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NEST CHICAGO FACILITY

DECOMMISSIONING PLAN

INTRODUCTION

In July, 197', representatives of Kerr-McGee Chemical
Corporation met with the Nuclear Regulatory Commission, the
Illinois Department of Public Health and the Mayor of Nest
Chicago. At this meeting, it was agreed that KMCC would
develop a plan for decommissioning of the Nest Chicago Rare
Earth Facility based on the principle that the minerals
contained on the property could remain on the site if
treated in an environmentally sound manner- The objective
of KMCC would be to release the manufacturing and waste
disposal site from the NRC license for ultimate disposition.
The sites would be treated in a manner providing for long
range protection cf the environment and the public.

A plan meeting these criteria has now been developed
and is conveyed herewith.

BACKGROUND

In 1931, Lindsay Light Company (which became Lindsay
Light and Chemical Company in 1935 and Lindsay Chemical in
1952) commenced operation of the West Chicago plant. This
plant processed thorium ores, chiefly mona:ite, to extract
thorium for gas mantles. As the years passed and the use
of electricity displaced gas for lighting, even in the
rural areas, the use of thorium for gas mantles declined.
Today gas mantles for lighting are almost completely res-
tricted to recreational and ornamental uses. However, as
gas mantle use declined, industrial use of thorium increased
and the rare earth elements in the ore also became of more
value. The West Chicago plant was acquired by American
Potash and Chemical in May of 1953 which became part of
Kerr-McGee in December of 1967.

Production operations at the West Chicago Rare Earth
Facility were shut down as of December 31, 1973. Kerr-
McGee continued to maintain the security of the facility
while sales of product were made out of the remaining
stocks, and surplus equipment was cleaned up and sold or
transferred to other Kerr-McGee locations. The facility
continued to be (and still is) under license from the
United States Nuclear Regulatory Cornission (NRC).

.:_



Following the cessation of operations, Kerr-McGee
made an in-house investigatica of alternate decommissioning
plans. The result of this investigation was discussed with

a consultant withthe NRC. Subsequently, Mr. Paul Klevin, . .
.

in ,ecommissioning suc.. tact,.::les, was hireu,u . .

experience u

to assist in the development of a plan for submission to
the NRC. The plan that was developed involved preparation
of the site such that all of the .S acre nanufacturing
site and about half of the : acre disposal site could be
sold. The plan was submitted to the NRC on September 25,
1975. Over the next several months, Kerr-McGee respended
to NRC requests for additional data and in April of 1976,
the NRC hired The Argonne National Laboratory (ANL) to
make an environmental assessment of the plan. Certain
aspects of the plan were not Octally acceptable to State
and local bedies. Therefore, in November, 1976, this plan
was withdrawn by Kerr-McGee.

c w. 4 , o 1s.3: 4., . , . p u b 1. ' wn. . 4 , o# ".f.' .%' ."s !. a. n o . .o' d. L...w , . . . . . . , .v
.

. . . . . & .4 p v

could be used in the develoor.ent of a new plan, Kerr '!cGee
made further improvements in the security cf the site and
removed that certica of the waste material which had a
higher level of thorium than the bulk of the wastes. This
was done by ATCOR, Inc., a ccmpany with 12 years of experi-
ence of handling radioactive wastes and in decentaminatica
and decemnissioning.

In July of 197', Kerr-McGee met with the NRC, the ANL,
the Illinois Department of Public Health and the Mayor of
West Chicago. Dr- Frigerio, ANL, reported that the ANL
study found ne nigration of radioactivity from the site by
way of underground water or by air-borne dus t. Kerr-McGee
described the general concept of the plan they wished c
develcp. It was agreed by all present that Kerr-McGee
should develop its plan en this basi:

In July, '9- , ATCOR, Inc., was empicyed tc assist in.

the prepara:ica of a detailed plar for Kerr-McGee.

Since the shutdown of the Xest Chicago Rare Earth Faci-
lity on December 31, 19 3, the facility has continued under
a license from the L'nited 5:ates Nuclear Regulatorv Commis-
sion. The site has been maintained, through monitoring
and security easures, in a safe condition that presents
no ha:ard tc the ernlovees or the communi:v The safe:v
cf the site has bee'n confirmed by :he Argehne National ~
t u., x - . 3 . , . y . .w .- . 4 , 4. 4 n. ,. g3 . . .. e .. . . , e. u. c, 3 , . w 3,. . u . w. . o., 2...ew.. m. . .. .. w - .2

Nuclear Regula:cr' Ccrmissicr. The clan, submitted ere-
~

v. 4. . w v. 4. , .' <. .c .c u a. w - n. . . 4 - "s. a. 4 .c l . a. . "y ^ #. . h a.2 - # <.. .a.,. . . , . . w .
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The plan then considers the internal dismantlement of
non-load bearing walls, rooms, process equipment, piping, etc.
The flooring within Building No. 9 will be demolished from
above allowing the rubble to accumulate and be processed from
the first floor. The external building shells will then be
dismantled using standard mechanical methods. The use of
explosive demolition will not be allowed. The rubble which
can be show" to be below the unconditional release criteria
will be disposed of as clean fill at local, permitted re-
fuse sites. In order to control dust, an air scrubber system
will be employed. Kerr-McGee will transfer the remaining
low level contaminated building rubble to the 27 acre site
for disposal. All surface subsurface structures and soil
which contain greater than one-twentieth of one percent by
weight of source material (thorium) will be removed from
the manufacturing site. This material will be disposed of
at the 27 acre site.

Throughout the demolition phase, constant monitoring
will insure that all planned precautionary steps are taken
and fugitive <.ust is controlled.

The nanufacturing site will be sampled and surveyed
to insure all important quantities of source material have
been removed. The site will then be levelled, replacing
the removed material with clean fill where necessary to
its present grade.

The 27 acre site will be contoured into a gently
sloping area in which all radioactive wastes are graded,
compacted, sealed and covered with earth. The 27 acre
site will be contoured such that surface drainage around
the site occurs with about one percent grade. The buried
waste contoured surface will be at a grade to prevent
erosion cf the grass cover. To prevent flooding during
rains, a surface surge pond will be located in the south-
west corner of the site. This pond will empty in o an
adjacent s to rm. sewer.

The insoluble contents of the lagocas will be exhumed
and placed upon existing piles of waste material of a simi-
lar composition. To exhume the contents from lagoon No. 1,

253, Kerr-McGee plans to install well points to depress
the perched water table in the vicinit:. of the la2 cons
Nater will be pumped to another lagoon whose sediments
are being removed. Each lagoon's oH will be adjusted by
adding lime which will render the radicactive components
insoluble. The sediments will be removed using drag lines
and buckets.

.a_



If necessary and as an alternative to installing well
points, an impervious barrier of bentonite will be intro-
duced by slurry wall techniques. This barrier will reduce
the quantity of water which has to be pumped to other lagoons
and will have the least affect on the perched water table.
The bentonite slurry wall will be tied into the clay lens
which exists at a depth of about 25 feet. This impervious
barrier would also be beneficial in refilling the excava-
tions with compacted material.

The plan for the lagoons is to fill them with compacted
building rubble which does not contain appreciable quantities
of radioactive contamination; i.e., exterior wall sections.
The lagoons, when filled, will be sealed with a layer of
clay at the level of the existing clay surface soil on the
site. This will eliminate paths for subsurface water to
enter the wastes emplaced in this location. The contamin-
ated process tanks will be filled with soil to prevent
future settling when the containers eventually decompose
by oxidation. The pile of cre residue will be repositioned
on the site as will the low level contaminated rubble and
soil from the manufacturing site. All waste materials will
be ccmpletely covered with a clay layer to a depth of about
1S inches to provide an impervious barrier to surf ace wa ter.
(See sketch No. 1.)

All wastes will then be covered with clean fill total-
ling 4.5 feet and followed by about six inches of top soil.
The site will be planted with grass.

The :7 acre site presently contains a deep well and
five boreholes which have been cased for obtaining sanples
of the perched water table. Kerr-McGee will cement these
to prevent the migration of chemical and radioactive materi-
al via this route.

Along the southern portion of the site, there exists
a sewer main which will require relocation. Kerr-McGee will
relocate this sewer line through a portion of the site which
will not contain tried radioactive material.

Throughout this phase of the work, constant monitoring
and inspectica will insure that all aspects of the plan
are carried out as in the approved plan.

Details of this plan, showing the location and nature
of all materials buried on site will be filed with the City
and the County, as well as the NRC, as a permanent record.

3
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If necessary and as an alternative to installing well
points , an impervious barrier of bentonite will be intro-
duced by slurry wall techniques. This barrier will reduce
the quantity of water which has to be pumped to other lagoons.
The bentonite slurry wall will be tied into the clay lens
which exists at a depth of about 25 feet. This impervious
barrier would also be beneficial in refilling the excava-
tions with compacted material.

The plan for the lagoons is to fill them with compacted
building rubble which does not contain appreciable quantities
of radioactive contamination; i.e., exterior wall sections.
The lagoons, when filled, will be sealed with a layer of
clay at the level of the existing clay surface soil on the
site. This will eliminate paths for subsurface water to
enter the wastes emplaced in this location. The contamin-
ated process tanks will be filled with soil to prevent
future settling when the containers eventually decompose
by oxidation. The pile of ore residue will be repositioned
on the site as will the low level contaminated rubble and
soil from the manufacturing site. All waste materials will
be completely covered with a clay layer to a depth of about
IS inches to provide an impervious barrier to surface water.
(See 3 ketch No. 1.)

All wastes will then be covered with clean fill total-
ling 4.5 feet and followed by about six inches of top soil.
The site will be planted with grass.

The 27 acre site presently contains a deep well and
five boreholes. Kerr-McGee will cement these to prevent
the migration of chemical and radioactive material via this

-

rofit e .

Along the southern portion of the site, there exists
a sewer main which will require relocation. Kerr-McGee will
relocate this sewer line through a portion of the site which
will not contain buried radioactive material.

Throughout this phase of the work, constant monitoring
and inspection will insure that all aspects of the plan
are carried out as in the approved plan.

Details of this plan, showing the location and nature
of all materials burined on site will be filed with the City
and the County, as well as the NRC, as a permanent record.

HYDROLOGY AND WATER QUALITY

The gechydrology and water quality characteri ation of
the site and contingous property has been conpletely des-
cribed in " Environmental Assessment, Characteri ation, Geo-
hydrology and Subsurface Chemistry," prepared by the Div;-

_7
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sion of Environmental Impact Studies, Argonne National Lab-
oratory, dated July, 1977. This report is a result of
cooperative studies of ANL, Kerr-McGee Chemical Corporation,
and the Illinois EPA performed in late 1976 on and near
the site of the KMCC West Chicago plant.

The paper describes the recent history of the site and
water quality, its composition, geology and water quality
in the near surface groundwater and in a medium depth aquifer
which is a source of domestic and city water in the near
area. The principal conclusions of the report are:

A.) Subsurface materitis are highly inhomogeneous and are
water saturated and generally permeable to a depth
of approximately 30 feet.

B.) No significant migration of radioactive elements on
the surface into the water table exists and no measur-
able site-associated radioactivity is detectable in
the aquifer.

C.) Effects of radioactive substances (sulfate, chloride,
TDS) on groundwater can be controlled.

D.) The groundwater is cleansing itself, thus improving
the water quality.

At the request of the Illinois EPA, these studies were
supplemented by additional samples taken from the core holes

',

on April 25, 1978, and leaching tests of the solids stored
were performed in accordance with IEPA procedures.

PROJECTED IMPACT AFTER ADOPTION OF THE PLAN

Adoption of the plan attached to this report would re-
sult in the isolation of the waste pile components from
exposure to weather conditions by the placement of a dense
clay blanket over the waste and covered by topsoil. Rain-
water percolating through the topsoil to the clay blanket
would be diverted by the decreased permeability of the clay
down the sloping sides of the clay blanket ento the sur-
rounding surface material. This blanket will be installed
with a curtain descending into the surface soil to a depth
of 2 to 3 feet. Clay used for the blanket will be tested
by an established soil laboratory and examined during em-
placement to ensure that compaction and low permeability
measured by laboratory tests is achieved in the field.

_s.
s
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' Decommissioning' Plan '

l.- Decommissioning Criteria

1.1 The plan considers that the manufacturing site will
> ,

be decostaminated to unconditional release lefels as ,

'

follows:

a. Acceptable fixed alpha surface contamination levels:

aveaage' 1,000 dpm/100 cm2

o
maximum 3,000 dpm/100 cm-

where measurements of surface contaminants are

.

avercged over more than one square mater.not
.1

b. Acceotable removable surface contamination;1e"els:
, .

'

2maximum 200 dp:/100 ep
c. Radiation measurement at one c.entimeter as measured

.

throu,gh not more than seven milligrams per squareN

centimeter of total absorber:

average 0.2 mrad / hour
maximum 1.0 mrad / hour .

where measurements of radiation are r.ot averiged
~

over more than one sc.uare meter. , .

d. Contamination in soil:
-

,

maximum of 0.05 percent by weight of natural

therium.

1.2 The plan censiders that the twenty-seven (27) acre

site will be stabilized such that:

a. Dose rate at the surface of the acres-'

maximum 0.2 millirem /hcur .

'

/ b. Contamination in soil at the final covered surface:,
. ,

maximum of 0.01 percent by weight cf natural

thori'm.

c. Airborne emanation at final covered surface:

maximum cf 0.05 working levels fer raden - hcren4

c
- with daughter product.

_a_..
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2. Details of Plan

2.1 Manufacturing site.

A. Package all loose contaminated material within

the facility.

1. Inspect all packaged material for shipment to

the twenty-seven (27) acre site.

2. Upgrade packages of material where required.

3. Package all loose items which qualify as

radioactive material in suitable packages.,

4. Industrially clean all ficers using sweeping

compounds for dust con rcl and package waste

into 55-gallon drums.

5. Remove debris e.d brick linings within trenches

and package within structures.

6. Transfer packag=.d waste to twenty-seven (27)

acre site for storage.

3. Vacuum clean building structures; ficors, walls,

and overhead.

C. Remcve material having an instrument reading in

excess of 1 mr/hr as determined with an Iberline

E-120 detecter equipped with an HP-190 probe.

1. Survey and identify areas.

2. Surface chip cement ficor areas.

3. Remove gratings and wooden ficoring.

4 Package waste.

5. Reclean surrounding surfaces.
.

6. Transfer packaged waste to twenty-seven (27)

acre site for storage.

D. Paint all surfaces which have fixed surface cen-

tamination levels in excess of the release criteria

with a yellov water base pain; for centamina:icn

control and airbcrne particulate control.

1. Survey and identify areas using an Iberline

-10-
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PAC 4G or equivalent.

2. .o m .. . . a.-,..,..,

E. Smear survey components, pipes, and non lead bearing

walls within structures.

1. Smears to be taken and documented.

2. Clean if deemed practical Ic less than 200
2dpm/100 cm ,

23. Paint surfaces which exceed 200 dp:/100 cm

of loose surface centamination.

: :s, ::; a
. . . -.

: D 4 e. ..c n _, e . . . .. s _-.n _._e- , .., =
.. _. w . . . _..

- _e _ ..a r. ' a. 4 .a....s "s_'..3 ". . a. ~..^.a-*. c ^s a- . e ." ." e . . # v a., n e. . ._.

means. Air pneumatic equipman; should not be

used without specialiced controls.

2. Segregate clean and contaminated scrap.

G. Diso.csal of clean scra.c.
1. r ao ,.2.. s-.,,_e,....- . , s _: c , 3 _ a _~ , y. m _ e a.., a ,

. , -- e . t
-; -,

v .

vehicles.

2. Estimate weight and quentity cf waste.
.

T,:. . . _ . 3 e *. C ' e a n s . " _= , -.. = n .# .# a. s *. ..o . . _

'ac=' ' a .d .# _4 .' _' s .# . a. s _' ". . # . .. . a. . s .' e . sc.a, .-..

n. - _ . .

vicinity of West Chicage.

H. Contaminated scrap cen:rcl.

1. Lca^. s m- - a p c2. . c . ^ a. . . _; ." =. ^. ~ = . . s ,_ c . . ~. e 'n . . _' =_ .. . .. .

2. Cover c-ntents with suitable cover.

3. Transfer scrap to twenty-seven (27) acres

s _: . e . ,

4 We surface of waste en vehicle, if necessary,
: - > . , s . c . .,. _. . n. ..e. - .

u ... ,. a c . a s . a. =.n d- c ^ v e - ~ _# . 5 ".. . .^. . . . .= ... 3 . . a e ^_: ^^
-..

,,.%. A,$'
.. .. ---_ .
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I. Dismantle conveycrs and bag filter hcusing on

roof of building number 9.

1. Disconnect and seal to eliminate dus release.

2. Rig from roof.

3. Upgrade units into " strong tight" packages

for shipment as " Radioactive-LSA" waste.

4. Transport to ccamercial " low level" radio-
. . .

active waste disposal site.

J. Dismantlement of flocring within building number 9.

1. Remove a por:1cn or y_ocr within scu:h en,. c:-
. -

building number 5 and excavate earth to form

a pit.

2. Construct a lagoon in above pi: using a double
. .

plas:1c liner.

3. Install a water transfer systen frca existing

trenches in building number 9 o the lagoon.

4 Add coarse gravel above the tile pipes in the

trenches to rencve by filtration that material

which could damage pumping equipment.
5. Seal the window openings as required to prevent

uncontrolled releases. -

6. Install pressurized -umo.in system which takesY 5

water frec the lagoon and supplies pressure

to fog no::les.

7. Demolish upper ficers of building number 9

while using fog no::les for dust abatement.

8. Transfer the rubble to the twenty-seven (27)

acre site.
.

K. Ra:e all structures en manufacturing site.

1. Dismantle and segregate waste material which

is not contaminated frcathat which may be

contaminated.

2. Transfer clean rubble to local land fill areas

and contaminated waste to the twenty-seven (27)
.

acre site as described previcusly.

_4,_
em
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L. Excavation efforts.

1. Remove all surface earth and subsurface earth

which u. ave levels of contamination in excess
-

.

of:

a. 0.2 millirad / hour at one centimeter, and

b. 1/20 of one percent natural thorium by

weight.
~

2. Remove entire drainage system (trenches, tanks,

pipes) upon the manufacturing site and between

the manufacturing and twenty-seven (27) acre

site and earth in the vicinity of these

systems which exceed the abcVe release criteria.

3. Exhume all lagoons and tanks en the manufacturing

site which had been previously used and remove

all pertions which exceed the above release criteria.

4. Transfer the contaminated waste to the twenty-

seven (27) acre site as previously described.

5. Surface soil which have readings in excess of

0.05 millirem per hour would be disposed of
. . _ _ . . _.

within manu:acturing site excavations as rl,,_

and remaining low level contaminated earth will
'

be transferred to the twenty-seven (27) acre

site.

M. Conduct a radiological survey of the manufacturing

site.

1. Grid area into twenty-five (25) foot by twenty-

five (25) fcor grids.

2. Conduct gamma scan surveys with Na! detectcrs
.

to determi.ne highest dose rare in each grid.

3. Sample and analyze surface earth.
4 Obtain pressurized ion chamber readings a:

one (1) meter above point where highest gamma

readings were obtained.

5. Perform gamma scan surveys to depth of ten (12)
feet in each grid.

5. Prepare reper: to be submitted Ic the regula-
-13-
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tory agencies having jurisdiction.

N. Restore site.

1. Replace earth fill where necessary.

2. Level and compact earth to approximate tcpo-

graphic features of the surrounding property.

2.2 Twenty-Seven (27) acre site.

A. Reduction of ore residue pile height in order to

meet the final site contour configuration.

1. Dampen surface of pile with water spray to

prevent dust frem beccming airbcrne.

2. Add line , Ca(OH)2 to the surface and on

surfaces of the pile expcsed during its reloca-

tion.

3. Remove and place the ore residue in the

designated areas on the twenty-seven (27)

acre site.

4 Compact waste and cover the waste with un-

contaminated soil.

B. Add lime, Ca(OH)2, to lagoons 2 through 5 to

adjust the pH to 9.0 1 1.0 as determined with

pH paper.

C. Exhume contaminated sediments frc= lagcens 2

through 5.

1. Place the rencved sediment in the designated

areas on the twenty-seven (27) acre site.

2. Ccver ths removed sediment daily with un-

contaminated soil.

D. Reduction of sediment pile height in crder te

meet the final site centeur configuration. (This

.
sediment had been previously rencved from

lagoons 1 and 2.)
1. Dampen surface of pile with water spray to

-11-



prevent dust from becoming airborne.

2. Remove and place sediment in the designated

areas on the twenty-seven (27) acre site.

3. Cover the sediment with uncontaminated soil.

E. Exhume contaminated sediments from lagoon 1.

1. Depress the water table locally around the

lagoon by constructing local wells.

2. ?tmp the removed water to lagoon 3 or 4.

Note: If it is determined that the water

table cannot be depressed with

manageable quantities of water being

pumped from the perched water table,

it will be necessary to have a

Lentonite slurry wall installed around

this lagoon.

3. Dampen the surface fill over the sediment to

prevent dust frem becoming airborne.

4. Excavate surface cover and debris covering

the sediment.

5. Remove sediment and place sediment in the

designated areas en the twenty-seven (27)

acre site.

5. Cover the sediment with uncontaminated soil.

F. Refill of lagoons.

1. Place building rubble of Icw contamina icn

levels (less than 0.05 millirem per hour en

contact) choked with clean fill.

2. Compact fill material as much as prectical

until fill is about two (2) feet below

natural site grade.

3. ? ump free standing water in lagocn, if r.ecessary,

to one of the lagoens which can still function

as an infiltration pend.

4. Add clay fill over waste r.arerial and compact

the clay to match the clayey layer which

-15-



covers the existing site.

G. Dismantle the three (3) buildings.

1. Industrially clean internals of structures.

2. Remove roof and walls and determine if this

material can be unconditionally released.

3. Place contaminated waste in designated areas

within the twenty-seven (27) acre site.

H. Construction of natural drainage swale around

the perimeter of the twenty-seven (27) acre site.

1. Apply a fixative over portions of the

building footings and flocr which is required

to be removed.

2. Dismantle these portions of the building

footings and floor required in order to install

drainage swale and meet final site contours.

3. Dispose of building rubble in designated

areas within the twenty-seven (27) acre site.

4 Excavate perimeter to install drainage swale

storing the earth for use as cover for the

radioactive waste.
-

. .

.

5. Relocate the force main.

6. Construct a surge pond in south-west corner of

the site to retard rain water diversion from

the ccnstructed drainage swale.

I. Capping of deep well and five (5) bore holes.

Fill each of the bore holes' and well casing
.

with hydraulic cement to seel them to ground level.

J. Disposal of building rubble, chemical process

equipment, and other waste material presently on

the twenty-seven (27) acre site.

1. Place waste material in designated

areas and choke with filler material.

2. Ccmpact the chcked waste.

-16-



3. Cover the compacted waste with clean fill.

4. The waste will be maintained damp with water

spray in order to control dust from beccming

airborne.

K. Disposal of process tanks which are rubber lined.

1. Fill the tanks with rare earth ores residues

and compact.

2. Compact fill around these tanks to prevent

differential settling.

L. Site fill cover.

1. Add 1.5 feet of compacted clay to cover all

portions of the site upon which radioactive

waste has been placed.

2. Cover the clay ler.s with a minimum of three

(3) feet of earth fill. Most of the required

fill will be obtained from off site sources.

3. Conpact the fill over the clay lens.

4. ?- '3rm radiological surveys at one (1) meter

with a pressurized ion chamber over the

buried waste to determine if the dose rate is

less than 0.05 millirem per hour.

5. Prescribe additional fill shielding as required

to reach 0. 0 5 millirem per hour.

6. Add top soil cover as required and revegetate

the twenty-seven (27) acre site.

The attached drawings display topographical features, designated
.

areas where the placement of the waste is planned, and typical

cross-se ctions of the twenty-seven (2 7) acre disposal site.

These drawings will be revised, as necessary, to accurately

describe the final site.

.17-



Lis: =f Drauings

18.1 Existing Topographical Plan

18.2 Disposal Plan

18.3 Final Topographical Plan

18.4 Disposal Plan Cross Sections: 1+00, 0+20, 0'00

13.5 Disposal Plan Cross Sections: 2+90, 2+55, 2+00

18.6 Disposal Plan Cross Sections' 3+70, 3+45, 3+15.

13.7 Disposal Plan Cross Sections: 5+00, 4+35, 4+15

18.3 Disposal Plan Cross Sections: 6+00, 5+35, 5+50

18.9 Disposal Plan Cross Sections : 7+00, 6+60, 6+15

18.10 Disposal Plan Cross Sections: 7+72, 7+50, 7+22
-

13.11 Disposal Plan Crcss Sections: 9+B0, 5+50, a+20

13.12 Disposal Plan Cross Sections: 9+65, 9+50, 9+10

13.13 Disposal Plen Cross Sections: 10+37, 10+50, 10+20

18.14 Disposal Plan Cross Sections: 12+00, 11+70, 11+00

18.15 Disposal Plan Cross Sections: 12+55, 12-30

13.16 Typical Cross Section
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3. Environmental Incacts

3.1 Air Quality

A. Section 2 of this plan lists procedural steps

which will be required to control dust from

becoming airborne.

B. Airborne activity resulting from decay products

of Radon and Thoron is not a significant problem

on the manufacturing and twenty-seven (2 7) acre

site to workers or to the general public in the

environment surrounding the two (2) sites.

C. During the implementation of the plan, the

surface area to volume will be changed. Since
the thoron emanation rate will increase, the

resulting daughter product activity will also

increase in direct proportion to the resulting

in surface area. This will result in a temporary

adverse impact on the environment, but even with

this inersa3a. the surrcunding environment should
,

not have cot., 6tations of airborne particulate

activity which will exceed 10 CFR 20 guidelines

for a one hundred sixty-eight (168) hour week.
_

D. Once the waste has been covered with a clay cap

and earth fill, the concentration of theron and

raden and associated daughter products will'not

be much greater than the natural emanation rate.

from the natural occurring activity within the

uncontaminated earth cover.

3.2 Non-radiological

A. The work associated with this plan will create

noise frcm work due to using pneumatic equipment,

racing of buildings , and use of heavy duty pcwer

-19-
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equipment. The work will be conducted only

during normal work periods (S a.m. to 6 p.n.)

to limit the impact on the local residential

area.

B. The extra vehicular traffic in the vic'inity .

the two sites because of work conducted ur 3r

this plan will add to the local traffic at

the. beginning and end of the work shift, but

this extra traffic will not overload the local

roads. Traffic between the two sites will be

off the local roads and will be across the

present right of way along the railroad tracks.

C. The surface beneath the waste refuse will be

a continuous impervious layer of clayey mate-

rial which will act as a barrier to soluble

chemicals. Entering the perched water tabl~e,
the p.an calls for adding lime to ore resi-

dues which will tend to neutralize any leachate

and convert free sulfates to gypsum products.

The clay lens over the waste will divert most

of the ground water which migrates through
.

the three (3) feet of earth cover above the
upper clay barrier to the constructed swale.
All steps within the plan act in the positive

direction to minimize introduction of chemicals
to the perched water table. Because of this,

the plan will have no adverse impact on water

quality.

-20-
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Appendix 4 contains data and related information

associated with this matter.

D. The dismantlement of the ma,ufacturing site and

covering the waste material within the twenty-

seven (27) acre site will add to the aesthetic

value of the local environment and will add to

the real estate value of the adjacent property

surrounding the two sites.

3.3 Radiological

A. Exposure to workers will result in any program

used to stabilize the manufacturing site and the

twenty-seven (27) acre site. It is estimated

that this plan could result in about twenty percent

(20%) less exposure to workers than other alter-

natives evaluated, because this plan minimizes

the multiple handling of the radioactive waste.

B. The etabilization of the radioactive waste will

eliminate dispersion.of radon-thoren daughter,

products, windborne contaminated dust, percolation
~

to the perched water table, and migration of the

radioactivity by rain water surface runoff. The

final cover over the stabilized waste conristing

of 1.5 feet of clay and a minimum of three (3) feet

of earth fill will reduce the direct gamma radiation,

to less than 0.05 millirem per hour. Although
'

this radiation level is greater than natural
.

background, the radiation level would not likely

result in more than one hundred (100) millires

t per year to any individual in any reasonable

scenaris. The total integrated features of the

plan will result in a negative impact for the
'

radiological considerations.

' .n.
a'

#
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Appendix 1. Background Infor: nation

Contents Page

3.1 Description of Existing Facilities and

Wastes 22-44

.
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3. Description of Existing Facilities' Wastes

3.1 Facilities

3.1.1 Buildings and Structures

Table 3.1.l(A) contains a list of the major

buildings and structures that exist at the manu-

facturing site.

Table 3.1.l(A) Manufacturinz Site

Building / Structure Floor Area in Number of

Number Designaticn Description or Use Scuare Feet F1cors or Levels

1A Front Office-Recepticn 16,lll(total) 1

Multilith

Office Space

1 BEC Solvent Extraction

Process Room -

Blender

Furnace Room

1D Washrocm

1E Elec. Furnace Room

Sub-Station

*

Dust Collection Room

2 Frecess 19,200 2

Me::anine 5,875

23 Salt Cake Storage 225 1

2C Nitric Acid Storage 121

3 Frecess 20,150 1

., O .-
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Building / Structure Floor Area in Number of

Number Desiznation Descriotion or Use Scuare Fee: Floors or Levels

C/C 140

Control Lab

2A Maintenance Shop 280 1

3A Process Th02 Room 1,023 1

3B Storage 1,846 1

3C Storage and Process 1,730 1

3D Pilot Plant 1,404 1

3E Caustic Storage 1,400 1

3F P.T.S. Office 364 1

4A Ore Processing 5,249 1

4 B Engine House 2,100 1

5 Process 20,000 2

Mezzanine 5,078 NA

5A Hot Water Tank Rocm 528 1

5B Boiler House & Coal 3,060 1
'

Storage

5C Water Treatment Room 700 1

5D Boiler House Locker Rocm 189 1

H2 O4 Tank Storage 1,610 1S5E

5F Maint. Shop S Stores 4,462 1

5G Coal Hoist House 98 1.

5H Misc. Stores Storage 1,680 1

6 Booster Pump House 126 1

7 Well House 81 2

3 Ash House 195 1

9 T.E. Plant (4 main 66,229 6

floors)

-24.
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Building / Structure Floor Area in Number of

Number Designation Descriotion or Use Scuare Feet Floors or Levels

Basement

Roof Structures

10 P.S. Meter House #1 165 1

11 Misc. Storage Stores 1,800 1

12 Finished Prod. Whse. 15,367 2

14 Waste Pump House 860 2

15 Misc. Storage 576 1

16 P.O. Meter House #2 143 1

20 Plant Service Garage 6,240 1

21 Salt Extraction 5,191 2

Table 3.1.1(B) contains a list of the buildings

that exist within the acres. All buildings have

one floor.

Table 3.1.l(3) Acre Site

Building Floor Area in*

Number Designation Descriotion or Use Scuare Feet

17 Eulk Sy-Product Storage 15,400

18 Monazite Sand' Storage 13,200

'

19 Bulk Sy-Product Storage 7,200

The location of each structure in Tables 3.1.l(A)
and (3) are shown in Drawing No.

-25-
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Dimensional drawings for buildings and structures do not

exist except for the addition of building No. 9. Table

3.1.l(C) describes the basic structure of the major facilities.

Table 3.1.l(C)

Building / Structure

Identification No. Construction Details

1 Framing: Steel columns and girders with wood

frame rafters and stringers in the

northern portion of the structure.

The stringers in this portion are

made of four two inch by ten inch

boards bolted together. In the

southern portion of the structure,

the truss and stringers are of

steel.

Ceiling: Wooden roof structure.
~

Exterior Walls: Brick and mortar construction of

1-1/2 foot thickness.

Inside Walls: Constructed of 9 inch cement block

and are not lead bearing with the

exception of the wall between

building No. 1 and building No. 3.

This wall is lead bearing and is

constructed of brick and mortar with

a wall thickness being 3 inches.

Flecr: Concrete slab construction cf about

5 inch thickness.

-:6-
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Building / Structure

Identification No. Construction Details

2 Framing: Steel angle on outside walls with

steel girder truss supported by

load bearing vertical I beams on

about 20 foot centers.

Ceiling: Concrete slabs 2 feet x 3 feet with

1 inch thickness.

Exterior Walls: North wall f.s cement block con-

struction faced with brick and mortar.

The east and west walls construction

to a height of 3 feet is the same

as the north wall. Abeve 3 foot

height, the walls consist of cor-

rugated metal sheeting and plastic

reinforced with fiberglass fibers.
.

The south wall is constructed

similar to that at the north end

of the structure, however, a large

freight door opening is included.

Interior walls cf 2 x 4 framing

covered with plaster board inside

and out with wooden floor exists in

the south-east corner of this

building.

3 Framinz: Mostly weed framing. The rafters

are 2 inch by G inch which run east

to' west.

-27-
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Building / Structure

Identification No. Construction Details

3 Ceilinz: Wood roof with 8 inch wide planks
(cont'd)

that run north to south.

Main Succort Beams: Wooden beam columns (6" x 5")

support the rafters and cross ties.

Exterior Walls: Brick and mortar construction whose

thickness is 1-1/2 feet.

Interior Walls: Most interior walls are constructed

of wood and typical wall framing.

Some interior walls are of brick and

others are 8 inch cement block. All

interior walls are non-load bearing.

Floor: Concrete slab construction about

8 inch thickness.

5 Framinz: Two level structure having steel

framing with I beam columns on 25
*

foot centers and I beam girders and

beams. The roof support is of a

typical K truss construction.

Ceilinz: Corrugated asbestes.

Exterior Walls: The walls are mainly 8 inch cement
.

bloc,k construction faced with brick

and mortar for Icwer level and

second level construction is 6 inch

cement block.

Interior Walls: On main level, censists of both S and

5 inch cement bicek and second level

is G inch block with plywced curtain

27 walls.



Building / Structure

Identification No. Construction Details

5 Floor: Typical 8 inch cement slab con-
(cont'd)

s truction . See diagram 3.1.l(A).

9 Framing: Steel.
(Office Area)

Walls: Glazed brick and cement pour in-

terior.

Floor: Concrete with surface tiling.

9

(Process Area) Framing: 18 inch I beam on 25 foot centers

with floor supports of I beams running

north to south and smaller I beams

runnin g east to west on 5 foot centers

Exterior Walls: 1st floor is brick and mortar con-

struction to height of 4 feet.

From 4 to 14 feet are windows. The

remaining height is corrugated metal .
siding to outside and asbestos board

inside with 3 inch wall gap. The

asbestos board is attached co 2 x 4

wooden framing.

Inside Walls: Consists mainly of 10 inch cement

block and mortar construction. .

Flooring: 1st floor 8 concrete slab construc-

tion. See diagram 3.1.1(5).

21 Framing: Steel columns I beams on 25 foot

centers and I beam roof supports.

Each corner of roof support are

cross-braced.
-29-



Suilding/ Structure

Identification No. Construction Details

21 Ceiling: Corrugated aluminum (flat roof).
(con: d)

Walls: 10 inch concrete block and mortar

construction.

Staircases: Two exist of all steel construction.
.

Ground Floor: 6 inch reinforced concrete slab.

Uccer Floor: Walkways steel grating.

12 Framing: 10 inch concrete block wall with

steel I beam roof supp;rt which runs

north to south. The I beam is sup-

ported with steel post lolly columns.

Roof: Wooden rafters running east to west

and wooden roof.

Floor: 6 inch concrete slab which may be

reinforced.

Interior Partitions: Plywood construction with 2 x 4

framing.

20 Construction similar to building No. 12.

SN Framine: Steel I beam.

Roof and Exterior
Walls: Corrugated metal sheering.

Floor: Concrete slab thickness unknown. .

4 Framing: C nsists of steel girders and

columns which are within wall.

Exterior Wall: 10 inch concrete block.

Floor: Concrete slab.
-

All Remaining Buildings Ncrmal 10 inch concrete block and
in Manufacturing Site

construction, exceptions being coal
-a0-,
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Building / Structure Construction Details

Identification No.

and sand storage which are bays;

i.e., no eastern walls and are un-

numbered structurer.

Sand Storage Bay Framinc: 4 x 4 steel angle.

Roof: Wood construction.

Exterior Walls: Corrugated asbestos walls.

Coal Storage Bay Walls: 1 inch concrete block with inner

partition.

Roof: Wood construction.

17 5 18 Framing 1 Steel beams, columns and truss

members.

Exterior Walls: Concrete pour to about 4 foot

height and wood board to ceiling.

Ceilinz: Wooden construction.

Interior Wall Divider: Wooden boards and 2 x 4 framing.
'

Floor: About 8 inch concrete pour which

may be reinforced with steel rebar.

19 Framing: Steel beams, girder and truss.

Walls and Roof: Wooden plank.

Floor: Concrete pour about 8 inches which
.

may be reinforced with steel rebar.
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3.1.2 Disposal Yards and Infiltration Ponds

J The manufacturing site has a thin layer of unprocessed
A.

rare earth ores over its surface with the major

concentrations existing near the buildings and
,

along the railroad sidings. The southern portion

of the site has been used for storage of dismantled

'

process equipment. The cement basin and lagoons which

had been used to process liquid effluent prior

to the purchase of the 27 acre site have had the

sediments re=cvad and have been refilled. The
.

process equipment which had been removed is stored

upon the covered lagoons and basin.

Liquid process waste ran through open and closed
-

t.
A_ trench drains to the pump house, building no. 14.

The liquid waste was then pumped through under-
-

ground piping which runs parallel to the railroad

tracks to the acres.

Drawing 3.1.2. shows the locatica cf the ore

residue piles, process insoluble sediment piles,

buildings, lagoens (infiltration ponds), and waste

disposal areas. Lagcon no. 1 has been covered

with fill. Lagcen no. 5 has-been allowed to drain

through removal of a portien of its dike. Lagcens

no. 2, no. 3, and no. u contain inscluble sediments
.

and have free standing surface water ever the
,

(
se'diments. }
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The site also has had a deep well and five

sample point wells called boreheles. The

deep well has been concreted and partially

sealed. The boreholes have been sealed below
a depth of 25 feet by filling with clay.

Along the southern portion of the site, a

sewerage line corsses the property from east

to west. Although this particular portion

of the site will not be used for the burial

of radioactive low level debris, the area

will require regrading for the purpose of

providing surface drainage. This would

require the relocation of this sewer section.

The twenty-sever (27) acre site has a natural

grade from northeast to southwest and along

the western edge of this site there exists

a drainage ditch.

A storm drain crosses the property between

the manufacturing and acre site near the .

northern border of the acres.

The lagoons were constructed by excavating
through the relative impervious surface

material which was used to construct dikes
or berm material. Additional underlying

gravel was then removed to depths up to

34-



3.1.3 Adjacent Properties Not Owned by Kerr-McGee
The manufacturing site area's northern border

is Ann Street and eastern border is Factory

Street. The property north of Ann Street is

residential. The property east of Factory

Street is primarily open lots. A portion of

these lots are owned by Kerr-McGee and have

been used as parking areas for their employees.

Some residential areas also exist in the vici-

nity of Brown Street with one dwelling on

the corner of Pomeroy Street. The Elgin,

Joliet, and Eastern Railroad borders the

property on the west. Most of the property

west of the railroad tracks is residential.

The property to the south of the manufactur-

ing site and which exists between the two

sites is zoned for manufacturing. Economy

Buildings, Inc. owns the property. The

structures which were on this property have

been dismantled and the property is not

currently being used.

.

The 27 acre site is bordered on the north by
'Economy Buildings, Inc. and on the west

the Elgin, Joliet, and Eastern Railroad.

The property west of the railroad is mostly

undeveloped. The property east

.
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of the acres contains a metal fabrication shop,

Advance Sheet Metal and a number of private

residences. The property along the southern

end of the acres has been developed by Mr. Lee

Staling, who has leased various buildings for

industrial offices, restaurant, bowling alley,

etc.

.

4
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3.2.2 Existing Manufacturing Wastes

K-M aqueous waste was directed to Lagoon No. 1

or No. 2 and overfill protection t as provided by

diverting the wastes td Lagoon No. 3. Clarified

waste overflowed to Lagoon No. 4 and No. 5. As

insoluble sediments built up within Lagoons 1, 2

and 3, K-M would periodically dredge the contents

and would store the waste directly west of

building No. 18 in the acres.

The volume of process waste contained in the acres

at the time of process shutdown is summariced in

Table 3.2.2(A).

Table 3.2.2(A) Process Waste in the Acres

Item Volume in cubic fee

Ore Residue Pile 536,000
.

Sediment Pile West of 31dg 19 86,000

Lagoon No. 1 406,000*
.

Lagoon No. 2 56,000

Lagoon No. 3 216,000

*This does not include the 80,000 cubic feet of

fill covering this lagoon.

Samples of the process waste were analyced and the

quantity of Thorium and Uranium, source material,

is expressed as oxides as Th02 and U 0 33
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Table 3.. 2(3) Source Material Contained in Process Waste

Item Estimated Ouantity of Source Material in Pounds

Th02 U308

One Residue Pile 168,000 1,100

Sediment Pile West of Bldg 18 250,000 2,800

Lagoon No. 1 896,000 40,000

Lagoon No. 2 32,000 1,400

Lagoon No. 3 77,000 3,400

Nine samples of various wastes T.aterials were submitted

for isotopic analysis and leach testing. Tables 3.2.2

(C), 3.2.2(D) and 3.2.2(E) summarize these results plus a

composite made from the pH-7 leach test solutions.

.
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Table 3.2.2(C) Leach Test Samole Results,

ISOTOPIC ANALYSIS FOR RADIUM *

Sample Identification Ra-223 Ra-224 Ra-22S Ra-228

#1 Standing Water 4.1 32 32 d.1
in No. 2 Pond, pCi/l

#2 Standing Water 4.1 11 17 99
in No. 3 Pond, pCi/l

-
'

#3 Ground 'Jater 9 ft/ 4.1 S.7 6.7 1.5
Selow Surface, pCi/l

#4 Solids from 9.3 7.2 e .1 410
No. 1 Pond, pCi/g

#5 Solids from 1.4 4.1 e.1 160
No. 2 Pond, pCi/g

#6 Solids frcm 7.1 4.1 4.1 1100
No. 3 Pond, pCi/g

#7 Solids from 14 4.1 <.1 1800
Residue File, pCi/g

#8 Solids Between .6 4.1 4.1 150
No. 3 and No. 4 Ponds, pCi/g

#10 Compcsite of pH-7 <1 20 20 el
Leach Solution, pCi/l

* Multiple regression analysis of alpha / beta growth
curves for samples carried througn chemical radium
separation.
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Table 3.2.2(D) Leach Test Sample Results

ISOTOPIC ANALYSIS BY ALPHA SPECTROMETRY

THORIUM

Samole Identification Th-232 Th-230

#1 Standing Water 0.023 0.031
in No. 2 Pond, pCi/l

#2 Standing Water 0.003 0.009
in No. 3 Pond, pCi/l

#3 Ground Water 9 ft. <0.003 0.014
Below Surface, pCi/l

#4 Solids from 75 25
No. 1 Pond, pCi/g

#5 Solids from 660 240
No. 2 Pond, pCi/g

#6 Solids from 1530 320
No. 3 Pond, pCi/g

#7 Solids frca 550 140
Residue Pile, pCi/g

#8 Solids Between 660 500
No. 3 and No. 4 Ponds, pCi/g

#10 Ccmposite of pH-7 No Thorium detected
Leach Solution, pCi/l (< 0. 0 0 2)

.

*These results appear to be low for Therium Hydrate.
Chemical Th02 was not performed on original sample.
Recovery based upon Th-229 internal standard. .
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Table 3.2.2(E) Leach Test Samole Results

ISOTOPIC ANALYSIS SY ALPHA SPECTROMETRY

URANIUM

Samole Identification U-233 U-235 U-234

#1 Standard Water 25 2.1 25
in No. 2 Pond, pCi/1

#2 Standing Water .89 .034 .89
in No. 3 Pond, pCi/l

#3 Ground Water 9 ft. .13 .016 .22
Below Surface, pCi/1

(14 Solids frca 270 13 240
No. 1 Pond, pCi/g

#5 Solids from 340 14 310
No. 2 Pond, pCi/g

#6 Solids frem 65 3 65
No. 3 Pond, pCi/g

#7 Solids frca 9 .5 9 '

Residue File, pCi/g

#3 Solids Between 410 20 450
No. 3 and No. 4 Ponds, pCi/g

#10 Composite of pH-7 6.1 .16 5.7
Leach Solution, pCi/l

.
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Since 1973, about 110,000 cubic feet of contami-

nated process equipment has been removed and stored

in the acres. About 7,000 cubic feet consists of

filled or partially filled steel and fiberboard

drums and steel tote boxes whose contents vary

from partially filled to empty, another 5,000

cubic feet of low level contaminated wood in the

form of pallets; and the remaining consists mainly

of various sized rubber lined process tanks which

are now empty.

In addition to the waste presently stored in the

acres approxiT.ately 1,68C,000 cubic feet of waste

would be transferred from the manufacturing site

to the acres in the dismantlement and decontamina-

tion operations conducted at the manufacturing site.

The majority of this volume will consist of brick, -

cement block, and cement floors which have external

contamination on the surface which prevents the

release to sanitary land fill. It is estimated an

additional volume of waste material, about 400,000

cubic feet, will be released to sanitary land fill
.

sites.

K-M has about 80,000 cubic feet of rare earth chemical

- ccmpounds which do not contain accountable Therium

and which are presently stored in Building No. 17

-42-



and No. 19. Bere is a possibility that these

compounds may be sold to the chamical industry,

but if the sales cannot be made, then these

compounds would be included in the disposal

operations within the acres.

.

.
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4.5 Building and Structures Drawings.

Drawings for each structure at the Kerr-McGee Rare

Earth Division do not exist. Typical cross-section

' drawings which describe the general construction layout

of Buildings 3 and 5 located on the manufacturing site

,
is shown on DWG 4.3.A and DWG 4.3.3 describes the

general construction layout of Building 9 which is

also located on the manufacturing site.

DWG 4.3,.C displays the verious structures on the two

Kerr-McGee sites (Manuf,acturing and Acres).

.

$

e

.
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Appendix 2. Radiological Data

Contents Page

1. Radiological Survey Map of " Storage Area"

Kerr-McGee Chemical Plant: West Chicago, Ill. 46

(See Exhibit B)

2. Report of Radiolog!:21 Assessment Survey

Kerr-McGee

Rare Earth Division 47-113

West Chicago Facility

February 1,1977

_

3. Evaluatiens and Recommendations Relating

to Reports on the Current Radiological 114-12S .

Situation and Decommissioning Options for the

Kerr-McGee Rare Earth Facility in West Chicago

February 9, 1978
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1. Introduction and Background

The radiological survey of a portion of the Kerr-McGee Chemical

Corporation, Rare Earth Division's facility located in West

Chicago, Illinois was performed by ATCOR at the request of

Mr. R. J. Vreeland , who is the Proj ect Manager for this facility.

The facility, until a few years ago , produced a wide range of

rare earth chemicals at various chemical purity levels from

" commercial grade" to ultra high purity from monazite and

other high grade Thorium ores. The facility is presently

under caretaker status with on-site activities limited to the

dismantlement of process equipment.

The facility can be described as consisting of two (2) separate

areas which are designated as the " process area'' and "the acres."
,

Table 1 is a listing of major items contained in the area de-

signated as "the acres."

TablejL Major Items Contained in "the acres"

1. Two storage sheds basically empty.
~

2. One storage shed containing 23,000 cubic feet of un-

processed rare earth ores and chemical concentrates of

these cres.
!

3. ?rocess equipment removed from the process area with

various levels of residual Thorium levels.

4. Piles of unprocessed rare ea 'es.

5. Lagoons containing raffinate wa . s.

6. Pile of insoluble sludge residues from processing the

rare earth cres.

Table 2 is a listing of major building structures contained in

the area designated as the " process area" along with their

functional description.
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Table 2 Process Area Main Structures

Building Designation Function

,
la Offices

1 Fine chemical processing

2 Rare earth manufacturing,,

3 Lanthanum manufacturing, labora-

tories, warehouse, pilot plant and

caustic soda storage

4 Ore processing and drying

4a Engine use

5 Pink salt process area, boiler

hcuse, coal storage, acid storage,

maintenance shops and stores

9 Thorium plant

9a Finished products

9c Pink salts storages and dryers

21 Rare earth process

12 Shipping and finished stock ware-

house

20 Repair garage and storage*

14 Pump house

ATC0fconductedaradiologicalsurveyofthe"processarea"
and grounds in order to make an overall assessment of the

~

potential hazards for the facility "as is", f actions which

would be required to obtain an unconditional release from the

Nuclear Regulatory Commission and of the potential h :ard that
,

could be experienced during a decontamination and demolishment
activity. This survey was conducted during the period January

18, 1977 to February 2, 1977.
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2. Procedures and Instrumentation

Since natural occurring rare earth ores , such as monazite ,
were the raw materials for the Kerr-McGee facility, the

principle radioactive constituents are from the 232Th series,

but there is also some uranium present and, therefore, some

226Ra. Since the cres are probably in equilibrium with their

daughter products, both beta-gamma and alpha contamination are
expected where the ore was the source of the contaminant.

Whenever Thorium had been chemically separated from its

daughter products, it would not be in equilibrium and, de-

pending on the elapsed time from its separation, various

alpha and beta-gamma emission rates would be expected. However,

based on the production shutdown date, the daughter products

in the facility were considered to be in equilibrium with 232Th.

Tne survey approach for the interior of the buildings was to

grid off the floors into grids ttmaty (20) to twenty-five (25)

feet on the side and to measure the beta-gamma instrument response

at about one (1) inch from the surface with an Eberline E 120

equipped with an HP 190 end window G.M. probe and a search to ,

locate the highest instrument reading in the grid by scan

survey. The highest beta-gamma instrument reading was then re-

corded and the location was identified. Alpha radiation

measurements were taken in the vicinity where the highest

beta-gamma r eading had been obtained . The alpha measurement

was made with an Eberline PAC-4S equipped with an AC-3 scintil-

lation probe. Smear surveys were then taken on the floor

surfaces in the same location the alpha instrument measure-.

'

ment had been taken along with other ra.4.om smears on components,

walls, cracks, beams, etc. The smears were counted with Eberline

scalers equipped with an RD-13 scintillation alpha probe and

HF ^10 beta probe.

The survey approach for the exterior of the facility was con-

ducted by a complete radiaticn scan survey along the site ex-
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clusion boundary which is either building structural walls

or perimeter fence and specific points within the exclusion

area were also measured for gamma dose rates at waist height

with an Eberline E 120 equipped with an HP 190 G.M. probe.

All instrumentation used in the survey had been calibrated

within one calendar.., quarter and were instrument source checked

frequently throughout the day.

In addition, fo&r (4) samples were taken for analysis by an

independent laboratory in order to supo _c the conclusion that

232Th and the daughter products were the predeminant contami-
nants. Twc (2) samples of unprocessed ore were also analyzed

in order to compare and standardize the findings.

3. Results

The results of the radiological building floor surveys are con-

tained in section 3.1 of this report in grid format for the

" process area."

The results of the random smear surveys of the buildings in

the " process area" are contained in section 3.1 of this report

in a table format.

!

The results of the gamma radiation surveys at the " process

area" perimeter a'nd within the exclusion area are displayed
on a plar view drawing in section 3.2 of this report.

- The results of the special soil enalysis and of 'he unprocessedt

ore is contained.in Teledyne Isotope Report in section 3.3 of

this report. The results were obtained by gamma spectroanalysis

using a Ge(Li) detector.
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SECTION 3.1

i

GRID FORMAT
.

1 1

2 3

4 5

1 1

:

. ,

1 INSTRUMENT RESPONSE FOR BETA-GAMMA IN MPIM/ HOUR

2 INSTRUMENT RESPONSE FOR MAXIMUM BETA-GAMMA IN GRID SCAN
IN PSIM/ HOUR

2
3 NSTRUMENT REPONSE FOR ALPHA AT POINT 2 IN 1000 DPM /100 CM

2
4 LOOSE BETA-GAMMA AT POINT 2 IN DPM/100 CM

=>
5 LOCSE ALPHA AT POINT 2 IN DPM/100 CM"
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ATCOR INC. s

Elmsford, N. Y.10523 .
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RA NDO M SM E A R S
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4N DPM/looce ~ )N D PM/loccM'-

1 AI.3 FlocR. DRAIN 156 930
2 A19 GRADING 118 330
3 v/ESTWALL A 4 4 liy 3/O
9 AH.3 FLOORDPAlN 176 290
5 500TH WALL 281 5/o
6 Nom'n WALL 149 4 70
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X-RAY LAB
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REPORT or ARALYSIS RUN DhTE 02/15/17

WORK ORDER' NUMBER CUSTOMER P. O. NunDER DATE RECEITED DELIVERY DATE PAGE 1

*

3-2419 02/04/77 02/16/77ATCOR INC
PARE MALL

*

P r. Ell S K IL L !! T 10566 *

50 IL

T E L E D Y *l t 00 LL E C,f.IO N- D A T E NUCL-UNIT-1 MID-COUNTSAMPLE COSTOMER'S STA START
'

STOP ACTIVITY A S it - WG il t- 1 * TIMENI;t! D ER IDENTIFICATION NUM DAIE TIME DATE TIME NUCtIDr. (pC1/gra D9f) U/M ** DATE TIME VOLUME - UNITS LAD.

32248 S THORIUM ORE 02/0R DE-7 L.T. 1. E 01 02/09 4
K-40 2.446-0.24E 02 02/09 a

(Monazite Ore) Mn-04 t.T. 1. r. 00 02/09 a
C0-50 L. T. 1. E 00 02/09 4
CO-60 L.T. 1. E 00 02/09 4
TR-95 L.T. 3. E 00 02/09 4.

R il- 10 3 L. T. 2. E 00 02/09 u
14 tl- 10 6 L.T. 1. R 01 0 2 /01.'. 4
I-131 L.T. 3. E 00 02/09 4.

CS-114 L.T. 2. R 00 02/09 u
C r.- 1.17 L.T. ?. E 00 02/09 u
DA-lun L. T. 6. E 00 02/09 4
CE-141 L.T. 2. S 00 02/09 ,4
CE-144 L.T. 7. E 00 02/09 4
R A- 22G 1.64*-Q.162 02 02/,09 4

, .

e- AC-228 5.10+-0.51E 03 02/00 4$ PD-212 4.26+.0.43E 03 02/09 4'
TL.208 4.50+-0.45E 03 '' 02/09 4
PB-214 2.19+-0.24E 02 * 02/09 4
81-214 2.66+-0.27L 02 02/09 4

.

. .

322669 5 AFRICAN ORE 02/03 DE-7 L.T. 6. E 00 02/09 0
E-40 3.17*-G.325 02 02/09 a
MN-54 L.T. 1. E 00 02/09 o
CO-50 L.T. 8. C-01 02/09 u
CD-60 L.T. 7 E-01 02/09 e
ZR-95 L. T. 2. E 00 02/09 k
nu-101 L.T. 1. E 00 02/09 t
RU-106 f. . T . 9. E 00 02/09 4.

. 1-111 L. T. 2. C 00 02/09 u.

CS-13h .L.T. 1. E 00 02/09 =
C3-137 L. T. 1. E 00 02/09 u

'BA-140 L.T. 3. E 00 a2/09 e
C -lh 1 L.T. 1. E CO 02/09 u
CE-144 L. T. 4 E 00 02/09 4

,RA-226 1.196-Q.12E 02 02/09 4

*
.
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REV.saJN .,../71
REPORT Or ANALYSIS DUM DATE 02/15/77

*

WORK ORDER NUMBER CUSTOMER P ' O. NUMDER DATE RECEIVED DELIVERY DATE PACE 2

3-2419 02/04/77 02/16/77
ATCOR INC
PAR?. MALL

.Pr.EKSKILL H Y 10566

50 I L

T E L E D Y:lE CO LL EQTIO N-D A TE NUCL-UNIT-% MID "OUNT
S A P. P L E CUSTOMER'S STA START STOP ACTIVITY A Sit- WG H T- 1 * TIME
NUMBER IDESTIFICATION llO M DATE TII:E DATE T Itt E NUCLIDE (pCi/gs DRY) t!/M +* DATE TIME VOLUM E - U ll! T S LAR.

32249 5 AFRICAN ORE 02/GR AC-228 5.33+-0.53E.,03 02/09 4
. .. - . . . - P B- 212 - - 2. 7 3 + - 0. 2 7 E - 0 3 -- .. 02/09- .. 4

*

TL-20P 3.98*-0.40E 03 02/09 4

PB-214 1.83*-0.lBE 02 02/09 4

B1-214 2.18 -0.22E 02 02/09 4

*

.

.

. .. . .. ... - .. - - ,--- . . ... .... .. .... . . ..

32250 5 DLDG 2 DRAIN SYST. 02/QR DC-7 L. T. 4 E 00 02/09 4
K-40 4.*6+-0.46E 01 02/04 4
M lf- 5 4 !. . T . 5. E-01 02/09 4
CO-58 L.T. 4 E-01 02/09 4
Co-60 L. T. 4 E-01 02/09 4.

3 Zn-95 L. T. 9 E-01 02/04 4*

R il- 101 L. T. u. E-01 02/09 4
, R U- 10f. L.T. 4 E 00 02/01 4- I-1.11 L.T. 7 E-01 02/09 4C C S- 114 L.T. 7. E-01 02/09 48

CS-117 L.T. 5. E-01 02/09 4
, D A- 14 C L.T. 2. E 00 0 2 /O'l 4*^

C E- 141 L.T. 5. * E- 01 02/03 u
CE-14u , L. T . 2. E 00 02/09 43A-226 1. H 7.+ - 0.19 7. 01 02/09, 4

. - .. . . . . . . . . . . . .

AC-226 6.76+-0.6SE 02 02/09 ' ' ' '

4,

PB-212 5.29+-0.5311 02 02/09 4
TL-208 5.77+-0.SSE 02 02/09 4
PB-214 1.84+-0.18E 01 02/09 4
B1-214 1.5)+-0.15E O! 02/09 4

'

i

e

s 80 4M
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RUN DATE 02/15/77
REPORT OF A *t h tY SI S

..

VORK ORDER NUMBER CUST0nER P'O. NUMBER DATE BECEIVED DELIVERY OATE PAGE 3
*

02/04/77 02/16/77
. 3-2019

ETCOS I4C .
'

.

PAEK 1ALL
PEEKSKILL 3 Y 10566

50I L

N U :' L-U ll I T- 1 MID-C00'If"OLLE"T -DATETELEDTNE
S A *, P L E CUST31EB'S STA START STOP ACTIVIIf ASit-WGitT-% * TIME

,J unDES IDENTIFICATION,_ y n_ DLIZ TIME _DATE ,,TInc,_,NuCLIDE (pci/gi DRY) , */d ** DLTE TI9E VOLUME - U ?!! T S LAB.

e

32251 5 BLDG 90 FIN P RR T 02/02 DE-7 L.T. 1. E 01 02/09 c.
K-40 1.92+-0.19E 02 02/09

(Finished Products Area 7.$"a d: ' ! a
t a

Sampled at Railroad CO-60 L.T. 1. E 00 02/09
a

zR-95 L. T. 2. E 00 02/09
Tracks) 4

80-103 L.T. 1. E 00 02/09.

4.

DU-10G L.T. 1. E 01 02/09 ,
a

I-131 L. T. 2. E 00 02/01 .
.

C S- 114 L.T. 2. P. 00 02/09 - 4
4

CS-137 L.T. 1. E 00 02/09,

4
0A-140 L. T . 4 E 00 02/09

u
CE-lut L.T. 1. E 00 02/09

a
CE-144 L. T. 4 E 00 02/09
RA.226 4.61+.0.46E 02 02/09 4

AC-228 2.85+.0.29E 03 02/99 4**

P8 212 2.04+.0.20E 03 C 9 4

4TL.20$ 2.36+.0.24E 03 02/09 -
*

.
PB.214 4.74+.0.47E 02 02/09 4

*

Bl.214 4.18+.0.42E 02 02/09 4
-

1
.

s.
.

. . ~ . - .E 01 02/14% _ .... . 4

))32252 5 DLDG 5 MEZAH INE 02/0R DE-7
.

L. T. 7.,

4
K-40 2.40*-0.243 02 02/14

i =
nn-su t.T. 7. E0 2/iu

l *(Mezzanine SamE e Co-58 L.T. 6. E 00 02/16
=

taken in Grid A-5, CO-c0 t.T. s. E 00 02/1a. .

=ze-os t.T. 1. E 01 02/1=pg 24, Section 3.1) 4
p il- 101 L.T. 9. E 00 02/14

o
RU-10G I.. T . 6. E 01 02/1a

4
I-111 1.. T . 2. E 01 02/10
CS-1]u L.T. U. E 00 02/14 0

4
C r.- 117 L.T. O. E 00 02/10,

4
BA-140 L.' 1. E 01 02/14

02/14 4
CE-141 L.T. .. . o.

4
CE-luu L.T. 4 E 01 02/1=
RA-226 2.41*-0.24E 01 02/14 4

AC.228 5.05+.0.51E 03 02/14 4,
, ,,,

* 4P8 212 4.62+.0.46E 03 02/14 '

TL-208 5.35+.0,54E 03 02/14 4

PB.214 2.95+.G.30E 03 02/14 4

BI-214 2.54+.0.25E 03 02/14 4

.
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REPORT OF ANALYSIS BUN D AT E 02/15/77

* ~

CUSTOMER P.O. NUMDER DATE RECEIVED DELIVESY DATE PAGE 4WORK ORDER NUnDER

3-2419 02/04/77 02/16/77*

*

LTCOR IN:
P%aK ?.ALL

*
PEEKSKILL N Y 10566

SO I L

TrLEnfit 00LLETTION-DATE HOOL-UNIT-1 MID-COUNT
SA.1PLE CGSTOMER'S STA START STOP ACTIVITY ASH-WGHI-1 * tin 2
NUMSER I D E.1TIFIC A T101 IID n DATE TIME DATE TIP.E NUCLIDE (pCi/gm DRY) U/N ** DAFE TIME V3L0nt - UNITS LAD.

. . . . . . .-. . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . _ _ _ . .. . ..,

e

32253 5 BLDG 3 DRAIN SYSr. 02/aa BE-7 L,T. 3. E 00 02/14 e

K-40 L.T. 3. E 00 02/1h a.

nN-Su L. T. u. E-01 02/14 e
CO-50 L.T. 1. E-01 02/14 4.

'. C O- fi O L.T. 3. E-01 02/14 4.

13- 9:b L.T. A. E-01 02/14 e
* nu-103 L.T. 4 E-01 02/14.- 4

RU-106 L. T. 3. E 00 02/14 e.

*

I-131 L.T. 1. , E 00 02/14 e

CS- 134 L.T. 5. E-01 02/14 4

CS-137 L.T. 4 E-01 02/14 4
U.1- 14 0 L.T. 2. E 00 02/14 4

C E- 141 1.. T . 5. E-01 02/14 h.

I CE-144 L.T. 2. E 00 02/14 4

22. RA.226 1.04+-0.11E 01 02/14 4
l*> AC-228 9.71+-0.97E 01 02/14 4

*

i PB-212 6.07+.0.61E 01 02/14 4

TL.208 8.08+-0.81E 01 02/14 4
' PB-214 1.59+-0.16E 01 02/14 4

BI-214 8.?8+.0.84E 00 02/14 4

.

*

LAST PAGE OF REPORT
LPPROVED BY K. DO A cit 02/15/77.

SEND 1 COPIES TO AT1005 *

4
2 - GAS LAD. 3 - RADIO CllEMISTRY LAB. 4 - Ge (L1) G A n." A SPEC LAD. S - TRIZIUM 2AS/L.S. LAD.
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EVALUATIONS AND RECOMMENDATIONS RELATING TO

REPORTS ON THE CURRENT RADIOLOGICAL SITUATION AND

DECOMMISSIONING OPTIONS FOR THE KERR-MC GEE RARE EARTH

FACILITY IN WEST CHICAGO

by

Kenneth W. Skrable
- February 9, 1978
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INTRODUCTION

Following a briefing on the Kerr-McGee Rare Earth facility that
I received from Mr. Levesque of ATCOR on February 4, 1978, I reviewed the

Argonne(1) and the ATCORI ) reports on the current radiological s.ituation
and the ATCOR( ) report on decommissioning options. After reviewing these

reports, I discussed with Mr. Levesque specific sections of the reports
including the decommissioning options. In addition, I reviewed applicable
sections of various references (#~I8) in formulating my recommenda: ions.

My recommendations take into cons.deration the current and future

radiological situations possible under the various decommissioning options,
the cost effectiveness of the various decommissioning options within the
framework of applicable regulations and wnat is deemed to be as low as is
reasonably achievable (ALARA), and the current social / political climate sur-
rounding the Kerr-McGee facility.

.

DISCUSSION

Radiological Hazards4.

.

The mining and milling of uranium and thorium pose many of the
same types of internal and external radiological hazards both during and
post operation. Analyses of ores and samples of contamination at the Kerr-
McGee facility indicate the presence of considerable uranium as well as
thorium waste products (p. 62-65 of reference 2). In addition, there appears
to be considerable "8K activity. However, activity associated with thorium
waste products is ab it a factor of 5 to 20 times that for uranium er ''K,

and the major ha:ards would appear to be due to thorium and its daughters.
Both uranium and thorium support a whole host of radioactive daughter products

n
that emit alpha or beta radiation often accompanied by gamma radiation.
Waste products contain most of all the daughter products as well as some
unseparated uranium and thorium. The long term ha:ards of uranium and thorium
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wastes, if completely depleted of the long lived uranium and thorium parents,
differ greatly. In the case of uranium, two long lived radionuclides,
8 x 10"y 2 3 oTh from the 2ssU series and 3.25 x 10"y Pa from the 23s23

U series,

will continue to support mostRof the radioactivity originally present in the
For thorium, the gross radioactivity will decay relatively rapidly withore.

the 6.7y half-life of 22sRa, the daughter of Th. Of v .rse, ores not232

1 232completely depleted of the long lived 1.41 x 10 'y Th will finally present

a relatively constant hazard associated with the concentration of 232Th.

Tables of the applicable radioactive series have been reproduced from
reference 19 and are enclosed with this report.

Current and future internal and external radiological health
hazards associated with contami.tated soil depend not so much on the total
quantity of radioactivity present, but more on the activity concentratiens
and types of radionuclides present. The greater the concentrations, the

- greater will be the ha:ards. Ha:ards associated with contaminated surfaces
will also der .ase with the specific activity of the contaminant, more so

for internal nazards than for external hazards, which will depend also on
the total activity present on contaminated surfaces.

Waste prc acts oi uranium and thorium milling operations lead
to the emanation and release to the air of inert radiogases comprising the
naturally occurring radon isotopes: actinon or 3.96 s 21sRn from the actinium

(2 s ), radon or 3.82 d Rn from the uranium series (2 3 sU), andU 222series

thoron or 55 s 22eRn from the thorium series (232Th). Each radiogas decays
to a number of short lived radioactive products which pose a ha:ard to the
b ronchial epithelium of the respiratory tract, due principally to the
alpha radiation emitted by the deposited short lived-daughter products.
Alpha radiation emitted by the radon isotope itself or any immediate short
lived daughter which may be present in the air adjacent to the surface of
the bronchi also contribute to the dose, but normally to a lesser extent.

*

The emanation rate of these gases from a given mass of material
depends on many factors including the size of the emanating particles of the
caterial, the volume to surface ratio of the bulk of the emanating material,
the absolute pressure, the relative humidity and moisture content of the
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material, and the half-life of the radon isotope. Because of the long Rn
222

. half-life, which provides for c long time for it to diffuse through the
internal structure of a body of emanting material to its outer surface, the

222emanation rate of Rn is orders of magnitude higher than that of 21sRn and
22aRn, all other factors being equal. In addition, because of the lower

235abundance of U (0.72%) in comparison to 2 3 s0 (99.27%), the emanation rate
of 21'Rn from uranium bearing ores is negligible in comparison to that of
222 Rn. The emanation rate of 222 Rn from a given surface of contaminated
soil may be reduced by covering the surface with compacted uncontaminated
soil. Six feet of soil is estimated to reduce the e=anation rate by 975,.
Ten inches of clay is estimated to reduce the emanation rate of Rn by a222

factor of approximately 100 (p.10-3 of reference 6). The emanation rate of
the other much shorter lived radon isotopes for these same coverings would
be reduced by many orders of magnitude.

A concentration of 3 x 10 'pCi cm of 222
~

3
Rn in equilibrium with its

short lived daughter products has been estimated to cause a dose to the bronchial.

epithelium of the lungs of chronically exposed rersons of 12 rem y~1 (p. 17
of reference 16 and p.17 of reference 17). It is interesting to note that

this same concentration is the regulatory limit given in Table II, Column 1,
Appendix B of 10 CFR 20 for effluent to unrestricted '.reas. This corresponds
to about 1/30 of a working level (WL), which standr.rd arises from the excess -

lung cancer deaths observed in uranium miners (p.138 reference 5). One
5working level equals 1.3 x 10 MeV/ liter of potential alpha emission by the

222short lived Rn daughter atoms and corresponds to a concentration of
10 'pCi cm'3 of Rn when it is in equilibrium with its short lived daughter

~ 222

products. This concentration of 10-7 3pCi cm was the previous concentration
limit given for occupational exposure (10 CFR 20, Table I, Column 1, Appendix 3
as of January 1,1975). The current occupational MPC value has been reduced
to 3 x 10 a Ci cm"3 for Rn. The factor 1/30 is the approximation factor

-

222 .p

used in converting from an occupational MPC value to one for unrestricted

areas (i.e., non-occupational MPC value); however, it has not been applied
in the recent listing in Appendix B of 10 CFR 20 for the non-occupational MFC.
Only a factor of 10 has been applied. The limiting concentration for un-

restricted areas may be obtained from the continuous occucational maximum
permissible concentrction of 10~8pCi cm 3 given by ICRP (p. 77 for reference 15)
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by dividing this value by 10. This yields an MFC value for unrestricted

, areas of 10 'u cm'3, which is 3 times lower than the regulatory value
~

cited above in 10 CFR 20. This value obtained from ICRP would presumably
-1yield a dose of 1.5 rem y to the bronchial epithelium due principally

to the alpha radiation from the free atoms of 21sPo (p. 23 of reference 15).
Thus, it would appear that the current non-occupational MPC value listed in
Appendix B of 10 CFR 20 is a factor of 3 too high. Footnote 3 in Appendix B
of 10 CFR 20 appears to contradict the current non-occupational MPC value
listed in Appendix B. The historical development of radon and thoron MPC

values has been reviewed by Albert (p.138 of reference 5) . The discrepancies
noted here appear to be related to the relaxation of the occupational MPC
value for the uranium mining industry:

"During the early 1950's , the MPC in air of
~ll10 Ci/ liter was found to be exce< < vely restrictive from

a technical and economic standpoint in the Colorado Plateau
uranium mines. Because of the need for uranium, there was
strong pressure to relax the MPC for radon. It was discovered
at this time that radon daughters were much more hazardous than
radon gas , and the U.S. Public Health Service adopted a " working
level" for radon of 10~1' Ci/ liter of the alpha-emitting daughters,
radium A and radium C."

Although the occupational MPC value has since been reduced, the
.

non-occupational MPC value has remained at the same value of 3 x 10 'uCi cm 1,
~

which possibly reflects the fact that elevated concentrations of radon cor-
responding to this concentration have been observed in the environment of uranium
mines and mills (See reference 5, 16 and 17).

The natural concentration of 22sRa in various soils and rocks averages
about 0.7 pCi/g (p. 171 of reference 20). It has been estimated that 222Rn

born from the decay of 22sRa emanates from soil at an average rate of
21.4 2 0.73 pCi/m /sec. (p.179 of reference 20). The concentration of 222g3

in the outdoor atmosphere depends on its emanation rate from the soil and

ceteorological factors as well. Concentrations have been shown to vary by
factors of 100 from one location to another and frem one time to another at the
same location (p.179 of reference 20). The concentration of 22 Rn has

'

been reported to be 50 to 100 times greater than the 22'Rn concentration
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222in the outdoor atmosphere. The Rn concentration averages from 0.1 to
0.5 pCi/ liter (1 to 5 x 10-l'pCi cm"' ) throughout the world (p. 180 of

222reference 20). The Rn concentration inside buildings is somewhat
higher and in round numbers mry be taken as 0.5 pCi/ liter on the average

-1 o Ci cm''); the corresponding figure for 22oRn may be taken as(5 x 10 p

-110.02 pCi/ liter (2 x 10 pCi cm-3) (p.179 of reference 20) .
Concentrations of 222Rn in the Grants mineral belt of New Mexico

have been measured at various locations (See reference 17). The highest

radon concentrations in ambient air were measured in the Ambrosia Lake
area where there is an active mill, numerous active mines, and an inactive
mill and associated tailings pile. The highest radon concentration
measured at any of the sampling locations was 6.6 pCi/ liter (6.6 x 10 'pCi cm3),~

with a monthly average of 3.6 pCi/ liter (3.6 x 10 'pCi ca ') (p.15 of
~ ~

reference 17). These levels were concluded to Je in excess of typical
background levels (p.1 of reference 17).

The estimated average radiation dose to the bronchial epithelium
of the lungs of persons from radon emission is about 8 rem per year at 50
meters from the edge of a uranium mill tailings pile, 0.3 rem per year at
1 km, and about 0.1 rem per year at 2.2 km (p. 25 of reference 16). Average

222incremental Rn exposure concentrations due to the tailings pile emanation
at these same distances would be respectively 2 x 10-'pCi cm-3, 7.5 x 10' !pCi cm~ ', '

11and 2.5 x 10 pCi cm 3, all of which are below the regulatory limit of
3 x 10''pCi cm3

Thoron (22 sRn) normally does not present a problem in mining and
milling operations provided reasonable care is taken. The highest thoron

8concentrations (about 1.8 x 10 pCi cm~3) are found near the stores of finished
thorium nitrate (p.155 of reference 5). The regulatory occupational MPC value

-7for thoron is 3 x 10 pCi cm 3 and the MPC value for unrestricted areas is
81 x 10 pCi cm 3 (10 CFR 20, Appendix B) . The same values may be obtained

from the ICRP report (p. 77 of reference 15). In most cases, the thoron

decay products, 10.6 h 21*Pb and its daughtars will not be in equilibrium
with thoron because of its short half-life of 55 seconds. In a room of

volume "V", which is ventilated at a flow rate "F", the activity concentration
212of Pb will be reduced below that of 22aRn. If ventilation and radioactive

decay are assumed to be the only removal mechanisms, and if it is further as-

sumed that there is uniform mixing in the volume, then cae relationship in
the steady state activity concentrations may be represented by:

-- / i 4 --
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2:2 Pb 222 Pb 6.51 x 10-2h-l3 =
C22 ch F/V F/V

For a ventilation of , air changes per hour so that F/V is 5 h 2, the activity
212concentration of Pb would be only 1.30's of that for 55 s 22oRn. In contrast

to this relationship, at some point downwind from a point source of 55 s 22aRn,
the activity concentration of 22aRn may' rapidly approach zero so that its
activity concentration may be much less than that for 2:2 Pb. In either situa-

tion cited above, it may be difficult if not impossible to relate a. measured
212Pb concentration to that of 22o Rn. In the first case cited, if one were

to assume secular equilibrium then the 22eRn concentration would be under-
estimated by the factor 76.8. Secular equilibrium in this case must be under-

stood with respect to a constant emanation rate of 2 2 'Rn into the confined
space. The assumption of secular equilibrium would yield an underestimate of.

the ha:ard to the lung, since the MPC value for 22a Rn is based upon the dose
2:2due to Pb and its daughters in equilibrium with 22aRn plus the dose due to

alpha radiation from 22oRn itself and its vary short lived daughter, 0.15 s Po215

(P. 97 and p. 138-140 of reference 5) . Thus, if filter samples are used to
estimate the 2:2Pb concentration, then it would be nre conservative to apply
the most restrictive MFC values for 212 Pb: 2 x 10 s Ci cm3

-

for occupationalp

and 6 x 10-l'pCi cm"3 for unrestricted areas (10 CFR 20, Appendix 3). The same

values may be obtained from the ICRP report (P. 75 of reference 15) for which
the kidney is the critical organ. Furthermore, there would be no need to

consider the inhalation and contribution of 22 Pb daughter products since
their MFC values for the kidney as the critical organ are much less than that

222for Pb itself. However, the ICRP MPC values for 212 Pb based upon the w%
as the critical organ are.not much i'fferent than those when the kidney is
assumed to be the critical organ. The lung MPC values for air give by ICRP

212 212(p. 76 of refe rence 15) for Pb and 3i for insoluble material are the
same values listed in Appendix 3 10 CPR 20 and are given and compared to values

22afor Rn:
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Restricted Areas (Occucational) Non-restricted Areas (Non-occunational)
(pCi cm~ 8)

(uCi cm' 8)
***Pb 2 x 10 '~

-3'7 x 10
212Bi 2 x 10 ' 7 x 10 '

~
-

220
Rn 3 x 10 ' 1 x 10~'

-

These MPC values determined by ICRP are based upon an averaging of the
dose over the entire 1000 gram mass of the lung as opposed to averaging the dose
over the bronchial epithelium from thoron and its daughters. Thus, the use of

thoron (2 2 cRn) MPC values is moot regardless of the critical organ. I recommend
that the more restrictive MPC values for Pb be used to evaluate measured con-

212

centrations of thoron and its daughters.

Preliminary experimental measurements and estimates of concentrations
222of Rn and 22 eRn and its daughters at the Kerr-McGee site in West Chicago

indicate that 222 22aRn and
~

Rn are present at comparable levels of about
4 x 10 'pCi cm".'

This would indicate that current levels exceed the non-restricted
area MPC values for 222 Rn and 2:2 Pb. I recommended that a comprehensive program
to evaluate current levels of radon and thoron and its daughters be intiated as
soon as possible. The recommended decommissioning option discussed below should
reduce concentrations considerably below the MPC values.

In addition to the internal radiation ha:ards associated with airborne
.

concentrations of radon and thoron, the ores, waste products , tailings, and
surfaces contaminated with thorium, uranium and their daughter species pose
potential internal radiation ha:ards through inhalation, ingestion, and other
possibic pathways. Evaluations of ambient out-door concentrations at the Kerr-
McGee site and similar facilities show that levels of uranium, thorium and their
longer lived decay products very seldom exceed applicable limits. Contaminated
soil and surfaces may pose both an external and internal radiation ha:ard. The

'

external radiation hazard potential may be evaluated with appropriate instru-
ments without much difficulty. The internal radiation ha:ard potential, however,
is much more difficult to predict and depends upon the nature of the contaminated
surface, the characteristics of the contaminant, the kinds of activities of
personnel working in contaminated areas, the ventilation of contaminated spaces,
and in the case of contaminated soils, the meteorological conditions and weather
at the time (e.g. gustiness, precipitation, etc.). With regard to contaminated
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surfaces, there is considerable variation in the recommended safe levels (see,

references 5, 7, 8, 9, 10 and 12). Regulatory Guide 1.86 gives limits of
surface contamination for the unrestricted use of facilities. These limits
presumably would limit doses to 1/10 the occupational limits under continuous
exposure conditions. Thus, contamination levels approximately 30 to 40 times
the limits of Regulatory Guide 1.86 would seem to be reasonable levels for

occupational exposure conditions. Although there are some areas in buildings
at the Kerr-McGee site that may exceed these limits, current levels in most
cases would not pose any significant internal or external hazards relative
to the occupational limits.

2. Recommended Decommissioning Option

I have considered the potential ha:ards to occupationally exposed
personnel and the general public for the proposed decommissioning options and
dismant1< nt outlines as well as their cost effectiveness in relation to ALARA
guidelines. I essentially agree with all of the recommendations of ATCOR

(page 23 of reference 3) and I recommend option 2 for the decommissioning of
the manufacturing site and option 3 for the Acres. I recommend that procedures
in the dismantlement outline number 5 (page 20 of reference 3) be followed with

,

exceptions and additions:

a,. Chipping or scarifying of floors and other surfaces
is not recommended since such pr,cedures would add unnecessarily
to the cost and the exposure of personnel to internal and external
hazards. Since the rubble is to be buried in the Acres or disposed
of as waste anyway, this procedure is not necessary.

b,. Highly contaminated surfaces should be. vacuumed if
materfal is not firmly fixed to the surface. Equipment or areas.

with high levels of fixed contamination should be sprayed with
paint or some other appropriate material to prevent the contamina-
tion of personnel and the spread of material in the process of
dismantlement.
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c,. Health physics procedures should be established and
evaluated by a health physicist during the dismantlement of the

Acres and should include appropriate contamination control proce-
dures, air sampling and analysis, personnel dosimetry, respiratory
protection, and internal radiation dose assessment. Survey and
counting equipment should be evaluated and calibrated for the
radionuclides and radiations of in*erest.

I have evaluated the proposal for isolation of the rubble generated
from the decommissiong of the Acres and the burial of the tailings under a layer
of 6 inches of clay and 6 feet of soil. This covering will be more than adequate
for reducing external radiat'.on levels and airborne concentrations of radon
and thoron below applicable limits and within the framework of the ALARA guide-
lines. It should also provide some margin for erosion and other los ses of pro-
tection in the future; however, re-vegetation of the area will be vr / important
for maintaining the same level of protection in the future. Deep rooting vegeta-
tion should be avoided to prevent penetration into the clay barrier and the sub-
sequent escape of radon and thoron.

.

W
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* ' Actintua 8eries (en + 3)*
,

Major radiation energies (MaV)
E1888f188INuclide Half life and irtecettiest

****
a 9 | y

,
8|ji1 Actineurantua 7.1 s10* y 4.37 (18%) c.143 (t t:)* ...

,

4.40 (57*) 0.185 ( 5.*.)
' 4.58cs ( 8*.) 0.*04 ( $*.)

; ajh!h Urantwa Y 25.5h 0.140 (4 5*.) 0.0*6 (2*)...

| 0.220 (15%) 0.084c (10*)
| 0.303 (40*)

a|{Fa Protoactintua 3.23:10*y 4.95 (*2%) 0.027 (6%)...
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5.02 (231)
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4.95c (1.2*)98.6% | 1.47.

h
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!
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1 0.080 (13?.)

0.234 ( 4*.)

a||na Actintua I 11.434 5.61 (26%) 0.149c (10%).--

5.71 (54%) 0.270 (10%)
5.75 (9*) 0.J 3 a. (6%)

ajj na Emanation 4.0a 6.42 (8%) 3 272 (9*)...

Ac*inen (An) 6.55 (11%) 0.401 ( 5*.)
6.82 (Sit)

8) Fo Aitinius. A 1.78ms 7.38 (-100%) 0.74 (- 20023%) ...

-1001 I .00023%
i

Sjjrt Actintua 5 36.1m 0.29 (1. 47.) 0.445 (3.4%)---

0.56 (9.4*) 0.427 (1.8%)
1.39 (57.5%) 0.832 (3. 4%)

- ageAt Aeeaeine -0.1ma 4.01 (-1000) ... -..

I

l #
ajiSt Actinium C 2.15e 6.28 (16%) 0.60 (0.28%) 0.351 (14%)

** (
0.23% | 99.7%
6

agtFo Actinius O' O.52s 2.45 (99?.) 0.570 (0. 5%)---

0.90 (0.!*)

1.44 (99.8*) 0.897 (0.16*)aE71 Actinium C" 4.793 .--

i

I
a F5 Actinium D Stable --- ... ...
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f. Urantue Series (4n + 2)*
.

b Major radiation energtes (MeV)
1 Nuclide Half-life and intensttles t

'"" #*I
-

name
| 3 y2 *

h ajjU Urantum I 4.51x10'y 4.15 (254 --- ---

k 4.20 ( 75*.)

h. o

p ajjTh Uranium I 24.14 --- 0.103 (214 0.063cs'(3.5*)g

'g; 0.193 (79%) 0.093c (4*.)
.
*
e

( s a,e y ,* gr ,g,,x, g,ty. 2.29 (98*) 0.765 (0.30*)...

I- 99.87% 1 0.13% IM1 ( 0. 60*.)
$ 1r: r

y 8|*Pa Urar.tua Z 4.75h --- 0.53 (66U 0.100 (500
g | 1.13 (13%) 0.70 (24%)
,
,,

| 0.90 (70*)
r

g sjjg Urantum II 2.4 7x 10* y 4.72 (284 0.053 (0.24---

( 4.77 (72%)

?.
] ajjih lontue 8.0 ul0* y 4.62 (24%) --- 0.068 (0. 5%)j 4.68 ( 7 6*.) 0.142 (0. 0 7*.)-

i_
'<

aajaa Radtua* 1602y 4.60 (6%) 0.186 (4U---,

4.78 (95%).

0
y

, agaRn Emanation 3.8234 5.49 (100%) --- 0.510 (0.07%)s Radon (Kn)
?
m

h aj'Po Radtua A 3.05e 6.00 (-100%) 0.33 (-0.0194 ---

.* 99.9st i o.ea.J

h"
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, 0.71 (40%) 0.352 (36!)ae 0.95 ( 67.)
.

8j'At Astatine =2s 6.(! (6D ? (-C .14 ---
?

.~,
| 6.70 (947), ,-
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: ,, ,n ; o ,2 * 5.5t (0.00su t.5t (40u t.120 (t7u
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~

t~
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,, | 1.9 (56M 0.795 (100M
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~s
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H I
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a
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'
1
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s Thortua Series (4n)*. s

Major radiation energtes (FeV) *

* ** **Nuclide Half-life and intensitiestname
3 5 v (

*j$7h Thortua 1.41s 10' * y 3.95 (244 --. ...

4.01 (76%)..

ajjRa Mesothorium I 6.7y 0.055 (1004--.
...

.

ageAc Maeothorium II 6.13h 1.18 (35Q 0.34ct (15 4
---

1.75 (120 0.905 (25%)
2.09 (12*) 0. 9 6c (20%)

| ajj!h Radiothertua 1.910y 5.34 (28Q 0.084 (1.6Q---

t 5.43 (71%) 0.214 (0.3Q
,

ajjaa Thortus I 3.644 5.45 (64 0.241 (3.7Q---

5.68 (941)
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0.586 (14Q 0.300 (3.2%)
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INTRODUCTION:
t
; 4 8.nca l'hb . ill) ret t hr' el fl.uen t n! rca;tm fr om the Plan'. processes have

,a been pumped biro tos grave! pit J ricc. ten on the 12 acred. The solids
ron ta ined in this sewage have >etried out anti remained in the sump as<

; the soluble por*tLun n! the ae'.<. ige w - filtered theough the gravel bed.
I}[ Various e. ti:nate c r: ave been mudu ar t. the amount of mata: ial n e.sent

in the st:mp and the cos'inercial value bl thesc :,olids. A report sub-
'

i, mitted in December .'2, l'Jb] , based on three grab samples taken from
] the surface of the sump. gave cui est!;nute of G,300,000 pounds of dry
j, g solids in the semp containing u 800 pound.s of Europium oxide itnd

1,600 puteids of Yttrium oxide. In view of the urgent need of Etu opium
] cxide, it sectaed i;rporative to obLvin .; more valid figure for the
i amount of contained Europium, Yttrium, tuid other Rare Earths present
i in the sump.

I SCRVEY AND SMTLING OF TI!C SUMP
1
..

| In the last p, art of June, the maintenance department constructed a raf:
*

supported by Ocn phos'5oric acid drums. It had a built in r .ilin;; and an;

A- frame super-struc ture tu support the sampling thief as safe ty precautions
: (see pho tograph No.1) .

A sample thief was designed and cons truc ted fron thin wall stainless
steel tubing. A valve consisting of rubber s:cppers centered on a p.:.ide
rod served as the valve, to keep the core sample within the thief. A
sleeve valve was built into the lower end to pc. ::I removal of the core
sample fecm the thief convenien tly (see photograph No. 2) . While the

; maintenance department was buil.line the raf t and sampler the con:rci
laboratory made a rough survey of the sump It acif. Building No.19 was
used as the base line and the support beamr: at 20 loot centers -ere used
to locate east und west ordinate i. North and south ortlira.tes were a.lso

! laid cut using 20 foot cen ters. This gave us a grid upon which to pla
{ the surface area of the sump. Measure-ent of the shore line was :ade

re.arive en the outermost ordinates north, south, east, and west.
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1:1m01'I121 l'irrI2.'T f Af. IN !!Y l'HUACTS NW 'aAFT(.S - Ref erence pD-0407 Ps:;c-2 .- ** -

sLw SUttvi;Y IL AC!(C Ctt,WEL l'IT July 28, 1904-,

StttP St,, tPI.INC*

1: was originally intended to tahc thief sam )1es of the su. p on 40 foot-

centers. This was t omul to be inva3s tlile because the solids in the su. p
are at, or near, surface leve2. In the northwest corner of the su. p. Sc: ples
were consequently taken at 40 foot, center.5 wLth the exception of this
particular area (Sec figure I) . The method of operat;.on was to extend the
bottom plunt,;er (valve) on the sa:npling thief and lock it in the extended
position. The thief was then pusheri to the bottom of the sump whereupon
the bottom valve.was unlocked and the outce pipe casing was forced.over
the rubber stoppers to seal off the surple thus obtained. Af ter the thief
was lif ted frein the sump, the core sample was removed by slid.ing the
sleeve valve upward and away from the nnu open side ports (see photograph
No. 3 ind 4) . LNpth measurements, liquid, solid, and total, were made at
40 foot centces, but these were found inadequate to give a good profile
o f the st=p bo ttom. These measurements were all repeated at 20 foot centers.
(see pho tograph No. ; and Table No. I) .

To check the homogeneity of the stenp, a composite sample was made of the
core samples taken on cach of ordinates A C, C, G, I, and K. These were

analyacd separately in addition to the s.agle composite sampic made of
the entire step (those srJ ples taken at the intersections of.the ordinance
marked with a circle in Figure I) .

The validity of the sa nple taken is about 95M, since the theoreticc.1
volume of the semple that shcu.ld have been ts. ken and the actual volume
of the sample taken were practically iden tica.I (see Tabl II) .

Further proof of the validity of the sa nple can be observed in photographs
3 and 4. The material near the bottom of the st=p is quite solid
(photograph 3) as ccmpared to the ma terial found near the surf ace .

(Photo;;raph 4) .

The str. o f the dep th measurements (total depth , water dep th, solidi dep th)
at the sample sites indicates that the sump now is 76.5% filled to
capaci;y with so u ds. A composite s:rple of the sump sa: ple obtained has
been standing in the laboratory for two wccks. The settling rate has now
dropped to nearly zero and the solid volte now stand.s at abou 77N.

SL?"P CAPACI~Y

In order to e alculate the cubic feet contained in the step the averego
depth of caen 20 four square was calculated by averaging the total depth
at the four corners of each of the ind.ividual 20 foot squares considered
(sce Figure I) .

9
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,,f| . Ei| ROP 3 0') MTnlTI A!. IN HY PRU;M:T'; N;D t.'AiTT.3 - Reference IC-G:60 7 Pap-3

*

; s u c> sr.t v'./ 12 Arnt: cr<Ai.r:L l'Uri.0 J ul *, 2 3 , W4,

I.

. t
,,.I

d The urea of t'mt curt::ldered f or votiene cale.dations is that area contained
within the dotte'J L ine s . Thiw is ..buut 7 W of the surface area of de|*, "t se.mp. On this basis. thete are 1803,500 cttbic feet contained in the su. p.
On the basis <2T the sampic t;nken itom the sump, there are s

,* | 13,400.,000 pounds
of damp illece cake (35.8 potaids per euhie. toot) and. 7,000,000 go.utds of*l

,N dry solids (17.15 potuids per clic foot) .
-

''d-
.

i CCMPOSITILW OT ORY SC!, IDS - ,1.N. 6ti ll4 3
. ,

U s

'|| Total Oxides (R. C. + T10' 50 A"
'i

Al 28 3.93 t,y4C

Y 0%2 2. f>'4-' r.on
'| (a . 6%.

Siej : . '.Mf
C1 1 0.2?f'
Alkall %d fate / 's .1%-

R203 ( Tc ' + A1) h.2F'
,

Reducible as C D2 6 1.tiX- *

L.D.1. 5 X gain

OXIDC C(tE'OSITION (T.O.) - A.N. h 4!.f> l8
.

Q Ccol 27.3%
Pet,0j l ti.3%f Nd 03 15 .1751 2

Sm2 3 3.0%0
i Dy2 J 2. bit,0

e

i
Eu203

0.10% (2nd .093)Y 03 12.0 %
i

2*

Th02 9 . 8 75

!!CMCGDICITY OF SD'I' 50LIOS

Analysis of contained oxides from sump samples taken en ordinar.es A, C,E, G, I, and K.
.

Th0g Cc02 Y023 Cu2 30

A 9.7 29.8 10.0 .082

C 10.4 29.0 10.5 .082

C 8.9 25 . fi 1.1. 0 .078
-

G 6.6 27.3 12.5 .U88

I 5 . t4 27.3 14.5 .09

K 3.5 26.3 16.3 .09
132-
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EtatOPIt.?! I'OTf2iTI AL IM DY PRODUCTS AND WASTCS - Reference I'U-6407 Pan-4,

SL?U' Stat'n./ 12 ACRC CPeWCL PIT July 23, 1954
-

o.

SLMP VALUES (S ALCS DOLUdt);

I

I' # Eu203 (3,500,000 9 0 .'107.') J,500 lbs. G S350 $ 1,225,00:=

Y 03 (3,500.000 6 12.0 Q 420,000 lbs. 3 452 13,900,00C=

PI203 (3,500,000 4 78.0 %) 2,720,000 lbs. 0 0.12G 342,00(=

F as HF (7,000,000 C- 28.0 79 1,900,000 lbs. @ 0.135/70% 378,0CL
Th02 (3,500,000 0 9.H @ 343,000 lbs. No Value

RCCOVf~-(Y OF SL?'? SOLIDS

A rough profile of the stcp bottom derived from the depth measurenents
taken (Figure II) indicate that there is one low apot in the su.g and
practically the whole su: p bottom slopes in that direction. Since this
is true, it may be pass Lble to center the ptr ping operations in one
locatien (20. foot depth) and wash the su. p solids to this area for reinoval.-

The depth of water above solids in the senp is shown in Figure II:. The
| rise and fall uf the levc1 in the sump is considerable. Photograph 6

shows the appearance of the sur:p carly Monday morning before p'_. ping
cperations had hit a high value. The nrea of solids exposed at tnis time
is shown enclosed with dotted lines ,in Figure I (northwest area of the

| sump).
I

PRCCESSINO CWSIDERATIONS

In view of the high fluoride content of the dry su. p solids (2S?Q any
j preposed processing should consider the recovery of these values (eg.'.ivalen t

to $3 73,000 saics value of 70% HT) .-

1
I We could pecbably build a plant for recovery of the hydrofluoric acid

and these values recovered might well carry the cas of capital e7aipr.ent
needed. However, we do 1sek sales outlets for the recovered acid, and we
do lack cxperience in the operatien of such a plant. Safety and air pol.lutica
undoubtedly will be major prebicms. If ti.,e is of the essence, it locas as
a major road block. The possibility that this is a "one shot deal" also
clictates that the capital expendi ure should be held to a mini =t:n.

PRCCESSING PROPCSAL -

In view of the above considerations , it would seem to make sense to f..r x
cut the fluoride recovery step to a hydrofluoric acid manufact'trer, as
for example, Blockson.

The fluoride content of dried sump solids is 29% as cpposed to 50% for
Fluorspar CaF2 and 55% for Cryolite Na3 AlTs. Itowever, with the eg.:.ivalent
of 2 m.illion pounds of HF in the offing perhaps Blockson could be sold en

f the idea of working the material up for us. This will pechably re7;. ire a
feasabill y study or pilot operation before they wculd cormtit thenselves..

'

Perhaps the analysis of the dried solids wculd give the.T. sufficient data
*o decide.@!

4
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EL2npIL?! HirGTI Ai, IN !!Y l' Rout'CT3 AND WA5TI:S - Re ference PD-fil07 Page-5

*

S UM1' SUR\ lN . .' ACE ':RAVCL PIT
Julv 28, l']S 4

,.

'I*ne periress i.al 1 be the se.:ne as th.it used Ior recovery of hydrofluoric *

acid tram Plu.rsp:.:, except rhat the anhydimus it:tre Earth sulfate * ould be.

,. a by product rather than gnisu:n. The enhyilrous %t e Carth sulfate would
t. hen be re turned to MF.CC fm disdalution a;id fur:hcr processin .4
PRCX'ESS STl;PM

1. Purnp ou t sump solids and fil ter o f f water.

2. L*ry dairp filter cake in ro tary drier (availabic) .
3. Srcah up lun p> - llaniner Mill

it . Ship to Blockson (?) for r removal and recovery.
!>. Receive unhydrous Rare Unrth sdrate fecm Diocksort.

6. D;ssolve anhydroud Rare M.trth sulf ate in acidulated water.

7. Tilter of f CaSUq - !Jas0y innolubics.

8. Neuten11ze solution wit h Rare Earth. hydra:e :o remos e Thorium.

9. Process NeutralLecd residue in normal m utner.

@ 9A. Process solu tien Lor Europium recovery , Pink Sal ts. e tc.
.

e

U. .V . Ne .maat

h CMT/1. :
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.

Ordir:a res 2 3 4 5 6 7 8 9 10 11 1

*

:

Total T 7.25 'l.00 7.50 9.00 9.00 8.50 8.00 8.00
A Water W l.25 2.00 1.5u 2.UU 1.00 1.00 1.50 1.00,

| Solids S b.00 7.00 6.00 7.00 8.00 7.50 6.50 7.00
3

A-B T 8.00 11.75 13.7; 11.75 12.50 13.00 12.50 10.50
Mid-Point W 2.00 e.00 2.00 1.',0 J.;0 1.00 0.75 0.75

S 6.00 4.75 11.75 12.25 11.Ut) 12.00 11.75 9.75

T 10.50 J 4.00 17. 2; 17. 25 l b . 50 16.00 15. 75 13. 50
3 W 2.50 2.50 2.00 2.00 1.15 1.25 1.00 0.50

3 8.00 11.3U l.i.25 15.25 14.75 14.75 14.75 13.00
T 11. S tj 19.00 15.50 17.50 16.00 1;.50 14.75 13.00 12.00

C W J.2, 2.50 2.25 2.00 2.00 1.50 0.00 1.00 0.50
S 9.2', 16.50 14.25 1.5.50 14.00 111.00 14.75 12.00 11.50
T 7.50 (0.00 .:U .UU 14. 25 l'J. 25 .L 6. 7 5 15.00 188. 50 15.00 13. 00 11.75 SI

D W 2.75 3.25 3. fit) 2.75 ..;0 2 . ',0 2.25 2.00 2 . 581 1.00 0.75 1
S 4.75 6.7s 17.00 1G.50 16.75 lia.25 12.75 12.50 12.50 12.00 11.00 5.

! T 7.Uti ] b .t10 17. 50 16.J4 [ 6 . 01 lt.75 lb.00 13.50 15.50 12.00 8.00 S;i

| W 2.50 1.00 3.50 J.00 1.00 2.50 2.; 2.00 2. t10 2.00 1.50 1.1
S 4.50 1 1.00 14.00 13. 25 l i . t10 12. 25 13. 50 11.50 13. 50 10. 00 6.50 5 .i

T 5.00 11.50 12.U0 14.t10 17.00 15.00 12.25 14.00 13.25 13.00 11.00 7J
F W 4.00 4.50 1.50 i.;0 3.00 2.75 2,50 2.00 2.;U 2.50 2.50 2.

S 1.00 8.00 8.50 10.50 14.00 12.25 .9.75 12.00 10.75 10.50 8.50 5.

T 9.50 10.00 12.00 IJ.UU 8.2; 9.00 7.00 8.00 12.50 13.75 7.
G W 3.25 3.50 4.25 4.50 .i.2; 3.25 2.50 3.00 3.00 3.25 2.

9 0.25 0.50 H . 75 7.50 ;.00 5.75 4.50 5.00 9.50 10.50 4

T 6. 7 5 10. 75 10. 5tl 12 . 2 ", ') . t10 7.0 10.00 7.00 11.5 10.0 7.i
11 W 3.75 4.00 J.75 .s.75 4.00 3.5 3.50 J.30 3.5 5.0 4.!

S 3.00 6.75 6.75 3.50 5.00 3.5 6.50 3.50 8.0 4.0 3.t
T 6.25 5.75 9.25 7. 5 (i '1.00 10.00 7.00 8.00 9.00 7.75 7.t,

I W l.75 4.00 3.75 3.75 3.75 4.G0 3.50 ti . 00 ti . UU 4.25 4.t
S 2.50 1.75 5.50 J.75 5.25 b.00 3.50 4.00 4.00 3.50 3.t
T 4.75 5.00 9.00 7.00 7.25 10 . '

J W 3.;0 4.00 4.00 4.00 4.25 4.:
S 1.25 1.00 5.00 3.00 3.00 5.

T 5.00 G.00 S.50 7.t
K W 4.00 4.00 4.CG 4!
egg S 2.00 2.00 2.50 2 .1

.

| RLr
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SAMPLE Ti!ICF - VOLD!E l'lX TOOT
. _

Pipe 1.75 in, dia; A W r2=
.T(.765)=

2.40 sq. in.= =

P.od . 3 75 in , dia; A= = = ;I (.036) 0.11 sq. in.=

Corrected A 2 . 2 ') sq. in.=

Volt.ne per lineal it. 2.29 X 12 27.5 cu in/f t.= =

TilEORETICAL SN!PLE VOUIiE
t
i

Death of Sc:nole Taken Fr

Ord. A C E C I K To tal Ft.Eh
U.! 16.0 9.50 6.25 34.504 9.00 19.00 16.25 12.00 9.25 66.756 9.00 17.50 14.75 8.25 9.00 81.008 8.50 15.50 13.50 7.00' 7.00 56.259 8.00 14.75 46.5010 12.00 12.50 8.00 6.0 13.C0 -12 8.50 7.00 7.00 7.0

34.50 66.75 61.00 56.25 40.50 13.0 29d.00 fr.
<

(298 f t) (27.5 cu in/f:) 3 5. 5 gals. Thee . Sa. ple Volt:.Te=

1 231 cu in/ga.1

AC UAL VOLWE TAKD! (55 GAL. CRW)
t

(22.5 in , dia. X 19.5 depth)
'

, Tr r2 DV = 2'Ti (11. 25 ) 19. 5= 7750 33.6 ga.l. taken
! 231 cu in/3 6 231 231

= =,

!

_VALIDITTi
t
i
i Ma':raal sa:nple) 33.6 gal. X 100 95% Sa:pling e.'ficiency=

@.,ecretical sr.ple) 35.5 gal.

.
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L IN T E R-O F F1C E CORRESPONDENCE'

Rare Earth Division Acril 7. 1966337,t.o c ATIO N

| Copy co: B. J. Bennett
0. L. Daigle8

ro: W. L. Silvernail
R. J. Vreeland M. M. Woyski

,

*
| D. W. Newman

i Subject:

|.
Sample of Sump " Gunk" Taken by Layne Westem (ccmposite of 20+ cores)
AN 661063

:

The sample of sump slurry received on 3/30/66 has been analyzed
and the results are givrn belcw. We have included the analyses
of the two other sump samples that have been taken from this
sump in the recent past for comparative purposes. Sample taken
March,1966, is the same material sent to M. M. Woyski (50 gals.)
at Whittier.

Julv. 1964 Dec. 1965 March. 1956

Density 1.19 ? 1.29
% Damp Solids 48.5 ? 58.4
% Dry Solids 23.6 16.6 31.1

% T.O. (dry solids) 50.0 53.3 46.1

% Ya0 /T.O. 12.0 5.4 11.53
% Eu 0 /T.O. 0.10 0.09 0.11 -

2 3
% Th0 /T.O. 9.8 3.9 3.73

.

,,m' .. ()' . kc .ww
D. W. New:r.an ,g/g'

,_ , ,

DWN/gkp .,

..

e

.
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CC: J. D. Shreve, C/C /'' *
,

', . O. L. Daigle, WCP. , e
&

' KERR.McGEE CHEMICAL CCRP. SEP 12 *er.A,-

INTERNAt. CORRE37CNCENCE

TO W. L. Silvernail D^TE Septe=her 7, 1973
.

'#
J. P. Zapolski ANALYSIS OF DISSOLVING,

RESIDUE
. .

_

..

analysis of dissolving residue sampled frem the large pile, 9/28/73,
is as follcws: -

s

Moisture

Ave. of 3 sa=ples by moisture balance 3 6 . 9*?
0Sa=cle dried at 105 C cver weekenc 34.6%

Total Cxide (includes Th02)
.

Dry basis 10.8%
,

wet basis (36.9% moisture) 6.8%
Wet basis (34.6% moisture) 7.1%

Th0 / Total Cxide2

X-ray analysis 4.55%
Colorimetric analysis 4.65%

Th0 / Wet Residue Basis2

4.6 x 0.071 = 0.33%
~ ~ ~ ~ ~ ~ ~

6 i.:
Unreacted Sand (CRS) U.

Unreacted is the total nitric acid insoluble residue remaining after

the insoluble fi.nes are se=arated bv flotati cr.. It consists of un-
- -

reacted menacite, xenotice , circen, ilmenite, silica, etc.
,

On the wet basis the URS was 3.5%.
.

An X-ray scan of dried dissolving residue shewed rare earths, Fe, Pb,
and pcssibly Sr to be present. After the dissolving residue was washed

" and nitric washed to get unreacted sand, the X-ray scan of *:he dried
URS shewed Ti and high Z: also to be present.

A vet chemical T.O. and Th02 in the. URS will be obtained at a later date .
f.

'
\ Q' r .
G . % .* A MU s ,

.

() J. P44apolskis
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SEP 2 5 *F3KERR.McGEE CORPORATION
*

INTERNAL CCRRESPCNCENCE

To .W. L. Silvernail cATE Septe=ber 20, 1973
.

FRCM R. E. Harris SUBJECT Analysis of W. Chicago
Residue Pile; ? oj. 2214

. .

- The analysis of the residue pile has been completed and the re- .

sults are reported here, .The total rare earth and thorium oxides \.
were determined by dissolving a 10.00 g sample in acid, treating /g a

^the residue with HF to re=ove silica, fusing the re=aining residue 'm, -
,

with sodium carbonate and finally going through a double a=monia -hb,[l'
precipitation and double oxalate pracipitation. The thorium was {fdetermined on ..te T. O. by x-ray f1.o ue n;;e.

22sThe Ra value is an approxication and is the best we can do with-
out expending a great deal of time. If a better nu ber is needed
it would be advisable to send it to a co=ercial laboratory that
has S pulse ha.ght analysis equipment.

.

The results on as received basis are as follows:
.

Moisture less at 115 C 35.6%
Total Rare Earth and Thorium C:cides 6.9
Th0 0.302

U .0019
Unreacted Sand 3.45
**'Ra .0014 trc/g j, 50%

" < /
,

g '(. .

R. E. Harris

REH/:"rb
cc: O. L. Daigle

C. H. Long
J. D. Shreve
File: W. Chicago Plant

.
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: Palph Vreelan ,I April 10, 1974

R. H.rris " :. 5. 2 - Analysis of W. Chicago.

Pond Sa=ples-

- Ihe analyses of the sa=ples from Ponds #2 and 3 at W. Chicago Plant
have been conpleted and are reported here:

Pend 12 Pond 43

Vol % Settled Solids 61% '2%

We % Dry Solids in Orignal Sample 12.2 19.3

We % Rare Earth Oxides * Th02 on 52.6 43.9
Dry Basis

.

We % Th0 on Dry Basis 5.7 . 2.5

:. ha
v

*

R. Earris

REH/nyb .

e c: C. H. Long

File: W. Chicago Plant
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KERR-McGEE CORPCRATION
NTERNN. CORi!! CNOENCI

Oct May 13, 19757 R. J. Vreeland # g
40M W. J. Robertsen ICS ECT Analysis of West Chicago Residues

At your request, the sa=ples received from West Chicago en March 19,
1975, have been further analy:ed for thorius content.

% Th02 (dry basis)

No. 1 Pond Sludge 3.2

'

Residue from No. 1 Pend 2.4
Piled West of Sand Shed f45 C 3iS''

Y

[04 [# 8 E #Residue Pile South 5.4 b
of Pond No.1

.

Let us know if any additional verk is required.

W '. d. Men
-

W. J. Robertson
Chemical Extractica

WJR/je

Dis tribution:
.

T. W. Clapper
R. E. Davis
C. E. Long
J. D. Eale
TIC

_-_ _ _ _ _ _ - _ _ _ _ , _
__

Acan cvicec Le a. v rsm iva

TECM.NOLCCY CMSiON-

J'JJJ' w tary i,,formanen et tn. c: meany :::-c.u. - es

TO BE KE?T 00NFICENTIAL.

,-.m-
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rdu i KERR-fdccE5 c;.<;r,.tca!. ccSp
Ms g&Aa.usC&E CENT (a . Cau=4ma CtfY. Cau=Ch .3425

July 8, 1975

Mr. J. E. Rothfleisch
Nuclear Regulate:y Commissica
Washington, D.C. 20545 -

Dear Mr. Rothfleisch: .

.

I an enclosing a photo-cap of cur West Chicago, Ill. property which we discussed
on the telephone today. This map shows the cost recent radiation survey of our
waste storage area made on April 22, 1975.

This survey was made as the starting point of an engineering survey to develop
details for grading and covering porticas of the area centaining the radica::ive
wastes. These plans were cocpleted June 25. We have taken o action en these
plans pending the dispositica of the entire property. We would expect to provide
a detailed descriptica of the waste centents , together with these plans , to any
potential purchaser of this proper:y.

I have the folicwing limited infor=atica en the uran'.u and radium centent of the
was tes .

A co=posite sa:ple of the ore residue pile shewed the following assay:

- Th0 0.30%
2

U 0.0019%
.

223
Ra 0.0014 ue/g e 50% . r

The uranium content of No.1 Pend sludge and of old pend dredgings were analy:ed
on grab sa=ples as fo11cws:

No. 1 Pond 0.143% U.0s 3 (dry basis)
Dredging Files 0.025 .062's U_Oa S (dry basis)

I hope this information will be useful to you. If you have any further questions
please call =e again.

Sincerely,

4o ,
,,

,

/-

RALPH J. VREELMD
*

Senior Project Engineer

RJV/so
Enclosure

-146-
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* sdn( KERR-fricGEE c;|E.::C.CL CC,9RW aun muu cv ru . onw.cu em. onw.on nas;
' Dece=ber 18, 1975.

i
e

i
f

i

Mr. Willia: Crow
j Fuel Fabrication & Reprocessing 3 ranch
j Directorate of Licansing
y Nuclear Regulatory Com=ission
| Washington, D. C. 20545 .

n

j RE: Docket No. 40-2061
License STA 583i

Dear Mr. Crow: .

a Enclosed are the results of the leaching and ground water teses of =aterials in
4 the vaste storage area at our West Chicago, Illinois facility.l
i

j The sa=ples were taken at the following locations as =easured on the grid of the
area =aps in your possession.

I Sa=ple No.1 - Standing Water in No. 2 Pond,10.5N x 2.0E
l Sa=ple No. 2 - Standing Water in No. 3 Pond, 5.25N x 8.75E

Sa=ple No. 3 - Ground Water 9 it. Below Surface, 5.5N x 0.5E
i Sa=ple No. 4 - Solids fro: No.1 Pond,10.75N x 6. 25E
j Sa=ple No. 5 - Solids fro: No. 2 Pond, ll.5N x 2.0E '
j Sa=ple No. 6 - Solids fro: No. 3 Pond, 5.75N x 6.5E
3 Sa=ple No. 7 - Solids fro: Residual Pile, 7.5N x 2.0E :

I Sa=ple No. 8 - Solids 3etween No. 3 & No. 4 Ponds, 5.5N x 6.253
3 Sc=ple No. 9 - Thoriu= Hydrate Solids in 31dg.19,11.CN x 3.5E
I

d The report indicates that there is considerably = ore leachable radioact. vity 1.1
i the sa=ple No. 9. This =aterial is described as " Proc.ess Inter =ediates'', te:

J No. 6, Table I of ?lan subcitted with =y letter of October 3,1973. This =aterial

d is considerably richer La thoriu= than the other waste solids (14" vs . 0. 3-2.5 ")
$ and =ay contain a s=all a=ount of water soluble chloride.
l.

3 The reporr further indicates that the solid =aterials could be rendered .less
j water-soluble by raising the pH of the environ =ent'. This could be accomplished
4

by spreading hydrated li=e over the aret before covering it with soil. In the
i case of the material represented by Sa=ple No. 9 this relatively s=all pile could
z be covered by an i= pervious fi1= before covering with soil.
i
!
t

I

$ .

;

j -148-
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Mr. William Crow-
'

December 18, 1975-

' Page 2

- In connection with the above procedures it has been our experience that elevating
the pH of the materials in question vill greatly decrease their perreability.i

In view of the proposed contour of the areas af ter the materials are covered, it5

: would be expected that rain water would be largely carried away from these areas
j and little or no percolation would result in the future.

The report also indicates that further radiological examination of these samples7

3 has been requested by your office- I have been advised that this phase of our.

; analytical work is greatly over-loaded largely by other programs in part associated
i with your of fice. I will try to expedite this work. We are most anxious to
a resolve the =atter of our license a endmet and subsquent transfer. We would
j appreciate your early attention to this.
t

| Very truly ycurs,

M
: R. ,'. Vreeland

-

Senior Project Engineer

f RJV:ph
i Attachment

,

i
|

! -

-

.
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& .iERR-hicGEE a:;5EIICAL CG|?R
RERR hsGES CENTta . CELAaCM A CI TY. C ALAMCM A 1312$

March 29, 1976
.

Mr. Willias Crow
Fuel Fabrication and T 2 processing 3 ranch .

D1 rectorate of Licensing
Nuclear Regulatory Cc =ission
Washington, D. C. 20545

RE: License No. STA-383
Docket No. 40-2061

Dear Mr. Crow:

Please refer to my letter to you of Dece=be- 13, 1975 which described sanples
of vaste caterials at our West Chicago facility. Attached is a report from
our Technical Division which gives additional analytical results on the
sa=ples.

We trus t this added information will allcw you to ce=plete your evaluation
of our plan for the modification of the storage facilities at West Chicago.

Very truly yours,

'f(Yh "wl' -
-

n
R. J. Vreeland
Senior Project Engineer

RJV:ph
Attach:ent

cc: R. MacLean
M & H Corp. *

J. V. Connell
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KERR-McGEE CORPORATION
!NTERNAL CORRE37CNOENCE

70 R. J. Vreeland A:s March 24, 1976

;;0s G. E. Van De Steeg s'. s,Ecr West Chicago Residue Sa=ples;
Project 4556

Nine sa=ples from West Chicago were submitted for isotopic analysis and
leach testing. The initial results were reported in =y =e=o of Dece=ber
16, 1975.

The attached three Tables s a rize the results of isotopic
analysis on the nine original sa=ples plus a co=posite made fro = the pH 7
leach-test solutions.

This now cc=pletes our anticipated work on these sa=ples. We will retain
these sa=ples for 3 =onths in the eventuality = ore work is requested.

I hope this will now satisfy the NRC require =ents for tha sale of the West
Chicago l'acility.

O ' 2
<-. s

G. E. Van De Steeg

GEV/nyb .

Attachments
cc: C. H. Long

File: West Chicago Facility
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ISOTOPIC ANALYSIS 3Y ALPHA SPECTROMETRY

URANIUM

Samole Identification U-238 U-235 U-234

#1 Standing Water 25 2.1 25
in No. 2 Pond, pCi/l

,

#2 Standing Water .89 .034 .89
in No. 3 Pond, pCi/l

13 Ground Water 9 ft. .13 .016 .22
3elow Surface, pC1/1

14 Solids from -270 13 250
No. 1 Pond, pCi/g

#5 Solids fros' 340 14 310
No. 2 Pond, pCi/g e

#6 Solids from 65 3 65
No. 3 Pond, pC1/g

17 Solids fro = 9 .5 9

Residue File, pCi/g

#8 Solids Bettreen 410 20 450
No. 's and No. 4 Ponds, pCi/g

"

19 Thorium Hydrate 19.00 100 1300
Solids in 3uilding, pCi/g

110 Cc=posite of pH 7 6.1 .16 5.7
Leach Solution

-
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ISOTOPIC ANALYSIS SY ALPHA SPECTROMCRY

THORIUM

Sa= ole Identification Th-232 Th-230

#1 Standing Water 0.023 0.031
in No. 2 Pond, pC1/1*

#2 Standing Water 0.003 0.009
in No. 3 Pond, pC1/1 *

#3 Ground Water 9 ft. <0.003 0.014
3elow Surface, pC1/1

J4 Solids from 75 25
No. 1 Pond, pCi/g

#5 Solids f cm 660 240
No. 2 Pond, pCi/g

#6 Solids from 1530 320
No. 3 Pond, pCi/g

#7 Solids from 550 140
Residue File, pCi/g

#8 Solids Between 660 500
No. 3 and No. 4 Ponds, pCi/;

#9 Thorium Hydrate 9300 * 6400 * -

Solids in Building, pCi/g

#10 Cocposite of pH 7 No thorius detected
Leach Solution, pC1/1 (<0.002)

* These results appear to be low for Thorium Hydrate.
Chemical Th02 was not perfor=ed on original sanple.
Recovery based upon Th-223 internal standard.

-153-



e

.

,

.

-- ISOTOPIC ANALYSIS FOR RADIUM *

Samole Identification Ra-223 Ra-224 Ra-226 Ra-223

#1 Standing Water <.1 32 32 <.1

in No. 2 Pond, pC1/1

#2 Standing Water <.1 11 17 99
in No. 3 Pond, pC1/1

,

#3 Ground Water 9 ft. <.1 6.7 6.7 1.5~

Below Surface, pC1/1

#4 Solids from 9.3 7.2 <.1 410
No. 1 Pond, pCi/g

#5 Solids from 1.4 <.1 <.1 160
No. 2 Pond, pCi/g

66 Solids from 7.1 <.1 <.1 1100
No. 3 Pond, pCi/g

#7 Solids from 14 <.1 <.1 1800
Residue File, pCi/g

'

#8 Solids Between .6 <.1
-

<.1 150
No. 3 and No. 4 Ponds, pC1/g

#9
#9 Thorium Hydrate 2.8 <.1 <.1 270

Solids in Building, pCi/;
,

#10 Composite of pH 7 <1 20 20 <1

Leach Solution

* Multiple regression analysis of alpha / beta growth
curves for samples carried through chemical radium
separation.

-134-
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PARK MALL, PEEKSKILL, NEW YORK 10566 TEL: 914 739 9000 TELEX: 969535

June 21, 1978

.

Kerr-McGee Chemical Corporation
Kerr-McGee Center.

P.O. Box 25861
Oklahoma City, Oklahoma 73125

Attention: Mr. R. J. Vreeland

Subject: Chemical Analysis of Soil and Water Samples
Taken in April, 1978 in the 27 Acre Site of
Kerr-McGee's West Chicago Facility

Gentlemen:

In order to present the data transmitted to R.G. Levesque
from C. H. Long, X-M Technical Center, dated June 8, 1978,
I rearranged the data and referenced the 20 cation of the
samples on a diagram. Enclosure 1 conta. ins this information
in the revised format.

Please review this enclosure, and if you do not have any
questions, please forward a copy to Mr. Luis Saguinsin at
Argonne National Laboratory. a

Very truly yours,

Robert / Leves
Radiation ~ Safety Officer

RGL:pr

Enclosure 1 (4 copies)
. .

e

M

4
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TA3LE I

WEST CHICACO FACILITY

(Well Water, April 25, 1978)

og/l

I.D. pH Sou" | Cl- TDS F.

Well No. 1 6.70 570 ' 96 1420 13

Well No. 2 6.96 1370 430 3400 1.8

Well No. 3 6.54 1420 360 3t00 18

Well No. 4 6.64 590 70 1380 22

Well No. 5 6.67 1850 310 4380 22

Methods: EPA Complainee

Reference: Letter dated April 26, 1978, J. E. Re:pe to Ralph Vreeland;
Meco dated May 5,19 78, R. J. Vreeland to C. H. Long;
Memo dated March 22, 1978, R. J. Vreeland to C. H. Long.
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TABLE III-A

WEST CHICAGO ORE TAILINGS PILES
WET PILE MATERIAL *

I.D. Water Leachable @ pH 5 Water Leachable @ pH 5
*

. Depth
_

on "As Is" Basis Calc'd to Drv Basis
Location (In) S0u, % F, % S0u, % | F, %

*

1 19 0.63 .027 1.03 .044

7 4 2.71 .0014 4.51 .0023

* Analysis conducted on Illinois EPA Appendix B Water Leachates where
caustic and/or hcl was used to control pH @ 5.

TABLE III-B

WEST CHICAGO FACILITY
WET PILE MATERIAL *

.

I.D. Water Leachable
Depth @ Uncontrolled oH*

Location (In) Cl , t l TDS, %

1 18 0.16 1.10

7 4 .01 4.44

* Analysis conducted on Special Leachate using 10 g wet cake
in 100 ml water for 4 hours and calc. to dry solids basis.

Note to Table III-B:

The sample of the ore residue (sample point number 7) when
placed in demineralized water lowered the pH to 3.69 as
measured tour (4) hcurs after immersion.
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Appenlix 4. Perched Water Data and Related Information

Contents Page

4.1 Letter with enclosures to Mr. R. Cooperstein
163-171

dated 12/29/76 from Mr. R. J. Vreeland

.
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s[m .KERR-hicGEE C'is ].'C.AL CCRR
stae.ucGtt Ctrefit . Ca6&aC*da Ci fY. Cn'Amou4 7312$.

December 29, 1976

Mr. R. Cooperstein
Fuel P ocessing 5 Fabrication Brands
Division of Fuel Cycle 6 Material Supply ,

U. S. Nuclear Regulatory Cormission
Washington, D. C. 20555

.

RE: License STA 533
Docket No. 40-2061

I an enclosing additional analytical data of g ound water
and soil taken at test well 3-2 at the southwest corner of
the West Chicago waste disposal area.

The ground water in the well was resampled en 12/1/76. Two
water samples were taken, the first marked 719.96 and the
second about a half hour later marked 719.26. The surface soil
was also sampled in the vicinity of the well (first six soil
s a.:ple s) . The core samples taken at the time of well drilling
were also analyzed (last five samples). The purpose of these
samples was to verify that the high Radium-223 shown in the ,

original water sample (report of November 24, 1976) could bet

in error.

I as also enclosing the results of the cation exchange capacity
determination of the clay layer from wells 3-1, B-3, 3-4, and .

B-5.

Sincerely,

R. . Vreeland
Sr. Project Engineer

gaj

cc: Dr. Ron Zussman w/ enclosures
*

Argonne National Laboratory
7900 S. Cass Avenue
Argonne, Illinois 60439

Enclosures

S4k p' 3u

-163-
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KEti-racGEE CORPOR ATION
' :: s 2 ::ir.5I::'.: I s:1

&

"

R. J. Vreeland 2 'I December 21, 1976

" G. E. Van De Steeg : L E:' West Chicago Samples;
Project 4556

Thirteen sa ples (2 water, 6 soil and 5 core - subsoil) were received on
,

Dece=ber 3 and 9 for isotopic radium analysis. The results of these
analyses are reported on the attached Table.

This isotopic radium analysis involves multiple alpha and beta counting
of each sa=ple over one week. Then, multiple-least-squares analysis of
the data is used to resolve the four curves (one each for Ra-223, Ra-224,

Ra-226 and Ra-225). Because of the nature of this analysis, the Ra-223
assay is subject to the greatest error (- 1 pCi at 2 pC1/1 of Ra-223).

"2 procedure used has not been published as an approved procedure by
any of the agencies usually associated with this activity (ASTM, EPA, EROA,
etc.). However, we feel this procedure provides a quality assay co==en-
surate with our existing equipment and the ti=a required for sample turn-
around. (To the best of =y knowledge, there is no published procedure
for isotopic radium analysis - although there is a published procedure
for Ra-228 assay. This procedure used should be as good or better than
the published Ra-228 assay =ethod.)

- -

.), *

|Y,*f
.

, -

G. E. Van De Steeg

GEV/nvb
Attachment
cc: C. H. Long

W. J. Shelley

File: West Chicago Plant

A,y . -16*.- .-- s :,::v : ,yyL
.
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WEST Cis! CACO SAMPl.ES

Samiile litent i f Icat ton Ra-223 Ra-224 Ra-226 Ra-228

Wat er,11-2, WI.12/1/76 - 719.26, pel/l <.10 .24 <.10 3.2

Wat er,15-2, WI.12/1/76 - 719.96, pC1/1 <.10 .12 <.10 .57

Soi l, 11-2, 60' North, pC1/g <.05 3.3 .79 13

Soil, B-2, 45' North, pC1/g <.05 3.5 65 13

So l l , 15 -2 , 30' North, pCi/g <.05 3.2 .40 11

So l l , 11-2, 15' North, pC1/g <.05 3.9 .65 17

So l 1, 11-2, 15' West, pC1/g <.05 .66 .07 .88

So i l , 11-2 , 10' South, pct /g <.05 .18 .30 86

h Subsol l , 11-2, S-2, 18943/1.5'-3', pC1/g <.05 .16 .4h 2.6
Y

S ubso i l , 11-2, S-6, 18943/7.5'-9', pC1/g <.05 <.05 .52 2.4

Subsoil, li-2 , S- 7, 18943/9'-10.5', pel/g <.05 .19 51 2.5

Subuo 11, 15-2, S-9, 18943/12'-13.5', pct /g <.05 64 .88 6.9

Subso ll , 11-2. S-13, 18943/18'-19.5', pC1/g <.05 <.05 .44 1.4

. .
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KZRR-McGIE CORPCR AT!CN
' 1: ..s Oct;s::c .;i . :5.

: R. J. Vreeland te?I Nove=ber 24, 1976

G. E. Van De Steeg 5 3;I:7 West Chicago Water Samples;..

Project 4556

The attached two Tables su=sarize the results of analyses on the five West
Chicago water sa=ples sub=itted on October 11, 1976. The results do not
give any indication of appreciable materials entering the ground water at
the ~ center (Sple 3-5) and reporting to the southwest (Sple 3-2) corner
sa=ple.

n. i.

f '\
hc

G. E. Van De Steeg

Gi7/nvb
Attachments
cc: J. M. Carver

W. J. Ganus
C. H. Long
W. J. Shelley

File: West Chicago Plant .
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OCCKET NC.: 40-2001

A??LICAN": Kerr-M Jee Chemical Corp.
_ .

*
..,

FAC:LITY: West Chicago, Illinois Thoriun/ Rare Earth ?-ocessing
Plant; Solid 'Jaste Storage Area Mcdification Plan
Amend:ent

-
..

.e.n =-. o..: . % a .- e- A n. - . . ~ m.! v~v~ . v- ~ -o1
-o, ,97o-u . . . we .u w .

.

The NEC staff; A:senne National *dboratory ( AT ) censultants,
and re;recentatives of the applicant and of concerned State aSeC0ies
met to discuss the hydreseclogic inferr.ati n needed to perfor
the cos;rehensive enviren= ental assessment for the applicant 's
proposed plan to =cdify their solid waste storage area at the
' dent Chica. o , Illinois site. The pa.-ticipants c:ncur: ed botng
in this approach an the conclusi0ns Of the discussion.

BacW cu-d
.

The 'eeting was held en Cct0ber 6,1976 at AW ; the attendees are
l i* .d in Attaencent 1. The neeting :as held because staff reviewers
anc., Illinois state agency representatives had expressed 00ncerns
about deficiencies in environ: ental 1.for:ation in the pecposal's -

,. 4 s .i s . 4 . s . g r.- * s a a . .e .i .4 . ..a . . . . , 4. 4 c.o 3.
4 n .,,., D ... .$ . . 1. . . .. e . . y 3 .. . . . .a. w

i 6. .. a.. .e .j

to assets the envirennental 1. pact of the applicant's request.
Theca findings were also e.cpressed by representatives of Illinois
State agencies at an enclisc =eeting held at ANL (Septe=ter it,
197o) at which the applicant's representatives were n0: present.

D i s e':s c ic:-

R. J. Vreeland , Kerr McC,ee Chemical Ccepcration (K-M) reviewed the
applicant's pre;csal which is su==ari:ed as follows :

1. Tne solid wa:tes storage area, approximately 27 acres , 00ntains
a large pile of ore processing recicues, pend residues and
dredgin.;s fecm ponds which were acru .ulated fecm processing
O peraticc over a 00 yan period of plant 1;cration.

3
.... . .4.w.. 4 ..e.. w- v, a.., .

. ..w.e e . ., - ., , , , . . . . . . . . . r .. .. v .ysj,s .

3 -IdditiCnal wa30es in *he ster *Ge area Ocnsist of ".'iscella". ecus
Oi., Car 0 d eCui;;*.ent a''.d t eo ris d e. . .',?d f0 d ist an* ling ,
4 ,,, , n. a. .< . ..,.. < C a a. .ae n. n < a a. a n. . . .< . m. 1. s ,. 3 .- . , , , a . e .., ...... . ... .. . . . .. vr . . . . . .. .

Oir an. %. l.e.$ .$ A .$ %.g.ys.. .

1..1J- ...ds ./ ' ; .3/ 3w ,

.

N
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4. The waste piles contain nainly race-earth ec: pounds and thorium
.a434 s. *w...e .4.,-.33 , e ,. c,a- s.w.<3 a. . c. . , , . . .. 4 ,, s e.. w aa.. .i,.4 ... , . . . . . . . . . . . . . . . . . v. . f g .. .

is si:ilarly contaminated with these caterials.

5 The ai=s of the X-M proposed waste storage rea plan are:
.,. .

.

to =ake the property =cre usef[1;.

to improve the appearance of ne site; and.

,o 4448 .w. o e ,.0 . . . . . a.i w..a ,.. ., w. ,. ., b . 4 . as .w.e e.v.4 Cn.. . . . . .. . . . . . . . . . .. w... . . . . ..

_.... , a.a. 4 5,.
a-.rt.e .,r.. . . ex.4s.4 3 s.,.. . w.o. .4.4 ...... . . _.3... . .- . . . . o... . ... ma.

6. ' The plan involves filling in existing percolation pends by over-
c,

as.. ~. s . u. , , , y g . . .e a. c . . w . ., e a. o .r . .,. p c o g . ., a s .r .

.
c % . . . . . . . v... .. ...... .. , .. .. .

.e .a . . hu.4144 . ...ca. -. .e. n.. b f, , ., ? . . _4 . , . 0.2/ .. avl.*w .. w,**.#2
. y .x .. .. . . . . . . . ..A. ..

--~. . .a
. .g o. wa 3 . e a- . .- - *.S =. 2 .- a. a s' i. c u . '. .' a ^. .- a. a- ) e. a u. .' 's . .a a. ' a. .'s a d. .#..--. - a

. -".- . . . =.

3.4.o.se c n.a.,.4o.s a 4 .......- ., w ..a. 4,,.a
. . s e.. . . . - - r.u. .. . ._. a.4 n .4 _. .

. . . e . .. .w . . . . . . - . . . . . . . . e
waste storage area would be retained under the license by K-M cc a
tuyer of the property.

- . e a4 .. 7. .;. e.s a .sc. ., . e r . %, a . i n e. s u, .e V .y.s... .
4

a. .t n. a e. .a e.s , e . . a. s a.T .4 , s.u.a.1.so4:. .. .v . . . ..
- s. v .

a.eas in the southern secti0ns would have to be transferred to the
propcsed constricted s:Orage area bercre the southern portien of
the property could be released fro: the license for unrestricted use.

3. ?spresentatives of various Illinois state agencias ex;ressed the
.eo .S .i .e . a. . . . .a.n. d s * o *..w.e **mM . , .a. e.. .a- 6. 4 ./ es. .6 . . . A . .

P

.~c .. s ' - a.o *. h.a v e :, .c d a . *. e .a."' . .* ...,- c .".$. . .= c e .a ' s . .' a -
''

.
. .a .-a.''.'.a..-~_=...s. .a .

.

3..d wo "' d. ,re . . . . d .a. .".' u~ to 3. o ur." ".a . e .a* . -

aa a ^ d .' .a.r - da.a.. .

indicatices . "ow would this be addressed by ~-M?

w...e 4. a . a,. ,4 o .r u, , , . , . a. 3. c.c... so a.. ...a.e., 4 .w. s .4 . * s t . . .,. .w. ~ . . . .. _ . . . . .. . . . . .

.c.a~.e e o.,3...
3,

4 e .- n -s.s.e ,.c,,.3. a. ,,.2.<, , ...<s. . - , ,.... .a .44.3. .. .. . . . . - .<. . o 3.-
.

.

.e . .. , ./, ( Aa ua ) .4.3, a .4.,.s. 4.a- . .s ..we f .s.... o- 2
- - - -

u. . . . , . . ,,.r.. e .4 . .e. . .. . . . . . . . . . .

.t .4 , .4 4 . s o .c .w. s .,....s . . . . ..

The s:ste agencies are apprehensive sbeut using ;ermeable soil.

as G.aound cover 'or the wastes and are ccccerned atcut One poll.* ion
- potential due to- leaching of the waste piles and other buried

saterials. Ecr exa=ple, durin operations in the past, heme-
cwnces south of the site were told they could Oct use their
well water en cccasicas, tocausa they had centrincd nidhcr Onan
a..e,. b.3. 2 /3.: c .e > . .a 4 , - ....,%...,a.w..,.... . . . 3 .. .........

-174-,

..

m w e new*



.

i

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

.

.,

- -
.

, ,.

.
.

,

3.

State representatives believe the use of local clay fill rather.

than (per:eable) soil for the ground cyver would be preferable.

Would the planned storge conditions :eet the Illinois State.

geologic require =ents of AT,c.rdinary solid waste disposai site for
issuance of a permit? (II?A r'aised the question as an interested
. par t y . )

.

9 I-M representatives * responses and 00= cents to the above' were as
follows :

? nd el is On a clay baso ; so e lateral water =cvement would be.

expected as Onere is a perched water table due to fault
areas at a deptn of aceut 9 feet from the surface .

.

Clay was encounte. ed in digging sewers about 1953 in the south-.

west reglen of the site, which was going in a northwesterly
direction for about 500 feet fec: the site boundary.

The seneral drainase slope of the site is planned to run fe==.

the northeast to the scuthwest ( towards sewers) . Cperating
experience already indicates that this is the direction of flew.
In addition, existing data can show that s oundwater quality
(re: pond #5) is very close to original water quality values
going in a southwesterly direction.

.

It is h*44 's contention - that thera is "no =cre" i.sachable.

caterial in the stored wastes that would cause any envir n= ental
ccncern. Irash would not be leachaole either. However, there
is essentially no data in hand to suppor: this."

10. ANL censultants ex;ressed the fact that they 'do not have encu;h
hard data to de a 00 prenensive environmental assess:ent for N?.C
with the exf * ting infor:ation.

11. 'd. Shelley of K-M sunmarized the discussion as follows: (a) it
would be desirable to establish the geology under the site to
increase the certitude of the safety in the storaga plan with
regards to the putlic's health and the envirer. ment ; (b)It would

be desirable to increase the security of the wastes centained in
the constricted stcrage crea by resorting to "encapsulati:n"
(intermittent soil and clay layers) 21 producing the ground ::ver.

.

-1..so-
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ATTACHMENT 1

Meeting at ANL - October 6,1976 - to discuss Hydrogeologic
infomation requirements to assess Kerr-McGee West Chicago
amendment request. .

Participants :

R. Cooperstein tiRC
,

Bill Child IEPA - Aurora
Joe Petrilli IEPA - Springfield
Tom Cavanagh IEPA - Springfield ''

. -Tom Johnson ISGS

Jesse A. Pagliaro NRC - IE:III
Chuck Grigalanski IE?A - Aurora
Jim Caugherty IEPA - Chicago

flick Beskid ANL

Ron Zussman ANL

Thor Oberg NRC - IE:III
Cave Ed IDPH

Mike Auer - Kerr-McGee

Roy flacLean Kerr-McGee

Joseph E'. Rempe Rempe Sharpg Inc.
.

W. J. Shelley Kerr-McGee

R. J. Vreeland Kerr-McGee

W. J. Ganus Kerr-McGee

N. Frigerio ANL
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ATTACHMENT 2 007 2 G a75
-

Conclusions of Meeting, October 6,1976, concerning Kerr-McGee
Chemical Corporation's West Chicago, Illinois Solid Waste Storage
Amendment

*

The participants agreed that the folicwing would be done to
enhance the information available for the environmental asses,sment:

- - . .

I Borinos

1. As ANL cuggested, five borings will be made by X-M; the
locations of the borings will be at the NE, SE, SW corner

. sections of the site, adjacent to the main pile en the SW side
(dcwn-gradient side) and at the center of the site area.

1. Continuous boring samoles, in jars, will be analyzed for
grain size, permeability and for relevant chemical and
radiological constituents.

3. Borings will be made to below the top of a clay layer or
to the bottom of a sand lens; plastic screen will be used on
bottom of sand lens , if found. -

4 The boring at the center of the site will be to bedrock
(-80-105 feet).

5. If water is encountered during drilling, it will be samoled
then and 24 hours later.

.

II Analysis

1. A field log will be kept duringsthe drillings.

2. ANL will handle one-half of the samples and the distribution
of the balance of the sacoles will be among the otner participating
parties (K-M and Illinois state agencies).

3. ANL will perform spectrographic, chemical and radiological
analyses of soil samoles. The number of samoles will depend upon
the findings of drillings from the upper layers. Later water
samples _will be taken in duplicate for analysis by participants.
Background sample (s) will be taken frem off-site. Samples frcm
Northeast (an unrelated open site) will be supplied by J. Rem:e.
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4. IEPA, ISGS, ANL and NRC:IE:III representatives will be
present at time of drilling.

5. KM will do independent analyses to comoare with ANL and
Illinois state agencies.

,
- . - . ,'

6. State agencies will collect sewer samples concurrently
with drillings and for about 7 month thereaf ter.

"

7. The drillings and the bulk of the sampling can be done
. within two weeks after approval by respective managements of the

participants.

.

f

e
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