 3,739 16 1,043.9 CT 1.151.5 T
Lorraina Street 4.383 35 1.250.2 CT 1,599.2 T

Virginis & Tranirlin 6.230 33 1.763.3 CT 2.499.2 7 ,

IUTAL 14,402 * 84 4,057.6 CT 5,249.9 T

The valuas tabulated above inelnde the 4.902 drums and 33 boxes in storage at the
V7 Site. Since these containers have not beets processed or weighed through the
transloader, only estinstad not weights are availsble for thase drums and boxes.
m estimates were developed from sample drums and boxes which were weightsd; the
escinated nat weight for osch drum is 775 pounds and for aach box is 4.000
pounds. Nee values are used in the above table and in all other calculations
related to the contents of tbsse drums and boxes.

Eadiological Characteristics of Excavated Soil

During the axcavation program, soil samples were collected for counting in the
r ficId laboratory. The Samples Part Collected aC randoW from the working facts of

the excavation and p1Acad 12 clean plastic bottles for transport to Eberline's
field laboratory at the Oak ,8treet Tard. Is the laboratory each sample was
counted in the shielded ccantins well using am integrating syntilometer for
apprnxiastaly tea (10) minutes per saeple. Tbs counting results were recorded in
the laboratory alems with the site of origin and control number for asch sample.

A total of 474 bottia samplan vers collected and countad during the 1985
'

cxcavation program.

.
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TABLE 2 - DISTRI3tTTION OF BOTTLE SAMPLES BY SITE

Number of Samples Percent of Samples
Site from Each Site From Each Site

,

Carteret 63 13.3%
Lorraine 271 56.9%
Yirginte-Franklin 142 29.8%

TOTAL 476 100.0%

Before being need in further analyses, each reported value was doubled. This
factor was applied to correct for the differsuce between the field measurement of
activity pr unit of vv c,, eoil weight and standard analytical methods based on
cetivity per asult of d.,r,y, soil weight._ The correctica factor is based on
experience over many years of week at many sitas and not strictly on the ratio of
wet to dry weight of the soils at the Montetair and Clan Eidge Site. This
correction factor has bsan empirically estabIlshed as broadly applicable and
there is no evideoca indicactng that this factar is not applicable to these
Atas.

The radiological content estimates twoolting from the bottia samplas are
ensnari.ied in the following tables. '

TABLE 3 - Ninf3ZR OF SAMPLES IN ZACH R.ANCE IT SITZ
.

Rante of Accivtty Cattaret Lorraine Virgtnia-Franklin Totals

all samplas 63 271 142 4,76
all samples 4.2000 pC1/g 62 255 141 461
all samples < 750 pci/g 39 246 141 446
cil samplas < 200 pC1/g 57 22r 132 410

tmr 4 - AVE 2Act ACTIVITY OF SAMFLIS IN EACH RDGI ET STIZ,

FOR ALL $1713 VIIGRTED BT NUMBER 07 SAMPLES,

Rance of Activity Cartarat Lorraine Virginta-Franklin Averinges*
(7 1/5) (PCi/5)0 (P 1/5) (P 1/3)C C

all samplee 430.80 '464.10 128.77 360.79
all samples except highest 110.79 279.08 64.54 190.07a* iall saeplas 42000 pca/g 110.79 123.37' 64.54 103.69
all samples 4.750 pct /g 54.33 68.24 64.54 65.76
allsamplesy200 $1.50 26.45 43.71 35.71

,

CAretages weighead according to numbers af samples in'sach rants from each site.
not according to weights of material ascavated from each site.

**txcludes highest sampla from each sita.

-
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TA3LZ 5 - PERCINT OF 30TTLE SAMPLES IN EACH RANGZ
BT SITE BASED ON NUMBER OF SAMPLIS

Range of Activity Carterec Lorraine Virginia-Franklin Averages * j

all samples 100 % 100, I 100 % 100 %
all samples <,2000 pci/g 98.4% 95.2% 99.3% 96.8%
all samples < 750 pCA/g 93.7% 90.8% 99.3% 93.7%

,

cil samplea <200 90.5% 81.5% 93.0% 86.1% q
f
| 0 Averages weighted according to numbers of samples in each range from each site,
l not according to weights of material excavated from each site.

>

TAELZ 6 - DIST1130 TION 07 BOTTLZ SAMPLIS AND SOIL j
EICAVATID BEIVIEN SITIS |

1

Forcene of Bottle Percent of Matarial i

site Samples (by Number)_ Excavated (by Weight f

Carteret 13.3% 21.9%
Lorraine 56.9% 30.5%
Virginia / Frank.lin 29.8% 47.6%

|

1
* |

' TOTALS 100.0% 100.0% -

|

|

'

-

TABLZ 7 - AVERACE A4,uv uI IN EACH RANCE F1LOM BOTTLE SAMPLZ IISULTS

VEICaTID ACCORDDC TO PORTICN 07 SOIL IICAVA rTn TROM EACH SITE

Range Avera ges *
1

all estarial 297.80 pC1/g |
all naeertal except higheac 140,10 pci/g :

all material < 2000 pC1/g 92.61 pC1/g I

all materis14,750 pC1/g 64.31 pC1/g
all natorial e.200 pci/g 40.27 pci/g

,

|

*Averagas are weighted according to weights of asterini
excavated from each sita. not according to cambers of bott.fo
sa:eples.

.

!
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'

Mr. Harry J. Pettengill
U. S. Nuclear Regulatory Commission
Region IV
Uranium Recovery Field Office
Box 25325
Denver, CO 80225

Re: Umetco Minerals Corporation '

SUA-1358: Docket No. 40-8681
White Mesa Mill, Utah

9

Dear Mr. Pettengill:

The purpose of this letter is to authorize you to deal directly

with Harold R. Roberts, General Manager of Landmark Reclamation
Company or their representative in regards to the New Jersey
radium tailings so that any Licensing actions can be accomplished
in a timely manner. These tailings may be disposed of at the

White Mesa Mill if Landmark is the successful bidder.
Please feel free to contact me if you have any questions.

Very truly yours .>

&k b hhm^h
John S. Hamrick
Site Environmental Coordinator
Umetco Minerals Corporation
White Mesa Mill

Xc

E. W. Shortridge
D. K. Spar 11ng
H. R. Roberts
Central File

.. .L- 4c
'>;
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LANDMARK RECLAMATION !-
. , ,

ovoo mn od
RETURN ORIGINAL TO PDR, HQ.

r.*%
January 20, 1988 c-

g
,

'

9 %8nro
itsMRc .

Mr. Harry J. Pettengill O 'h .-,

U. 5. Nuclear Regulatory Commission 0 5 dAND g *MRegion IV '[f
D

( 1988 . ., fW
Rj 1 MAir so.no, jjUranium Recovery Field office

g\M"g Q{r,;
p p' 8E' V C*n ctre,Box 25325

I II d \ gDenver, Colorado 80225 \
& N A\%vDear Mr. Pettengill: eg y-

Landmark Reclamation (Landmark) , acting as a subcontractor to
Nuclear Assurance Corporation (NAC), is 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 Mirierals Corporation and our parent
company, Energy 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
responsibility of 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 Iinal 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, Montrose 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 1926.

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 cleanup 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
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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. S. Nuclear RegulatoryCommission regulations and guidelines. The material is contained
in 9,525 55 gallon drums and 51 B-12 metal _ storage boxescontaining approximately 4000 lbs each. The total amount of
material is 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. 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 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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Ti. ming for approval of this request is very critical as wemust have authorization to roccive the material at the time ofbid submittal to the State of New Jersey. Bids are to besubmitted by February 11, 1988, and I would appreciate an initialindication from your office if therethis deadline. is any problem in meeting

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

Very truly yours,

tu
|

Harold R. Roberts |General Manager
i

HRR:cmm

eEnclosures

_

|

l .

!

I
i
'
.

I
.

1

1
' t

l

,

|


