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WEST CHICAGO FACILITY

DECOMMISSICNING PLAN

INTRCDUCTION

In July, 1977, representatives of Kerr-McGee Chemical
Corporation met with the Nuclear Regulatory Commission, the
Illinois Department of Public Health and the Mavor of West
Chicago. At this meeting, it was agveed that KMCC would
develop a plan for decommissioning of the West 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 lon
range protection c¢f the environment and the public

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

BACKGROUND

In 1931, Lindsay Light Company (which became Lindsay
Light and Chemical Company in 1935 and Lindsay Chemical in
1852) commenced operation of the West Chicago plant. This
plant processed thorium ores, chiefly monazite, to extract
thorium for gas mantles. As the yvears 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-

ricted to recreational aqd ornamental uses. However, as
gas mantle use declined, industrial use of thorium increased
and the rare earth element; in the ore also became of more
value. The West Chicago plant was acquired by American
Potash and Chemical in May of 1958 which became part of
Xerr-McGee in December of 13967

+

Production operations at the West Chicago Rare Earth
Facility were shut down as of December 31, 1975. KXerr-
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 scld or
transferred to other Xerr-McGee locations. The facility
continued to be (and still is) under license from the
United States Nuclear Regulatory Commission (NRC).
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Following the cessation of operations, Kerr-McGee
made an in-house investigation of alternate decommissioning
plans. The result of this investigation was discussed with
the NXRC. Subsequently, Mr. Paul Klevin, a consultant with
experience in decommissioning such facilities, was hired
to assist in the development of a plan for submission to
the NRC. The plan that was developed involved preparaticn
of the site such that all of the 7.8 acre manufacturing
site and about half of the 27 acre disposal site could be
sold. The plan was submitted to the NRC on September I3,
1875. Over the next several months, Xerr-McCee respended
to NRC requests for additional data and in April of 1976,
the NRC hired The Argonne National Laboratory (ANL) te
make an environmental assessment of the plan. Certain
aspects of the plan were not totally a::epgab’e to State
and local bodies. Therefore, in November, 1976, this plan
was withdrawn by Kerr-McGee.

Khile waiting for publication of the ANL report so it
could be used in the development of a new plan, Xerr-McGee
made further improvements in the security of the site and
removed that porticn of the waste material which had a
higher level of thorium than the bulk of the wastes. This
was done bv ATCOR, Inc., a company with 12 vears of °tper1
ence of handling radiocactive wastes and in decontamination
and deccmmissioning

In July of 1977, Kerr-McCee met with the NRC, the ANL
the Illinois nepa‘t"\ent of Public Health and the Mavor of
West Chicago. Dr. Frigerio, ANL, reported that the ANL
study found n¢ migration of radioactivity from the site bHv

way of under\rounu water or by air-borne dust. Kerr-McCee
described the general concept of the plan they wished to
develcp. It was agreed by all present that Kerr-McCee
should develop its plan con this basis

In July, 1977, ATCOR, Inc., was emploved to assist in
the preparation of a detailed plan for Kerr-McGee.

Since the shutdown of the West Chicago Rare Earth Faci-
iity on December 31, 19735, the facility has centiaued under
a license from the United States Nucliear Regulatorv Commis-
sion. The site has been maintained, :hrougﬁ monitbring
and security measures, in a safe condition that presents
no hazard to the empiovees or the community. The safecty
:f.the site has been confirmed by the Argonne National
Laboratory, the Il1linois Derartment of Health and the
Nuclear Regulatorv Commission., The plan, submitted here-
with, will assure continued safetv of the sirte.



Alternate plans for accomplishing this have
red plan LOﬂa;:tS of

viewed. The prefe

ing fit for uncon:rolle; use the 7.8 acre manufacturing
site All contaminated rubble and soil from the manufac-
tu ?11; site and from the 27 acre disposal site will be
placed on an existing clay substructure at the disposal
site and capped with a laver of clay plus several feet

of soil. The entire 27 acre disposal site will be graded
and planted with grass.

This plan renders bot' the 7.3 acre manufacturing site
and the 27 acre disposal site environmentally safe. Ths 7.8
acre site will meet all :ri:erza for unrestricted use. The
only restriction on use of the 27 acre 51te will be that such
use does not disturb or penetrate the clay cover wit hout
proper safeguards. The radiocactivity will meet all environ-
mental criteria. The wastes will be treated, before covering
with clay, to render them even less soluable than they are
now. This, plus the presence of low porosity clay both
above and below the material, will assure that .he mate-
rial does not enter the underliving aguifer.

An intrinsic part of the plan is the protection of the
environment, the community and the workers during the work
of clearing the manufacturing site and preparing the dis-
posal site. Close supervision and frequent expert inspec-
tions at every stage of the job will assure that the plan
is carried out in detail, that protective measures are
foilowed and that the result will be as represented in
the plan.

Kerr-McGee Chemical Corporation is prepared to begin
implement a‘i:‘ £ the plan immediately upon receiving the
necessary apsrovals from the governmental agenci Until
such time as it is released to begin implementat , Xerr-
McGee will continue to maintain the site in an e ron-
mentally safe condition
SUMMARY OF PLaA

Kerr-McGee will salvage all remainins equipment and
building material which it is practical to salvage. The
rema‘ning structures will be industriallv cleaned using
washing and vacuum technigues t0 remcve loose surface
contamination. Areas which have fixed surface contamina-
tion greater than the release criteria will then be painted
in order tc seal and contain the radiocactivity within the
pores and for identificzation

haa

been re-
ing and render-
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The plan then considers the internal dismantlement of
non-load bearing walls, rcoms, process equipment, piping, et
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
dismantiled using standard mechanical methods. The use of
explosive demolition will not be allowed. The rubble which
can be shown to be below the unconditional release criteria
will be disjosed of as clean fill at local, permitted re-
fuse sites. In order to control dust, an air scrubber system
will be emploved. <KXerr-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 manufacturing 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 of the grass cover. To prevent flooding during
rains, a surface surge pend will be located in the south-
west corner of the site. This pond will empty into an
adjacent storm sewer.

The insoluble contents of the lagocns will be exhumed
and placed upon existing piles of waste material of a simi-
lar composition. To exhume the contents from lagoen No.
2 § 3, Kerr-McCee plans to install well points to depress
the perched water table in the vicinity of the lagoons
Water will be pumped %o 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.

-
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If necessary and as an alternative to installing well
points, an impervious barrier of bentonite will be intro-
duced by slurrv wall techniques. This barrier will reduce
the quantity of water which has to be pumped to other lagoons
and will have the least afiect 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 compactad
building rubble which does not contain appreciable quantities
of radicactive 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 repositicned
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 tc a depth of about
18 inches to provide an impervious barrier toc surface water.
(See sketch No. 1.)

PR

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 which have been cased for obtaining sanmples
of the perched water table. Kerr-McGee will cement these
to prevent the migration of chemical and radicactive materi-
al via this route.

Along the southern portion of the site, there exists
a sewer main which will require relocation Kerr-McCee will
relocate this sewer line through a portion c¢f the site which
will not contain iried radiocactive material.

Throughout this phase of the work, constant maonitoring
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 buried on site will be filed with the City
and the County, as well as the NRC, as a permanent receord.



.9-

OPERTY LINE

e TOP SOIL & GRASS

==

= - = : -
i :
e -

U WATER TABLE

i

SKETCH NO. 1

ity . B 4 - e Wy
‘ “' iR
vl
1 1

Phgides . iy

NOT TO SCALE



I1f 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 rubdbble and
soil from the manufacturing site. All waste materials will
be completely covered with a clay layer to a depth of about
18 inches to provide an impervious barrier to surface water.
(See 3ketch 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 preven
the migration of chemical and radioactive material via this

ronute.

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 radiocactive 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 geohydrology and water guality characterization of
the site and contingous property has been completely des-
cribed in "Environmental Assessment, Characteri:zation, Ceo-
nydrology and Subsurface Chemistry,” prepared by the Divi-



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

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

B.) No significant migration of radioactive eiements 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 controlied.

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

At the request of the Illinois FPA, 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 cnto 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.



Secommissioning Plan

b

Decommissioning Criteria

1.1

b. Acceptable

The plan considers thet the mapufacturing site will

be decol tamina*ted to unconditicnal release levels as
follows: :

a. Acceptable fixed alpha surface contamination levels:

ave-~age 1,000 épm/100 cm?
. v |
maximum 3,000 dpm/100 cm*
where measurements of surface contaminants are

not averscged over more than one sjuare mgter.
bl

i
ot
’0
0
e
(]
o
'
(0]

e % * -~ -
emovable surface contamin

maximum 200 dpm/100 «an?

¢. Radiation measurement at one ~entimeter as measured

through nct more than seven milligrams per sgquar
centineter of total absorber:
average 0.2 mrad/hour
maximum 1.0 mrad/hour
where measurements of radiation are ot averiged
over more than one scuare meter.
4. Contamination in soil:
maximum of 0.05 percent by weight of natural

thcri'&: .

The plan considess that the twe
site will be stabilized such th
a. Dose rate at the surface of the acres:
maximum 0.2 millirem/hour
b. Contamination in soil at the final covered surface:
maximum of 0.01 percent by weight of natural

thori m.

C. irborne emanation at final covered surface:
maximum of 0.0S5 werking levels

with daughter product.



Details of Plan

2.1 Manufacturing site.

Package all locse contaminated material within

the facility.

1. 1Inspect all packaged material for shipment to
the twenty-seven (27) acre site.

2. Upgrade packages of material where required.

3. Package all locse items which qualify as
radicactive material in suitable packages.

4. Industrially clean all floors using sweeping
compounds for dust contrel and package was<Te
into S§S5-gallon drums.

S. Remove debris ¢-d brick linings within trenches
and package within structures.

6. Transfer packags<d waste toc twenty-seven (27)
acre site for storage.

"
=
O
O
s
w
X,
4
-
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n

Vacuum clean building structures
and overhead.

Remcve material having an instrument reading i
excess of 1 mr/hr as determined with an Eber

ot

th an HP-19

. ‘. -

bhe

E-120 detecter equipped w

o

o
3
O
o
g

. Survay and identify areas.
. Surface chip cement floor areas.
Remove gratings and wooden floorin

Package waste.
Reclean surrounding surfaces.
. Transfer packaged waste to twenty-seven (27)

< o F W N
-

acre site for storage.

Paint all surfaces which have fixed surface con-
tamination levels in excess of the relsase ariteria
with a yellow water base paint for contamination

1Y
o
13
[0
O
=
ot
L |
O
. 4

control and airborne particul
1. Survey and idertify areas using an Zberline

<10«



2.

Smear survey compcnents, pipes, and non lcad bearing

PAC 4G or equivalent.
Paint areas.

walls within structures.

1.
2.

3.

1.

2.

Dismantle items identified in step E.
s

Smears to be taken and “documented.

Clean if deemed practical to less than 200
dpm/100 em?.

Paint surfaces which exceed 200 drm/100 am?
of loose surface contaminaticn.

Dismantle items us
means. Air pneumatic equipment
used without specialized i

Segregate clean and ccntaminated scrap.

Disposal of clean scrap.

-
-

Load clean scrap onte radioclogically clean

veninles.

Estimate weight and quantity of waste.

Initiate clean scra
fer scrap to 1

. . . & 3 ~ :
Vvicinity oOf wWest Chic

Contaminated scrap ceontrel.

1.
2.
3.

s,

S.

Lead scrap onto identified transport vehicle.

2

Cover c~ntents with suitable cover.

Transfer scrap to twenty-seven (27) &cres
ite.

Wet surface of waste con vehicle, if necessary,

for dust contrel.

Compact waste and cover with uncontaminated

2 9
earth daily.



Dismantle conveycrs and

Dismantlement of flooring within

1.

roof of building number §.
-

wr

ag filter hcusing on
Disconnect and seal to eliminate dust release
Rig from roof.

Upgrade units into "strong tight" packages

for shipment as "Radicactive-LSA" waste.
"ns

Transport to commercial "low level" radio-
active waste disposal site.

o]
Remove a porticn of floor within scu
building number 5 and excavate

a pit.

Construct a lagoon in above pit using a doubl
plastic liner.

Install a water transfer system from existing
trenches in building number § t¢ the lagcon.
Add coarse gravel above the tile pipes in the

trenches to remcve by filtration that material

which could damage pumping equipment.

Seal the window openings as required to prevent

uncontrclled releases.

Install pressurized pumping system which take
water frcm the lagocn and supplies pressure
to fog nozzles.

Demolish upper flcors of buil

while using fog nozzles for dust abatement.
Transfer the rubble to the twenty-se

acre site.

Raze all structures on manufacturing site.

l.

Dismantle and segregate waste material which
is not contaminated framthat which may be
contaminated.

Transfer clean rubble to lccal land fill area
and contaminated waste to <the twenty-seven (2
acre site as described previcusly.

-
.lae



L.

Excavation efforts.

1.

onduct a radislogical survey of the manufacturi

Remove all surface earth and subsurface earth

which have levels of contamination in excess

of:

a. 0.2 millirad/hour at one centimeter, and

b. 1/20 of cne percent natural thorium by
weight.

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.

Exhume all lagoons and tanks on the manufacturing

site which had been previocusly used and remov:?

all portions which exceed the above relesase criteria.

Transfer the contaminated waste to the twenty-

seven (27) acre site as previously described.

Surface soil which have readings in excess of

0.05 millirem per hour would be dispcsed cof

within manufacturing site excavations as fill

and remaining low level contaminated earth will

be transferred to the twenty-seven (27) acre

site.

sl e'

H

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

Conduct gamma scan surveys with Nal detectors
to determine highest dose rate in each grid.
Sample and analyze surface earth.

Obtain pressurized ion chamber readings at

one (1) meter above point where nighest gamma
readings were obtainecd.

Perform gamma scan surveys to depth of ten (1)
feet in each grid.

Prepars repcrt o bDe submitted tc the regula-

-lo"



2.2
A.

Twenty-Seven (27) acr

tory agencies having

Restore site.

.

1. Replace earth fill where necessary.

2. Level and ccmpact earth to approximate topo-
graphic features of the surrounding propers:

e site.

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 cdust from beccming airbecrne

2. Add lime,

surface

Ca(0H)2 to the surface and con

es of the pile expcsed during its relcca-
tion.

3. Remcve and place the ore residue in the
designated areas on the twenty-seven (27)
acre site.

4., Ccmpact waste and cover the waste with un-

contaminated soil.

Add lime, Ca(CH);, to lagoons

adjust the pH to 9.0

pH paper.

2
*+ 1.0 as determined with

Exhume contaminated sediments
through 5.

1. Place the remcved sediment in <
2

areas on the twenty-seven (27) acre site.
2. Ccver thé removed sediment daily with un-
contaminated soil.

T : o -
height in order to

Reduction of sediment pile

)

meet the final site ccntour configuration.

¢

sediment had been previcusly remcved from

lagoons 1 and 2.)

-

1. Dampen surface of pile with water spray o




vry

3.

prevent dust from becoming airboerne.
Remove and place sediment in the designated
areas on the twenty-seven (27) acre site.

s

Cover the sediment with uncontaminated soil.

Exhume contaminated sediments from lagoon 1.

1.

2.

3.

“o

5.

-

=

Ref

1.

2.

3.

4.

Depress the water table locally around the

lagoon by constructing local wells.

Pump the removed water to lagoon 3 or 4.

Note: 1If 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
w<ntonite slurry wall installed around
this lagoon.

Dampen the surface fill over the sediment to

prevent dust from becoming airborne.

Excavate surface cover and debris covering

the sediment.

Remcve sediment and place sediment in the

designated areas on the twenty-seven (27)

acre site.

Cover the sediment with unceontaminated seil.

ill of lagoons.

Place building rubble of low contamination
levels (less than 0.05 millirem per hour on
contact) choked with clean fill.

Compact fill material as much as practical
until fill is about two (2) feet below
natural site grade.

Pump free standing water in lagocn, i1f necessary,
to one of the lagocns which can

as an infiltration pond.

Add clay fill over waste material and compact
-the clay to match the clayey layer whic

i8e



. .

covers the existing site.

Dismantle the three (3) buildings.

1.
2.

3.

Industrially clean internals of structures.
Remove roof and walls and determine if this
material can »e unconditionaily released.
Place contaminated waste in designated areas
within the twenty-seven (27) acre site.

Construction of natural drainage swale arounc

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

1.

Capp

e |
n
O
oy
ot
-

ortio hs

Apply a fixative over

e

n

building footings and flocr which is required
to be removed.

Dismantle thcse portions of the building
footings and floor required in order to install
drainage swale and meet final site contours.
Dispose of building rubble in designated

areas within the twenty-seven (27) acre site.
Excavate perimeter toc install drainage swale
storing the earth for use as cover for th
radiocactive waste.

Relocate the force main.

Censtruct a surge pond in south-west corner of
the site to retard rain water diversion frem
the constructed drainage swale.

ng of deep well and five (5) bore holes,

Fill each of the bore holes and well casing

boe

with hydraulic cement to seel them to ground level.

-

Dispcsal of building rubble, chemical process

equipment, and other waste material presently on

the
b

-

2.

twenty-seven (27) acre site.

Place waste material in designated
areas and choke with filler material.
Compact the chcked waste.

-




3. Cover the compacted waste with clean fill.
4. The waste will be maintained damp with water
spray in order to control dust from beceming

K. Disposal of process tanks which are rubber lined.
l. Fill the tanks with rare earth ores residues
and compact,
2. Compact fill arocund these tanks to prevent
differential settling.

airborne.
L. Site fill cover.
l. Add 1.5 feet of compacted clay to cover all
portions of the site upon which radiocactive
waste has been placed.
2. Cover the clay lers with a minimum of three
(3) feet of earth fill. Most of the required
£ill will be obtained frem off site sources.
3. Corpact the fill over the clay lens.
4. P--'arm radiological surveys at one (l) meter
with a pressurized ion chamber over the
buried waste toc determine if the dose rate is
less than 0.05 millirem per hour.
§. Prescribe additional fill shielding as required
to reach 9.05 millirem per hour.
6. Add top soil cover as required and revegetate
the twenty-seven (27) acre site.
The a?tached drawings display topographical features, designated
areas where the placement of the waste is planned, and typical
cross-sections of the twenty-seven (27) acre dispesal site.
These drawings will be revised, as necessary, tc accurately
describe the final site.
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3. Environmental Impacts

3.1 Air Quality
A. Section 2 of this plan lists procedural steps
which will be required toc zontrol 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 (27) acre
site to workers or to the general public in the
environment surrounding the two (2) sites.

C. During the implementaticn of the plan, the
surface area to volume will be changed. Since
the thoron emanaticn rate will increase, the
resulting daughter product activity will also
increase in direct preportion to the resulting
in surface area. This will result in a temporary
adverse impact on the environment, but even with
this incriase.  the surrcunding environment should
not have coin. . .cations of airborne particulate
activity which will exceed 10 CFR 20 guidelines
for a one hundred sixty-eight (188) hour week.

D. Once the waste has been covered with a clay cap
and earth fill, the concentraticn of theron and
radon and asscciated 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-radiclogical
A. The work associated with this plan will create
noise from work due to using pneumatic equipment,
razing of buildings, and use of heavy duty power

sl



equipment. The work will be conducted only
during normal work periods (8 a.m. to 6 p.m.)
to limit the impact on the local residential
area.

The extra vehicular traffic in the vicinitvy ¢
the two sites because of work conducted ur °r
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 twu sites will be
off the local roads and will be across the
present right of way along the railroad tracks.

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 table,
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 riinimize introduction of chemicals
to the perched water table. Because of this,
the plan will have no adverse impact on water
quality.



Appendix 4 cortains data and related information
associated with this matter.

The dismantlement of the marufacturing site and
covering the waste material within the twenty-
geven (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 radiocactive waste.

The c¢abilization of the radicactive waste will
eliminate dispersion of radon-thoron daughte:r
products, windborne contaminated dust, percolaticn
to the perched water table, and migration of the
radicactivity by rain water surface runcff. The
firal cover over the stabilized waste cor<cisting

of 1.5 feet of clay and a minimum of three (3) feet
of ear+h fill will reduce the direct gamma radiation
to less than 0.05 millirem per hour. Although

this radiaticn level is greater than natural
background, the radiation level would not likely
result in more than cne hundred (100) millirem

per year to any individual in any reasonable
scenari>. The total integrated features cof the
plan will result in a negative impact for th

radiological considerations.

21
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3.

Building/Structure

Number Designation

Description of Existing Facilities'

3.1

Facilities
Buildings and Structu
Table 3.1.1(A) contains a list of the major

buildings and structures that exist at the manu-

facturing site.

Manufacturing Site

Description or Use

Floor Ar

Square

poe

Number

Flcors or

1A

[ S

r

B

"

(9]

<]

C

Front 0ffice-Recepticn

Multilith

Office Space
Solvent Extraction
Frocess Room
Blender

Furnace Rcom

Washrocm

Salt Cake Storage
Nitric Acid Storage

Process

16,111(total)

1

[

(B

iy



Building/Structure

Floor Area in

Number of

Number Designation _ Description or Use Square Teet Floors or Levels

C/C 140

Control Lab
2 A Maintenance Shop 280 1
3 A Process ThO2 Room 1,023 1
3B Storage 1,848 1
3 C Storage and Process 1,739 1
3D Pilot Plant 1,404 1
3E Caustic Storage 1,400 1
3 F P.T.S. Office 364 3
4 A Ore Processing 5,249 p A
4 B Engine House 2,100 1
5 Process 20,000 2

Mezzanine 5,078 NA
5 A Hot Water Tank Room 528 |
§B Boiler House & Coal 3,060 1

torage
$ C Water Treatment Room 700 1
§ D Beciler House Locker Room 189 1
- H2S04 Tank Storage 1,810 1
W Maint. Shop § Stores 4,482 |
5 G Coal Hoist House 38 1
S H Misc. Stores Storage 1,680 1
6 Booster Pump House 126 1
7 Well House 8l 1
3 Ash House 196 1
9 T.E. Plant (4 main 66,2¢8 8
flcors)

-24.



Building/Structure

Number Designation

Floor Area in Number of

-~
13
-

Description or Use Square Feet loors or Levels

Basement

Roof Structures

10 P.S. Meter House #1 165 1
il Misc. Storage Stores 1,800 1
12 Finished Prod. Whse. 15,367 2
14 Waste Pump House 860 2
1§ Misc. Storage §76 1
16 P.0. Meter House #2 143 b
20 Plant Service Garage 6,240 1
21 Salt Extraction $,191 2
Table 3.1.1(B) contains a list of the buildings
that exist within the acres. 11 buildings have
one flcor.
Table 3.1.1(B) Acre Site
Building Floor Area in
Number Designation Description or Use guare Feet
17 Bulk By-Product Storage 15,400
18 Monazite Sand Storage 13,200
19 Bulk By-Product Storage 7,200

The location of each structure in Tables 3.1.1(A)

and (B) are shown in Drawing Ne.



Dimensional drawings for buildings and structures do not

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

3.1.1(C) describes the basic structure of the major facilities.

Table 3.1.1(C)

Building/Structure
Identification No.

3 Framing:

Ceiling:

Exterior Walls:

Inside Walls:

Pleoor:

-
- _0-

Construction Details

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
becards bolted together. In the
southern portion of the structure,
the truss and stringers are of
steel.

Wooden roof structure.

Brick and mortar constructicn of
1-1/2 foot thickness.

Constructed of 8 inch cement block
and are not lcad bearing with the
exception of the wall between
building No. 1 and building'Nc. -
This wall is lcad bearing and i
constructed of brick and mertar with
a wall thickness being 8 inches.
Concrete slad constructicn ¢f about

-

8 inch thickness.



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
1l inch thickness.

Exterior Walls: North wall ‘s cement block con=-

structicn faced with brick and mortar.
The east and west walls construction
to a height of 3 feet is the same

as the north wall. Above 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.

y

Interior walls cf 2 x 4 framing
covered with plaster becard inside
and out with wooden floor exists in

the scuth-east corner of this

(8™

o

uilding.

Mostly wood framing. The rafters

[#%)
"y
'y
e |

are 2 inch by 8§ inch which run east

to west.



Building/Structure

Identification No. Construction Details
3 Ceiling: Wood roof with 8 inch wide planks
(cont'd)

that run north to south.

Main Support Beams: Wooden beam columns (6" x §")

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-locad bearing.
Floor: Concrete slab construction about
8 inch thickness.
S Framing: Two level structure having steel
framing with I beam columns on 25

fcot centers and I beam girders and

ot

of a

w

beams. The roof suppert i

typical K truss construction.

Ceiling: Corrugated asbestecs.

Exterior Walls: The walls are mainly 8 inch cement

block construction faced with brick
and mortar for lower level and
second level construction is 8 inch
cement block.

-

Interior Walls: On main level, consists of both § and

5 inch cement blceck and second lavel

is 8 inch block with plyweed curtain

"
<)

walls.



Building/Structure
Identification No.

5 Floor:
(cont'd)
g Framing:
(Office Area)
Walls:
Floor:
g
(Process Area) Framing:

Exterior Walls:

Inside Walls:

Flooring:

-29-

Construction Details

Typical 8 inch cement slab con-
struction. See diagram 3.1.1(A).
Steel.

Glazed brick and cement pour in-

terior.

Concrete with surface tiling.

18 inch I beam on 25 foot centers

with floor supports of I beams running

north to south and smaller I beams

running east to west on 5 foot centers

lst floor is brick and mortar ceon-
struction to height of 4 feet.

From 4 to 14 feet are windows. The
remaining height is corrugated metal

siding to cutside and asbestos boarad
inside with 8 inch wall gap. The

asbestos board is attached to 2 x &
wooden framing.

Consists mainly of 10 inch cement
block and mortar construction.

1st floor 8 concrete sladb construc-
tion. See diagram 3.1.1(B).
Steel columns I beams on 25 fcot
centers and I beam rocf supports.

ach corner of rcof support are

(4]

eross-braced.



Building/Structure

Identification No.

- & Ceiling:
(cont 1)
Walls:

Staircases:

Ground Floor:

Upper Flocor:

37 Framing:

Roof:

Floor:

Construction Details

Corrugated aluminum (flat roof).
10 inch concrete block and mort

construction.
Two exist of all steel construction.

6 inch reinforced concrete slab.

Walkways steel grating.

10 inch concrete block wall witt
steel I beam rcof supp.rt which runs
north to south. The I beam 1iIs sup~-

ported with steel post lolly columns.
Wocden rafters running east to west
and wooden roof.

6 inch concrete slab which may

Plywocod construction

framing.
20 Construction similar to building No. 1l2.
SN Framing: Steel I beam.
Roof and Exterior
walls Corrugated metal sheeting.
Flocor: Concrete slab thickness unknown.
4 Framing: C nsists of steel girders and

Exterior Wall:

vry

loor:

s

"’

Wy b

o |
(L)

All Remaining
in Manufac<tur

8
=

| EEN %

o b
[}

u
g

.
-
-

-30-

columns which are within wall.
10 inch concrete block.
Concrete slab.

Nermal 10 inch concrete block and

construction,



Building/Structure Construction Details

Identification No.

and sand storage which are bays;
i.e., no eastern walls and are un-
numbered structure-.
Sand Storage Bay Framing: 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 & 18 Framing: Steel beams, columns and truss
members.

Exterior Walls: Concrete pour to about 4 foot

height and wocd bocard to ceiling.

Ceiling: 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 whic

o
.

-

g |

may be reinforced with steel reba



Py

3.1.2

Disposal Yards and Infiltration Ponds

The manufacturing site has a thin layer of unprocessed
rare earth ores over its surface with the major
concentrations existing near the buildings and

along the railrocad 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 remcv~d 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
trench drains to the pump house, building no. 1l4.
The liquid waste was then pumped through under-

1lrcad

g

ground piping which runs parallel to the ra
tracks to the acres.

-

Drawing 3.1.2. shows the lo

ation of the ore

0

O

residue piles, process insocluble sediment piles,
buildings, lagoons (infiltration pends), and waste
disposal areas. Llagecon no. 1 has been covered

+o drain

1
o
o
o
. ’
| ’
O
%
(1]
oW

with fill. Lagoon no. § has b

O
'y

through removal of a porticn ts dike. Lagcens
no. 2, no. 3, and no. 4% contain inscluble sediments
and have free standing surface water cver th

sediments.
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The site also has had a deep well and five
sample point wells called borehcles. 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 radicactive 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



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-McCGee 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 Railrocad.
The property west of the railroad is mostly

undeveloped. The property east



of the acres contains a metal fabrication shop,
Advance Sheet Metal and a number of private
residences. The property along the scuthern
end of the acres has been developed by Mr. Lee
taling, who has leased various buildings for
industrial offices, restaurant, bowling alley,

etc'



e 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 to Lagocn 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 summarized in

Table 3.2.2(A).

Table 3.2.2(A) Process Waste in the Acres

Item Volume in cubic feet
Ore Residue Pile 636,000
Sediment Pile West of Bldg 18 86,000
Lagoon No. 1 406 ,000%*
L.agoon No. 2 66,000
Lagoen No. 3 216,000

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

fill covering this lagocon.

Samples of the process waste were analyzed and the
quantity of Thorium and Uranium, source material,

is expressed as oxides as ThO2 and Uj303.



Table 3...2(B) Source Material Contained in Process Waste

Item - Estimated Quantity of Source Material in Pounds
ThO Usos
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 materials 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.



Table 3.2.2(C) Leach Test Sample Results

ISOTOPIC ANALYSIS FOR RADIUM®*

Sample Identification Ra-223 Ra-224 Ra-22§6 Ra-228

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

#2 tanding Water ‘ <.1 11 17 99
in No. 3 Pond, pCi/l

#3 Ground Water § ft/ <1 §. 6.7 1.5
Below Surface, pCi/l

#4 Solids from 8.3 7.2 <1 510
No. 1 Pond, pCi/g

#5 Solids from 1.4 .1 <.l 180
Ne. 2 Pond, pCi/g

#6 Solids from 7.1 <, 1 &<.1 1100
No. 3 Pond, pCi/g

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

#8 Solids Between .8 <. 1 C - | 150
No. 3 and No. 4 Ponds, pCi/g

#10 Composite of pH-? <l 20 20 <l

Leach Solution, pCi/l

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



Table 3.2.2(D)

Leach Test Sample Results

ISOTOPIC ANALYSIS BY ALPHA SPECTROMETRY

THORIUM

Sample 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 § f<t. <0.003 0.01%4
Below Surface, pCi/l

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

#5 Solids from 660 240
Ne. 2 Pond, pCi/g

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

#7 Solids from 5§50 140
Residue Pile, pCi/g

#8 Solids Between €60 500

No. 3 and No. 4 Ponds, pCi/g

#10 Ccmposite of pH-7
Leach Sclution, pCi/l

No Thorium detected
(<0.002)

*These results appear to be low for Therium Hydrate.
Chemical ThQ2 was not performed on original sample.
Recovery based upon Th-228 internal standard.
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Table 3.2.2(E) Leach Test Sample Results

ISOTOPIC ANALYSIS BY

Sample Identificaticn

#1

#2

#3

§4

#5

¥5

£7

#3

#10

Standard Water
in No. 2 Pond, pCi/l

Standing Water
in No. 3 Pond, pCi/l

Ground Water 9§ ft.
Below Surface, pCi/l

Solids from
No. 1 Pond, pCi/g

Solids from
No. 2 Pond, pCi/g

Solids from
Ne. 3 Pond, pCi/g

Solids from
Residue Pile, pCi/g

Solids Betwean
No. 3 and No. 4 Ponds, pCi/g

Composite of pH-7
Leach Sclution, pCi/l

URANIUM

U-238
25
.89
.18
270

340

-dl-

LPHA SPECTROMETRY

U=-235

2.1

.034

13

14

20

U=-234%

28

.89

.22

240

310



Since 1873, 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 whese contents vary

from partially filled to empty, another 5,000

cubic feet of low level contaminated wood in the
form of paiiets; and the remaining consists mainly
of various sized rubber lined process tanks which

are now empty.

In addition to the waste present.y stored in the
acres approximately 1,687,000 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 b released to sanitary land fill

sites.

K=-M has abouir 80,000 cubic feet of rare earth chemical
compounds which do not contain acccuntable Therium

-

and which are presently stored in Building Neo. 17

«42-



and No. 19. There is a possibility that these
compounds may be sold to the chamical industry,
but if the sales cannct be macde, *“hen these
compounds would be included in the disposal

operations within the acres.



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 S 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 various structures on the two

Kerr-McGee sites (Manufacturing and Acres).

bl
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3. Introduction and Background

The radioclogical survey of a portion of the Kerr-McGee Chemical
Corperation, Rare Earth Division's facility located in West
Chicago, Illincis was performed by ATCOR at the request of

Mr. R. J. Vreeland, who is the Project 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.”

Table 1 Major Items Contained in "the acres"

1. Two storage sheds basically empty.

r 8 One storage shed containing 23,000 cubic feet of un-
processed rare earth ores and chemical ccncentrates of
these ores.

3. Process equipment removed from the process area with
various levels of residual Thorium levels.

4, Piles of unprocessed rare ez "es.

$. Lagoons containing raffinate we .:s.

6. Pile of insoluble sludge residues from processing the

rare earth ores.

Table 2 is a listing of major building structures contained in
the area designated as the "process area"” alcong with their

functional description.

-49-



Table 2 Process Area Main Structures

Building Designation

la

4a

S

Sa

Sc
21
12

20
14

Function

Offices

Fine chemical processing

Rare earth manufacturing
Lanthanum manufacturing, labora-
tories, warehouse, pilot plant and
caustic soda storage

Ore processing and drying

Engine use

Pink salt process area, boiler
hcuse, coal storage, acid storage,
maintenance shops and stores
Thorium plant

Finished products

Pink salts storages and dryers
Rare earth process

Shipping and finished stock ware-
house

Repair garage and storage

Pump house

ATCOR conducted a radiological survey ol the "process area"
and krounds in order to make an overall assessment cf the
potential hazards for the facility "as is", .. actions which
would be required to obtain an unconditicnal release from the
Nuclear Regulatory Commission and of the potential h.zard that
could be experienced during a decontamination and demclishment
activity. This survey was conducted during the pericd January
18, 1977 to February 2, 1977.



- Procedures and Instrumentacion

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, scme
226Ra. Since the ores 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,

The survey approach for the intericr of the buildings was to
grid off the floors into grids tvuaty (20) to twenty-five (25)

feet on the side and to measure the beta-gamna instrument respcnse

at ebout 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-
cordec and the location was identified. Alpha radiation
measurements were taken in the vicinity where the highest
beta-gamma reading 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 be«n taken along with other ra. iom smears on components
walls,cracks, beams, etc. The smears weres counted with Eberline
scalers equipped with an RD-13 scintillation alpha probe and

HF 10 beta probe.

The survey approach for the exterisr of the facility was con-
ducted by a complete radiaticn scan survey along the site ex-

«51l-




clusion boundary which is either building structural walls

or perimeter fence and specific points within the exclusion
area were alsoc 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.

Tn addition, four (4) samples were taken for analysis by an

independent laboratory in order to supn~. ¢ the conclusion that
2327Th and the daughter products were the predcminant contami-
nants. Twc (2) samples of unprocessed ore were alsc analyzed

in order to compare and standardize the findings.
3. Results

The results of the radiclogical 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 huildings in
the "process area" are contained in section 3.1 of this repert

in a table format.

The results of the gamma radiation surveys at the "process
area" perimeter and within the exclusion area are displayed
on a plar view drawing in section 3.2 of this report.

The results of the special soil 2znalysis and of the unprocessed
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.



SECTION 3.1

GRID FORMAT

® @ |

® ®

INSTRUMENT RESPONSE FOR BETA-GAMMA IN MREM/HOUR

@ INSTRUMENT RESPONSE FOR MAXIMUM BETA-GAMMA IN GRID SCAN
rIN MREM/EOUR

G):
oF
OF

OCSE ALPHA AT POINT @ IN DPM/100 CM2

NSTRUMENT REPONSE FOR ALPHA AT POINT @ IN 1000 DPM /100 CM2
O

2
OSE BETA-GAMMA AT POINT @ IN DPM/100 CM

'
L
R

'



ATCOR INC.
Elmsford, N. Y. 10523

Date Sheet No O s
Chhd b < 10) _ Dare 2-11-77 Proj. No. €.~ 2265=P

ROASTED SAND SToract (NO BLDG. NO.)

o.C5 0.0s

UNABLE TC DETERMINE
0.05% DUE TO SNOW

C.0S

/\
hiau;

READINGS TAKEN THRU
3B FOOT OF SNOW

UNABLE TO DETERMINE
DUE TO SNOW

Q.03 c.C3

> N

NOTE: OUT SIDE BLDG wIiTW OPEN. FRCONT
LOCATED BETWEEN 8LDa. ” 5H AND

COAL STORAGE AREA.,



2

ATCOR INC.
Elmsford, N. Y. 10523

By . Date Shoet No. N i
Chid. By 274/ Date 22177 Proj. No. 9 =22¢5-P
ROASTED SAND ANC STORAGE BLDG.
RANDCM wWALL SMEARS
Locsse ALPHA 2 LOOSE BETA/ GAMMA
IN BPM /100 em iN DF-‘M/I O em?©
suver* 1 162 780
= 2 g8 30¢C
=3 38 260
* 4 S4 310
- T 270

'
o
w

1



ML aiC

Park Mail

By - Date PeekskillN.Y 10566 Sheet No. Ot
Chid. By 44 Date ==11-77 Proj. No. 8 -22£5-P
BLDG. NO. |
i [=) OFF"»CE
”
[ A | -
12k o™/l
n © o o
0O © o © © b
e © © o © ¢
© © © 0D 0o o o
& o O v-a-/]“,
{ O 0'60
gy < 1 -
o & O o o ©O
20 ™ ha, o) o N
o & © o o © 4\
Il o
- e O
e o o
d o
3
g 3 b 2.
' © © ©
o C Ja"‘"//.,._
c O
/
2 & 8 A
NOTE :

CIRCLES DEPLICT DRUMS OF
STORED THORIUME YTTRIUM

® 11282C

-36-



s

By T : Date
Chid. By 44 Date _2=11-77

M A ing,
Park Mall
Peekskill N.Y. 10566

Sheet No. Y it
Proj. No. © = &l‘g'

BLDG.
FOR LOOSE ALPHA ; BETA/GAMA

"‘\ RANDOM

AND FiIx

FIXZD ALPRA (N

SMEAR AREA DPM /100 eme
Al.2 [0.8K
- 3--( ?.0 14
B8/ 2 9.0K
82.5 3.0K
6 3.5 9.C0K
& f.1 /5o K
c2. 6.0K
C 4.0 456 K
A 2.6 9.¢c K
8 l.5 7.0k
8 2.4 75
&l.e IS oK
c 4.7 45 e K

RAWDem PBReER SmeEanrs

LOoCAT/ion

GRio Resrs A |.5 [FAST 0DeeR

GR.p PRreEe ¢ .| P'P‘ Run

GRip ARecA A 1.4 Floer DOkaw

ERip ReEd B 3.5 ([arages

GRID Faemn C 3.7 Fleécrarcas Boy

Gein Resga C3.5 WATER Fumpo

GR(D RREA c2.5 Barrecs

GRiD AREA 0239 Flook Ceaex

GR/p AREA e .4 TARLE

GRIp ARREAR C 1.1  ovew

GRio ARER nRm .| FiRE Hose Bex

L ARAEEE 4

FLOOR SMEARS

ED ALPHA

LOOSE ALPHA IN  LOOSE BET4/
DPM/I00 cm®  GAMMAIN DPM/ic

/2 Df-//wc-.;
75 = p/” JoCim
/128 op~ [iz0em
92 op=- (100 e
72 op~ //ocf_-:'
224 op = /I..G-,
182 0p - [roo e ™
Jya oP- /noa—-

a

S

2e Op = /nae—
43¢ aP"’/;r.a—-
224 opm /.o.,..:'
159 opm [100 e=™

‘J'IQP-/now X

b

Ja Dp-z/;ooa-"
1 8 opm™ /:oo o.-’.
38 opm//nc—"'
?37’ Dpn//oo -
32 vpm/r0e cm
174 opm [i00cm
b Copm /uo —
180 8pm //onb-'

,I

i",

oy Dpﬂ,//nu—
32 2pm Jisoom
184 "F"/"“"'

L

370 @—./
3420 af-//.
Ky D""/I‘
200 ap-/,.
Yeo op= /ra0e.
S’Joop /,u
///75,-'/’/”4
1119 %p= [ 100c
g7 ap-/no.
/& Yo af-///a.
770 D"‘/IO.«
1113 Op-./no ‘

2/8°UP-'I//JQA

e DP"'//N
609'1\/'-
3‘30["‘/10
/110 O‘aﬂ'/’,ro
190 opm //o
J"/DDP- /"
"/Obpa //n
270 Dr~/!0
2.39°p~/;o¢
| 20 0pm [ive
3éo opm/ e



RnILUK Ine.
Park Mall

By P Date Paekskill N.Y. 10566 Sheet No. e

Chid. By LU Date _2-7/-27 Proj. No. ©.= 3265 P

B'.OG. NO. 2

.02 ol e2lé .o?’} )
no_n_{—}o— ' nnAlJa I 18048

g |22 — A-'I_ Feleiilt 499i_ — o8
&34 0.5 . esly
220 | 38 aecs | #p | “2s Hé

g | e - -8B - . o

|
exls . u_{.u | o2 ld
280 | 26 180 | 90 Yoo | 50
'.of N ul o5t 08




~iLwR Ing,

Park Mall
By % D bt Peelskill N.Y. 10566 Sheet No. PR
Chkd. ay_d:’.l-l__ Dote 2 -#/-77 Proj. No. ©-22¢5 -F
BLDG, NO. 2
SMEAR AREA Loose ALPHA Locse BGTH /GAMMA
IN DPH//oocm IN DPM/ /oac.m"
. Flee”R cAsex A5 Yy S3o
2.FlooR cemex B 1.4 oé Yoo
3./ /oeRr crAck 9.5 MDA /8¢
Y. VENT. DveTinG ¢ 9 b 720
S.[Fleer TrENEH €7 te MDA
b. FleeR crRAek [BH4.2L 92 420
7. T BEAM cC & s0 2)0
8. WATER TREATPMENT TANK DRmiN 204 geo
?. Top oF muxER ¥ g2 780
10, CFF/C¢E LIBHT FIxTuRE 5o 292
1. HOPPER N.E., CeRmER o2 Y80
|5, SAND UNDER MIXER = 126 gle
13, METAL Flea sHEErs 9% 240
59«

¥ 11232C



By

Chied. By __291t)  Date 2-11-22
BLDG., NO. 3

AN NG
Park Mail

Peekskill N.Y. 10568

/ -

{

-
z
"
[+
&
0
°
»
o
P
o
”»

10 ==

1 -

/2

L RREEE S

! o.lE.l 5 . i

| 340 |86

o.e8' _ _ _ __.D!:

|
|
I a.|1|3 ‘
I 132 | o4 :

| Toie |/46e

o.le, _ _ _ - 1

|

| lsen |
| Iseolsre |
______ X
| ! |
o
| £70 9%
oo _ _ —
|
| el |12
| 290 | 5°
SRR T BRSO,
|
'o.wole,
’5‘5°l:'8 !
O.IQI 0.40!

Sheet No. Of
Proj. No. 22265~ ’

Netf : X
Geaip 70 BAcKkgRovsD /a"'?

GRip 80 BhexkGrovro oMy

GRID 9D DAck&rovrD 5o ™%,



Ml ing,

Park Mall
8y Date Peekskill NY. 10566 Sheet No. Of
Chid. By __Z1%/ __ Date 2=1i-72 Proj. No.C =224 5 -P
BLDG. NO. 2
RANDOM SMEARS
LooSE ALPHA LooSE (ETA [&AMM

SMEAR LocATI oA IN 0P [ioocm™ /N O0Pm[iecem™
GRio A2.l \imoew S.LL 36 ~70
GRID A8.5 (Garnee DoeRr 156 | 220
GRIO AS5.S INs/0E Fur/ReE /6 & | 8o
GRID A10.3 LAB. TABLE Top 226 978
GCRiID ANY LAB. TsBLE Tep 123 900
Grip B 3.5 Weep BeAm SupparT g8 7 100
GRip B 9.5 4" STEAm LiNE 214 990
GRiD [ 10,5 WoocDEN CABIMNET 175 g 3o
CRID € 5.7 Mix\ne TANK 26 370
GrRiD S 6.l SBump /8 40
CRID © 7.8 LARGE BASIN 78 270
GRip C 9.7 Li6NT FixTuRE 200 Qoo
GRiD & 1.0 \WaLL FAaN 14 l6e
CRID C 2.8 Scaus 152 Qc0
GRID B 6.5 Floer CRAcK Serer, Room 114 | 330
LocKER Room WEST WALL HEATER 78 350
LoCKER Roem WESr WALL ._ocxBR o4 180
SHowER Room wWimMpow SiLL e 9 oo
SHowWER Reem Floor Derain 230 lo0Co

» nasc



sRTE . ionsvas BDUWEBIBET icsnsenssnsentusnandsntssannesstoosessss SMEETY NO.. .ocsseie ¥ s ases
CHKD. ovﬁu).-mn..‘.:.'!:?] .................................................. JoBNO. . 2.232(5-P
BLDG. NO..3 ~our Lyine RooMS
B8 c
\ Coe 0C.0v| S2%
|
035' ) C‘-:ﬁl -
;QBOI T sswcl i
|
2l0.06  ©.05 0.08)
T .BLDG BECAUSTIC TANK RM.
A B & 8
| |G0e o6 \{°! - | |9.14 ©-C8
:.‘.'J .3 ' | O'“‘l‘lé' x
1770 ¥ 840 ]‘-*2- A0 o0
2(0.1L 9. 210.09 ©.uxn 2{0AB ©.181
_ PRESS RM OFFICE"A" .__oFFicE R’
= B A 23
| [eo9 oce | [e3% oc8
|
0-08! - ii"'l iy
1750 |18 is3sl 52
2{005_0.33 i@ 040
| N
c.2! 8 .12
1720 w2 1990 | 1 ¢
3J|oc8 .y - Do 0.CL
_BLDG. 3C EUROPIUMPROCESS BLDG.3D PROCESS RM,
A 2 |
| |28 ‘0. A 3 C = B
] 9 o B CEEINCREE o.18 . ™ -
15201 i1e % a‘zJﬁ | c32 3 *® |70
2loa o6 r HEO!S;‘, I&J}Dl eV 2640|280
E 2222 x| __ ol ] 2 le.3¢ c.¢2
1.7 | 90 i - BLDG32A .
17—5 68 c..e'n : 2.8 !5 THORIUM OXIDE
o 1890 108 ..-mald; —FURNANCE
3 . - ‘ I" : ' 'A__—__-a
“BALL GRINDER RM... 3leid 2oie | i3 | [ccé oce
T BLDG. 2B MAINT. RM, : Y
’ ' erls | N
/69025 | .
# READING IN EXCESS CF 22.0 M\’/"\‘T 21e./ 24 !

: U RNANCE HTG RM,



RAXDOM SMELRS

LOOSE ALPHA IN LOOSE BETA/GAMMA
SMEAR AREA DPM /100 cm > IN OPM/reoecm*

BLOG No.2A

/. FLOCR CRALK Al.5
2.FLooR conNER AlD

BLDG No. 38

[. FLOOR CRACK A2.&
2. FLOOR CRACK B /1.4

BLLe No.3C

l. T0P oF ReoR

BLDG No.3E

l. FL6OR CRACK A .9
2. 760P ©F pooR

| BLDG No.3D

/- WeRK TAALE 2.1 : <S4 /g co
2. WIiNDow SiLL A2.9 /Y / £30
3. SraiRs Al S5 3y 2010




By Date
Chid. By cLs) __ Date 2-11-27

BLDGE. NO. 4 A

AILUR (nc,
Park Mall
PeekskillN.Y. 10566

A B [
/ o.10 .a.] 0.2é
0.30| 8 | oue !l 3e
roa | 72 | 27506 | 432
2 ei0_ _ _ _owl_ Y 4
03519 _ | o3l g3
630 14> : 304
o.10 0.38" 0.26
FIFTR R e e S
0.5 b ‘ o S
1270 | 410 | 770 | §00°
‘f 2. 34 _— Ny —_ Lo
1.4 1< ' iy 15
\loe 1 8 ‘ 576 | 447
Fr i o . 0-3.!*‘.._.__2-."'_
Ll s | 1.0 las
1350 | 316 | G40 | 3740
6 9:"_..._..0-'_1‘- ey
420 | 180 298 | lo4c N
g (e, - - _o,y’- - e KR
.50 o | 52
17¢ | 6% | a8 | 8%
g Lo.e 0454 4.2

W s

6=

Sheet No.

.

Proy. Ne. o-21C5-P




r\l‘yvl’\ inc.

Pork Mall
By Dote Peekskill N.Y. 10566 Sheet No. i
Chid. By T4 Dote _2-41=77 Proj. No. £ -22465-P
BLDG NO 4A ORESTORAGE
RANDOM SMEARS
Loose ARLPHR LoosSE GETA/ &AmMMp
SmMmEAR RRER IN oPn/nnua" IN pem/[fice em?
/. PIPes SovTH WALL 74 260
. WALL CRAeK 19 1680
3, Fleea camex Noatd Flooa 44 Aé0
Y. Weop DesR NeaT™ TuUD oF 84D6. 76 J¥o
5 Rececinss Pires Noard Floed 8 (-
b, S GAL, cAVS NoerTH Floeor 218 780
7. Plasric Reio Gupaze éo 27
5. Conrooe Box [Fasr wWarl 204 4o
9. 3'x3" “roaxey* Kerrie ) 820
10, SevTH ¢BS wALL: ¢ uP 268 1230
), STEEL SvpPoaT 8.3 e 2eco
2. WEST ¢BS lJﬂLLJ' slp y Se 1712

» 1asc



BY <o mniisaiis o RN B essmitinns BUBIEET o000 c00000ae0s s basesrsossastdsastssstsess SHEET NO..... - | LTS
B B BATERRIEET - et E R SRS JOB NO. Q22285
A B .
L [©006 C,04 0.08%
00| L 005 A&
MDA | 36 MDA |40
ajood _ _oodl _ ___ _o0s

\N/ nol 10 . MDA |20
J‘Lg._og_ 028 __ 0.0
o.1 | > | 0.08| 2
220|372 MDA | 14
L’ o,os o,os. 0.06
]

-



AL Wb

BLDG. 4B - ENGINE HOUSE

RANDON SMEARS

LooSE ALPHA LOoosSE JBE#,/GAMMA
SMERR AKRCEF IN DPA/jcoem™ IN OPM/jee cm™
AR ComPRESSOR B3 20 MPoA
JToP ©0F SwiTew Puws AZ 60 140 3
INSIOE F/ocR TRENCK A2 /0 2 4o
ToP ©F DooR A).f& 30 210
[LeoR CRrAcK A 2. b l11e 220
LockK ERS B a0 gé |50
FleeR CRAex ¢ 1.4 /159

300



ay

crc:t;.-;-j“.j. pare A7/-17

BLDG. NO. 5

OCATE

|

(n

A 8

<

-

- GROUND FLOCR

0.08 O.lo
A |
oo | O h |

Q. l'il

_sso[.w | 340
o 0.0
0.Q8 __0¢ — —

‘70C( 2% l e70

241 2
420[ 74
L0 .0

1.2] 2

ol o ! 0us

005 Q0 __Olb __

©.28

MOAT 42

024 _0.15

Ll =

170} 70 l 220
1.0 Q.34

1.2
410 |

oo
3

o.pf 12 | 1.y

oea o8l o2 _ ou2]
' l

Ho0 | 98 | 2499
0.08 0.i4] -

-

NCTE"
MATCH SECTION A-A
TS SECTION B -8 &\
NEXT PAGE.

3 o

CF

......

e e



Y

2<€

8
cwxo. oy ) _oare 251277

I

......... DATE

.........................................

...................................................

BLDG. NO.5 "N-E.. FURNACE £ STorAeE ROCMS

A B A

8

2.

.l °'°5|.- 208
-

_gJ_«JS 4 | ouyl o

monlga 13 | moAsa

~
0.06 ‘- C.3] 2.' 0.06 O.06
1 ]

A B A 8

0.07 o.071 ;fo.ce oiuH

N 13 O | 0.1]8
MUA | 9 '; 1 260 |98

0.05 0.c7 %" z!o-o‘i 0.1
A 3

0.09 o.ol
l}

o
'o-BlS‘

OFFICE

(Used Fer sTorAGE)

FLAT FURNACE. ROOM

R &G FURNACE ROOM __

NOTE!
SEE PRIORDWG, FCR

SECTICN A=A " MATCH

SECTION B-R,

¥=-STOCRAGE OF CHEMICALS
IN EXCESS OF 20.O mr/hr

-39~

B c D
[_e X ol T T35y
B o.wl 15 | o.ql [

z7oi50 MDA‘ -0
9ol 008 __ 006
|
ol 1S | o &
260 42 Salip
iolo.ce_ocd” _ _o.ctl
03k S .41
. 270128 | moal 28
jeee o, o
03] 1.7 !ts'o
:7o_|2.e :r,qolmL
aleix ol 0.c8)

A

<
<

......

JOBNO. Q:22645-P .

LINGBURGH FURNACE ROOM



SMEAR AREA

GROUND FLOOR

RANDOM. SMEARS

LOOSE ALPHAL

LOQSE BET
IN DPM /106 cm?®

IN DOM /100 em?

| WEST WALL HT EawiemMr AL le
#Z souTH WALL Conouir Al |2
: 3 DRAIN GrainING AL 26
4 TaAavk EI. 24
¥ 5 crcescE SwElurs 110
6 woec genew B29 ed
# 7 PIPE RUN (waLl) Dy 3e
“‘_ 8 I geam (wal) Au. >0
*9 I seam (ousruesd) BH2 | Ok
" 10 Mixing Tankgs (ToP) Due sS4
f Il warLL,)s’Hiey <38 72
* 1Z LAapoes cs.'s Ho
f I3 FLoem ,crrck, I
3 & stTomace Bins as. 4z
IS Figre Heses (wm_‘_,) cy, 110
#lo Guamp RAL B4 {70
17 FrLocm crax Si. 36
¥ 18 FPiPes on FLoow. 85. 1o
19 PiLe oF PLaNks C§, 24
#20 ELEC, BOX , WE ST WaLL 4
F 21 DORAIN  cu, 32
¥ 2. ELEc, MmoTom it 8o
¥ 23 pmaun 2, 3G

FLAT FURNANCE RM,

—

(2AST HALF oF Roon)

Y| reennee |4
:_ Z ouer work (Dorrk SECTICL) I+
T 3 WINDOW LEDGE(SA?WALL.) <~

FLAT FURNANCE &M, (wes‘r HALF cF rz:oM)

4 FURNAN CE |9
¥S crums S
R1 e ruenance RM, (easr paLr)

* o ruienanes 18
¥ 7 winocew sl (eksr WALL) 22
*8 mTa.cs 14

5, e

Bxas.
320
140
| 20
450
Ssco
202
4.0
280
276
250
S0
30
380
490
9o
2so
o)
70
20
180

(e

2590

s,
130
Bea

exe,

200
| 70
/1 1&



..............

-

BLDG. NO.S CONT

SwvEiawm Aok

...................................................

-

SHEET NO.. coveeea. OF ...
JoBNO. Q223463517

-

LOOSC ALPHA LOOCSE M.Wk/:&w-

REG rusnince =2t4, (west wacr)

#9 goxes
Y10 MmerTaL Dooe(wesT)

LINGRURGH FURBRNANCT BM.

11 FURNACE A,

12 ThBLes (wesT)

*= 13 cewouir (SouT waLy)
4 conTrRineRS ©\,

oFFice (used Fee sTomicE)

15 HeaTwe ONAT (Sc\nv.)
f 6 TAeLT ToPe
=17 2exes

MAINTENANCE GRARAGE

#18 riFPES (K-.cz'rH WAL L :

#19 MeTaL Soow (sTL)) 7 X 7 HIGH
¥ 70 ZLEC, MoTORS £ SHELVES

* 21 .weeo SHELWVE S(TAST wALL)

¥ 27 LIGHT FixTusES

# 713 WOCD LoFT (SAST wALL)

¥ 24 FLoor. AL

\3e
3%

SO
22
Lle)

3¢
34
i

=l
128

7
-~

Ele)
112
106

230
oY

270

70
280
S$30

530
290
730

e
1 80
440
340
S0
c8C
4320

w ooui\oc cmz W OPM | 180 &m?®

-



AILUK Inc.

Park Mall
8y Dote Peekskill N.Y. 10566 Sheet No. of
Chid. 8y ) Date _2=11-27 Proj. No. @ = 2265-P

BLDG. NO. S5 MEZZANINE
A a8

! [7.] &
o.14 | 3
mom | 2

2 2.51_ - = _o 04
0.6.6 A"_
DA 22

7 g.08" _ __ _ o908 .
0.12 | ¥
moA l 2

4 .%11._ —_—— e D.08
909' '
moA .30 {

£ e 3!&‘
'2.0 I' L §
37%0 Il‘f“/

6 -z_ob _____ (-] ;wi
L0 15
MmoR | 3&

7 oY _ o]

;
¥
-3

620 | 132
5 |°_'."'.__ SR
o. 14 3
mocA I~
§ |52 i - - 8
o.40 | 3
mcA 20
J0 1205 _ _ _ o9
o0 | J .
mo4 | 38
Y P o IR . |
ao’:- i®
' Yoo | /109
S
19, L8 8 .08




e T

By Date
Chid. By 2B/ Date _2-11-77

BLDG. NO. 5 MEZZANINE

> RANDOM SMEARS

L 0OSE RLPHA‘
N DPM/i00cm

SMEAR AREA

)- STAIRS To HoeprerR AB.I

b 18

-
¥
S
é
7

/0,
. HERTER DVeT Amn.6

-
7.
e
1

| I

#1128

Pump MounrT ¢€7.5
NeARTH STAIRS
ELEVATOR FLOOR
I BEAM A2.6
CPEN PirE AS.0
PI/IPE Ru~n B E. 5

. FRAME PRESS AR7.5

JeneTion Bex A9.3
OVER HERL <anW B 9.F

FILTER Al0.1x

AilLUR NG

Park Mall

PeekskilINY 10566

b
&
99
126
/2
3
10
“/0
56
/18
%8
40

Sheet No ot
Proj. No. 823 5-P7

LooSE BerA(GAMMA
IN OPM/i00ocm?

8o
MDA
3o
240
~DA
mOoAR
|80
1690
240
jeo
430
90



ATCOR INC.

Elmsford, N. Y. 10523
By Date Sheet No.

Chkd. By 114} _ Dote _2-11-77 Proj. No. € Y YT

BLDG. NO. SA HOT Hz0 TANK RM.

A

BLDG. NO.5G HoisT HousE

Bloos ' Ges

o.& /Iy 3 9

T2 l Vel Ll A/

A o085 aas
| 2

BLDG. NO. 5-B BOILER HOUSE

Blc.cse ocosl ge

I
c.o51 7.5 | aos-! 45 N —>
e | oxs. | 28 | ohy.

Aleces azes) o.os
I & 3

BLDG.NOQ. SC H=20 TREATMENT RM.

Blace cez

o.r0)ts
/0 |#on
N—>

Alee eof
I &

2 nxn



8y

ATCOR INC.
Elmsford, N. Y. 10523

Sheet No. Of

Date
Chid. By 1L Date 2211272 Proj. No, © -2265 -

BLDG. NC. 50 SWITCH HOUSE § OFFICE

L

9 AN

B[o.07 '0.05]
0.0 0He
/e | mom N ——n
A LGor ,0.674
| 2
BLDG. NO. SE  SULFURIC AQID STR. HOUSE
g
P o
Alec? acE
: ,

BLDG. NO. 5F  MAINT, SHOP

B[o2s 2,70
a/2| 1g A ' >
/é EL;. .

N X c./e

0

r4



____________ - DATE .ccnnunons L s i S S T SHEETNO. ... o ,OF ____%

8y
CHKD. BY /.ZU)_ DATE. 21127

..................................................................................

RANDOM SMEARS
LO0SE ALPHA IN  LOOSE BETA/GAM/MA

SMFAR ARERA DPM/f10acm: A DPM/1voem
BLDG NO.SA

l. FLOOR CRACK Al 8 2.0 rDA

2. TANK TOP Ho MDA

3. WEST WALL LEDSGE /140 29300
BLDG. NC. 5 R

]. SevTH WALL LEDGE 20 MDA
2.STAIRS To OFFICE 30 MDA

2. GRAT /NG Borrek HNot 20 MDA

Y, GRAT/ING DBo/LER /YO > 20 , MDA

BLDG.NO. 5¢C

). FLOOR CRACK A|.7 180 /110

2./WORTH WALL LEDSE 40 MDA

3. EAST WALL LELGE 20 MDA

BLDG. NO.5 D

L, FLOOR CRACK B 2.5 ) MDA
2.FLOOR CRACK Ba.lo 20 MDA
3. WEST WALL LEDLGE 20 Mm DA

BLDG. Nbo. 5 £

l. fFLooR ¢RAeKk A .5 20 MDA
2. 7OP o F TANK = mOA
3. L/ENT G /15 20 ™M CA

BLpG. Nb. & F

I. SHELVES WEST WALL =X e
A. SHELVES CENTER /20 J¢ce
3. FLOOR CRACK AR/. 4 /80 | Hod

BLpG, No. 56

|. FLoorR CRRCK A 2.5 /140 2/50
2. N¢cRTH WALL LEDGE YX-1-] 1770



ATCOR inc.

Park Mall
Date Peekskil| [ N.Y. 10566 Sheet No. Of
Proj. No. 2 =22& 5~ P

By
Chid. By__24) __ Date 2-11-72

BELDG. NO. & PUMP HOUSE

A 5
/ 0.06 0.8
N
v
o.10 5
1180 228
2 0.06 Q.08

RPENDOM SMEARS

LCOSE BETA/GAMMA

LOCSE ALPA
(N__DPM/jeoem™

| N DP!“L/Ioocr-\z

SMEAR AREA

]. PvMP HoVSING /22 770
‘2. Winoo W S/ik 118 gao
3. [Fleor GRATE G2 224 ja70
Y4, Piping Al 78 230
5 ovER 0DQooR 160 /e 30

@ 1sac



AILUK INncC.

By Date ’..u.:;;;x‘:om Sheet No. Of .
Chid. By 1) Dote 2-11-27 Proi, No. 2=2285 P
BLDG. NQ. /7 WELL HOUSE

8
/ 0.06 0.06
0.08 &
6202 | //0 N
0.
2 0.cb °g
RANDOM SMEARS
Loose ALPHA _ LoesE BETA/JHM;:\A
SMEAR AREA IN PPm/isoem W DPm//oecm

/. METAL FLOoOoR GRATE 14 /5¢co
2. OVER DooR |30 842
3. Winpow Siktb ‘ 204 540
Y. PumP HovsIAG 2ac¢ & 70

-78-

¥



T A g ke A e T e S L P AT SHEET NO. ooeeeos OF ..cs
CHKD. -v/f.‘l).-- T o A e R S P B K Jos No.Q.:?.?-.‘..’.'.‘.f---.

.............................................................................................................

B lo.06 c.0g
_——
{jce /€0

i

A 0.06 o.06

H Z

RANDCOM SMEARS .
LocSE ALPHA LeoSE BETA/GAMMA
SMEAR AREA _IN bPm/icoem IN DPM/1c0cm™

). NORTH wWALL . ] 28 3 ~o
2, WEST wALL | €4 jleo
3, SovTH WALL 1 5Y 910
4, DooR JTAM ] 6% 1070

«79-



B e s A DAYE o ccass R T T it st B e e e I e s A e e e
CHKD. BY /yjd..ont.}.-.‘.'--?7 ...................................................
BLDG. NO.S 12T FLOOR
| A B A D
1.0 Lyl x.o‘ 0.2
. 3.0!!13 ' 3-6!189 'o! 23
molsw Iqszo‘ma i n-n.ol),?q
alea _ 39 _ vy __ o
: i i i )
2.0 375 ! u.ol 188 14! 20
REEROES esoolnosw | 7sooi 154
b ' -
JIQ8.. 9 . M. . 2E
! - " i :
! 121263 | H.Sl \S 1.0 23
i 3370] 404 | blfoi B840 | 30'°i351
flLo ol _ _ Hel _ _ _ou
. ' ; :
201525 | 0] 23 | 2.0/ 33
~mo‘ Buq | 2750 qel ' 3oqq‘ 4o !
Sho_ _2ol _ _ o6 _ _os
| | . :_ l i
.0:23 | ol 23 Lo} 15 :
nqoi S :;#Ol 224 | 1p30] 12% !
6loe _ 1ol _ _=-o.'___@-_s
|
| oslis | 1ol |
t o8 15 | 1.2 30 1.0¢ IS
| ;_q;.cl X0 | 3038 Yeb
i | ;
i 0.4 a1 _ _0as
PN R e g =
l u-il:_ 4.0l S | 12 13 |
l I‘HOI 284 [ IS50| 274 | 720 2-82-,
‘ 0
8;_0;6__ il v:)ﬁl_l o | ___o_g;
| i
' '
; calne , el 1 o5l |
t ISQOIW"‘ ‘ l5}°]-~2- | 1070 180 !
3 !O.‘? =T Qs osi

-

Z



BLDG. NO.9

| =L FLOOR

SMEAR AREA

| ELECTRICAL SWiTem 33,1

2 FIRE EXTINGUISHER C§

3 ELECTRICAL PANEL A3/CR7?
4 SIDE OF BI'FTANK

S STAIRS TO TOP OF C2-3TANK
b ELEYATOR DOOR

7 SIDE OF ¢ TANK

BNORTE SPIRAL STAIR CASE
9 TOP OF BJ-F TANK

10 NO. 20 HTR SwiTCH Box
|| PAPER Twi DISPINSER
IZMIDDLE SPIRAL STAIRCASE
|3 FLOOR (RALK LY.

14 UNDER ASPHALT A4.D

|5 T BEAM SHELF AL
| FLOOR CRACLK B2

17 FLOOR CPACK €1 .8
IBELECTRICAL PANEL (3]
1§ FIRE STATION NO. 65

20 SHELF INPA|NT LOCKER

2] SHELF INPAINT LOCKER

-RANDOM SMEARS

LoosE ALPHA
IN DPN\/:OOCM’-

223
180
N
116
1)
220
PR

80
76
eM -
102
o4
194
54
=90
722
3eo0
p 5 B
H$2
190
J44

22 N\CTOR SWITLH R0oX NO, DY 50

LOQSE BE}'AéGAMMA
IN DPM /100 Chi>

810
©00
570
390
750
q00
370
as0
490
290
530
2%0
1100
MDA
| 370
2610
q00
320
(30
| 00O
| 130
240




B s bR BDATE o cnnmass LY s st i s el e S e B B et S SHEET NO..ccccecas OF usne &
PR S T T SR S R JjoBNO Q7328517

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

BLDG. NO. 9 | _ELOOR

| WAL Ol

|
024 'S
HeQ 13

2 oY 0.19

S-W_ OFFICE

A 3
| 0N ol

out] 12 S-w  WASHROOM

7SO| 142

200413 oa4

- SRS

L[O= 0%

ol 3 S-W RECORDS OFFICE
410 [ g0

2l0.Ca C.07 l
N

A g
013 U

03l 15
| ‘70l‘bb

213 0.7

-
\ Q.ef C.o|

od 3 EAST ENTRANCE INCLUDING GUARD STATION

~ AND
:uci:t PURCHASING

Z'J.al Q,€| |

Ma{HINE SHOS

N-E ELEVATOR SHAFT BASE




................................

-

R e e

A B

0.0 O
.c.o.’J 3
g70 | 7€

Cob 0.05

 N-E. CHEMICAL LAB

N—-E CHEMICAL LAB OFFICE
AND SUPPLY RM.

-83-

SHEET NO..ooeeenes oF..... P
JoB NG ©732285-P |

.............................



A . c D
l

! 038 U3 58w 0N 9.1
o370 ; | ® | 1,0]752
1070 (2% 580[1ed | 3%0[\00
|
2|0 _ O Ok, 94
P — o— — i C— —— —  o—
l )
W] 78 3.f/9 0b, 13
4=0[433 | MDA[zy ' Mia| oM
| i
3lois oS’  ael 0.1}
wsl it ! 26l b | 49]45
MoA[ 0 Hflb‘: | 909|253
IR 0. . T e Y
' H 1. 1
- | - o
ol 15 " e o o 22li0

1770|582 300|351 30| 72
5oy _oe . _ oM

,_
:
"ok

2. i a,}l! e | O»5|7SO
MDAl 72 no[nq . 720[900

| | i
wsl U ougi S | 233[750
4i0 - ‘ MDA‘J}_ l %10 [ 148
7103 __ Q18 . _ oM _ O3]
; - l ‘
6.0 B ' oa1!3 - oslie
MDA 43 qqolga. , MDA' Yo
| 1
8Ly ol _ _ o _ om
| )

'_§l , I 0.54!45 i 1O M50
MDA['-u es9 111 | 320 oY
Qle-2 o015, A

e
S.1b( 45
10| 74
O-g{ 2.18;




ATCCR INC.
Elmsford, N. Y. 10523

g,.d_., P 2% g:: 2-11-72 ::‘:p:o..o-zloé’f-f’
BLDE.NO. 9 RANDOM SMEARS
Z2NP FLoor
SMEAR AREA .. LocsE ALPHA LOOSE BETA/GAMMA
IN DPM / IOO em® 1N OPM / 100 em?

¥ | STORAGE LOCKERS B4l 226 . 1700
#2 ELEC. PANEL 87, éo 210
3 wincow FAN ce 122 GHC
Y FLoorR DRAIN ca 8z 39
#5 vemtieaLsuPPerr | B7.4 O MDA
Fl sSePiral STAIR cAsE (horTH) 74 240
“7 FLoocr DRAIN  cz.8 38 | O
T FLecoz ceacic AL.3 192 SO0
9 wisioe wais Al s2 el o)
F10 \nsice waLc Al zeC 2650

~i

2



.........
..................
................................

-

BLE&.NO.?;\%/EST,QOOC OFF oF zi2 FLOOR
. |

1|C.I5 ©0C§

MOTE: % UNABLE To MEASURE
* | W PVE TE® SNow

o
-

4|0.88 ©0oe

¥ INACCESSIBLE

"BLDEGNO.9_27 FLOOR ,BATHRCOM

A : 3
NEDEEE

|
o0l 5

- K
GBC‘ 80
21010 C.C8 N

-86-



P R O AT Yt BT oo LT e S e e L S
ot B e A X
BLDG. NO < 35° FLOOR
A £
([02T o 040, oL
oNfl Il | o%l 8 : l.ll 9
50|64 MCAI T '030|79
2l042 _ _O.LT‘ s _0@[ R
O-d 9 : oxylino | l%l Iy
qqolao ’ MDAI H2 | 15161461
3 OL_le%__._ 9_'11 AR, < |
SN
2218 | 029 | on| 8
230( 50 i MDﬂiS"? | MOA‘ L8
¥19.2 _ o006l __ __ _QE‘.".__ 008
| .
o) 5 | our]ll I o.4! IS
MOK|1p | MOA| b | moa|3Y
Slo0e8 _O-%JI, b __oog}._ — ooy
|
C.bl S l Q.34 N5 | 0.1{15
moa | 36 MDA Yo : MDA| 1L
olo.08 ilol_ __o_oﬁ__g.ga M
|
walt | ocaslil | o.3] 8
31082 | 310 1% | wmdAlN2
70048 _ oa4|_ __ _ oib _ _ o8l
: | ==
:.0_{ 8 | Lrlas | 0-“'4 8
'3 7 Z -
olo io'n ) ql mmi_s'p ' :.soi
| 0. _0.06 -
e ek
| |
L0l 45 | Q2 .xb' k=
5qo 2k : 930 : MOA 20
9005 .05 | oo7j___9_0_g

SHEET NO

JOBNO. . O.T32C5-F __ = *



By Date
Chid. By_ W) Date 2-11-72_

BLDG. NO. 9

ATCOR INC.
Elmsford, N. Y. 10523

RANDOM SMEARS

U )

Sheet No. O ki
Proj. No. £=2265-P

3 [ClooR
SMEAR AREA Loose ALPHA LoosE BETA /GAMMA
N DQM/ 100 em? IN OPM /(0o em?
¥/ RND.DUCT CHUTE c9. p 8 so00
2 ¥4 vACUUM PUMP PANEL 132 Yoo
Y2 ricer maaw ce.3 4z 390
4 iNzioe wWALL <. | 78 F90
*5  piPING cil & MDA
¢ pPing  cul 42 MDA
¥7 PiPING ClL 2é MDA
¢8 EXRALST FAN C2Z. 78 MDA
¥9 ExHAuLST FAN 4y MDA
10 FLcom DeAIN &6, 2z &0

2

-38-



ATCOR INC.
Eimsford, N. Y. 10523
By Date Sheet No.
Chid. By 14 Date 2-11-77 Proj. No. _0_=2

BLDG. NO. 9 38R FLOOR

A B
I'feoe | aes N-W LANDING, LUNCH RM.
,,‘%}%o AND OFFICE
2looe 2.0¢

N
A =) :
' [oc8 | °%8] . S:w. 9 FLO R STORAGE,
o.2¢&
||7o| 182 (convERTED ELEVATOR SHAFT)
2 le.0 c.c&|

A =
| [6o7 oo7 N-E 3% FLOCR LANDING .

|
Qo7 2 :
2[5 % CHANGE RM, £ SHOWERS

21087 C.LQo7




BLDG.

NO. 9

‘4 TH FLOOR
A B c o)
| |©-le 021 : 0.1 YR
0.36! IS 0‘6! 1S oq;'
330 |58 ' MDAlao I "\MISJ.
zrgb_ L. 71__ ou!t_
oxlis | o lb' 9. l
MDA 28 | 2oo| So looln.
3kar ol __ _ ol
i
cnl 8 | o%' " I ou’ 8
MG“’ i BO°|'1b RCED
412 .3-___°§4l___ i 0-0_34_ _o.17
O.3Y 525 on., (<Y oq3|
300! /128 1-,ol33 qu 48
Slo:4 ol ' Wt og%_
oel i5 o.uJ_ g | o.'s),lj'o
JOOI Y2 Mcnl 232 I Moﬁjl ?2.
6log 28! __ __ o T
l
/,l' 9 O'n' B ' 0'7 30
moqloo p\OAi 2® | 37086
7loe otk oM2l  _ _ 93
07130
310 | 1306
0:13% Q.7

-

4™ FLOOR N:W LANDING, Hz0 TREATMENT RM.

A B
.04 a./2

0.26| 8
/620' 220

-20-



9 nAn

ATCOR INC.
Elmsford, N. Y. 10523
By Date Sheet No. Of

Chid. By 214 Date 4:-11-27 Proj. No. 0 -2 2L5=1>

BLDG. NO. 9 RANDCM SMEARS

47H FLCOCOR
SMEAR AREA LOOSE ALPHA LooSsE BE.TA/GAMM;,
-+ INDPM /I00 em = W oPm / loo emt

TeP oF ARCONDITION, ORIT 3 78 350
AR conDImoLING pueTs (TeP) 336 1790
CRANE (J0RTH END) 32 28c
crane (Scoru Ew0) 20 190
suLForic Acio TANks(ToP) STL. 18 MDA
SuULFURIC ACID TARks(Toe) sTu. |4 MO A
FLOOR DRAIN CILS 82 2460
DRAIN A3.| 130 520

«91«



DY i ki DATR .cwvornss T RS R S S G S SHEET NO......... OF....4

...............................................................................................................

BLDGE 9 BOX CAR LOAD AREA

A a c
03l o ad
|
0,44 \ w7 |5
2109 | Syo| wr
el e _ _atl

ol 1 azlig ]

e4C | 88 540 | 4y I

30037 _ _enl _ _ _0-31
: | ! N

[ o]0 + bl LD '

| 2190{470 | 1432 ide |

q;‘.QNQ Ty < RS I }_k

| ' !

: i

; oenl78 | 3 ® i

135ef a3y o182 |

5 9.4 O LWl

slag | o1 45

| 2350|324 | 2780|3549
| :

023 — 9."1‘_ —— 03
| ' f
| wodeo | i4lis |
| a9 PA : §201180 I

sl L o o__7;_
| exslso ' 130 |
| 350 |54 ‘ \$0|220 |

- 0.25 0.341 1.3

= ]

-92-



BY cesconsasvacncs DATE .casrance

................................

-

.

e

.................

.............................

BLDG. NO. 9 BASEMENT, ADJ. CAR LOAD AREA

- - e
0.2 0.8 o.oe!

wrlg 1 sl
'/o°l CCI g7o|rae

1 0.32 _ 9-"9,__ — - &a

\o.o,! 3 | LY
q:oigs% i xiaﬂ

g __ _OaB __ __ _O.g‘._i-i
]

' :

]

i {

2.:0!75 1.0 38
1160 | 248 .nolzsq
.l e | 0

— — — — — — — —

L€



BLDG. NO. 9A

SEPARATE ROOMS

- 3 - 3 A 3 A i
, l0.08 oy 1 [222 @.2¥ K w BEXE |Goa
o.zslq 034] 15 0‘9,5 2319
100 |33 300 |94 390| 40 440 ias A
21020 O 21932 o3y 261 03 2[oH o
CONTROL LAR ol | OPENBAY BIN AND  S-w PIPE STOR-
: e DRUN, S TOXAGE AGE ROOM
292 |% o
3|004 o.04
ELEVATOR LDADI IR AREA
Y
N A 3 /4 0
= 3-3:':' ! Q.4 ' C.y v
. .2 15 3.5 1 08 L
¥ N EXCESS oF 1I0.O0MR/HR 3ico| ! 2800 74 : HO‘?{% N
2 L2:3% o.ll - Diial 0.28
OPEN BAY GARAGE
SMEAR AREZA LOQSE £LPHA LOOSE BRBETA/GANMMA
IN DOM/iDocm? IN OPM/ (00 CM*
conapoi LA
| SOUTH BRICK WALL 34 330
2 EAST WINDOw LEDGE Se 180
3 SOUTH WALL COUNTERTOP Sde 300
4 WESTWALL SHELVES [l JOo0
S NORTH WALL HEATING UN|T 3Y 250
ELEVATOR LOAD!ING ARER
| TOP OF WOODEN ELEVATCR DOOR 240 1170
2 EAST WALLMETAL LADDER 38 70
3 TOP OF EAST WYALL LABTABLE [So 730
Y5 ELECTRICMOTOR 184 89
S WEST FIBERGLASS WALL 52 (7
& EAST WALL WOODEZN SHELVES 140 750

<94+




e ., B BATE casnens B T i e it B S e S A A SHEET NO..coveee-- OF uiis <
CHKD. -v/qy-}-ont.-::.‘l-lz ................................................... JoB NO. ©=3365=P a3

- PSSRSO eSSRSeSBEENEFIESESOIRESECESSSSeRERS  SHSeSeSasessentelssnassesases

"BLDG. NO, QA EAMDOM SMEARS

S:{;-:.AR .L\R:‘P\ DQS' -«;.. o L_O:s:_: 8:':. \ “\/ Gl\b \...
(MO PM/Uocv\ IN DPMW /100 ¢M>=

OPEN BAY AND DEUN S TORAGE

| ZAST WALL CRAL oY MDA
2 SALT STORAGE BilN | 0 MDA
3 METALJUNK ON FLOOR.. 95 | blO

4 NORTH WALL SHELVES Y- 340
S-w DIPE STORAGS ROOM

| EAST WALL S“E ‘_\":‘:5 |3L‘ }‘[’ 80
2 BLOZK VALVES 30 200
3 WESTWALL Firg RACKS & 200
4 S0UTH WALL cow DUIT So I<9
OPEN RAY GARSZT

| WORKBENCH 22.) 54 2920
2 CVEREZAD QoA 128 Fa0
3 STORAGE SRELVES A2 298 1RO
H Worg B"\"h A3 374 1900
S I BEAM\ & 2.4 pR/1Z {29
b WREEL B.—-Q"" AYL.b 252 1A 0



ATCOR INC.
Eimsford, N. Y. 10523

By Date
Chid. By_2T)  Date 2-11-77

Sheet No. S ot
Proj. No. - 2265 -1

BLDG. NQ 9 - ANNEX BUILDINGS

RANDOM SMEASS

SMEAR AREA

BLDG, CAUSTIC TANK RM,

LOOSE ALPHA
N TP /100 em®

3t
CRALSTC TALK RA\,7 o | 26
WATER FOOMTAIN A\ % *2 . 4g
3C FRAME PRESS. RM.
FPRESS. BaSE AL 3 %3 €2
CAST WALL SuPP=rzT SEAM ALk 28
OFFICE T
LGAT FixTumE [4=)
OFFICE 1T
SHELVES w.0 Y
2D PROCESS RM,
WOoRK TABLE A 2.) sk
METAL STAIRS AL.S 34
LARGE BAsSIN B 2.5 26
WEST wiNDow siLl A2.9 4
EURCPIUM PRocEss
LeE TAaBLES & A8 1Z
LRE TReLeEs W/ A9 4o
cveEN 22.9 ’ e
SLPER CCE RM,
TABLES ALY 0
VENTS Az, I8
GRINDNIE MASHINE =© 2.8 &7
WAREHOQUSE 3B
work BENCH A7 4 A
LOCKERS A 2.8 22
WINDCW SILL. B \.7 4z
DIESEL PUMP B82.8 76
LANTHIUM FURNACE 2A
E-S FLOOR,CCRNER AL.O &7 4%
ELECTRIC Box AL3 1462
HEATING FURNANCE RM,
CONCRETE PLATFCRM ALI.Z 2
TANK AlLLS 30

2 nan

LOOSE BETB/GAMMA
N oom/loo em®

1960
{750

| 74O
{9S0O



ATCOR INC.
Elmsford, N. Y. 10523

By Date Sheet No. of
Chkd. By Al Date 2-H-77 Proj. No. O 2265~/
r
BLDG. NO. |0
A B
1 | 908 0,04
o0k I
280 | 4y
|
2|0:¢4 0.04 N
RANDOM SMEARS
SMEAR AREA LOQSE ALPHA IN LOOSE RETA/GAMMA
DPM/]00 em?* IN OPM /|00 cm
\ WEST WALL Tad 260

2 EASTWALL S2. 280

07

2



BY cnsnsenanaann BATR. iunonans TP IEEIETR T o i i i 0 o s e e et ol o

- R e T T -

BLDG. NO. || MisSC. STORAGE

/
2
E )
o Lo o.10! c.10
RANDOM SMEARS
LOCSE ALPHA LOOSE BETA/GAMMA
SMEAR AREA 1N Dem[icoem \N DPm /80 em*
. Tep oF ever HEAD Door 3o MDA
2. SHELVES NoRTH EmnO S MeoA
3. " " " )16 330
4, 1) 15 " 3' 2 550
5 SHELVvES SeurH EwND &é /76
. " n L S MDA
7. " " & B MOA
2 FJecerR eckmrek A9 26 ™ DA
10, FloeR tRmex 83.Y 112 260



2 nan

ATCOR INC.
Eimsford, N. Y. 10523

By

Sheet No.

Of

Date
Chkd. By A Date 2=/~ 77 Proj. No. 2 ~2265"-/?
A B C D E =

| [OO8 Qo4 | 0.00' 1_.o| ©.Cb o
10 ' 1Y O.ISI 9 1.o| 30 o.z.l 3 0.6l S
oA 52 l 70|88 '37!0[710 | woa[38 | 3e017

b I 1<z - 0_1_-01 __Q;Ql e TN e B s B
an‘ S 1.0 |:so | 1.0 /30 o.37| 1S o412
1«.0| -2 1190'310 :mlsoq :oao]:.ez. Y20 |18

Jeod _Oi’éll_ - __O-O*_l - B LS SN
0.3b| ! -SRI ' 1.0|8 0-1'.‘.,’ q 3.4} 1
1301274 | 230 4o | ) |‘1‘.L | |9C0 | 3L 170i82-

tose oo oot _ eonl _esl _ _ou
o.n.l 15 l I-llll I o.:J I °'37-_l 1L l e.3(15
ssolm. | mlm 2xoi88 Mu\lbl. | 260 | 62

5lood o.ho ood 0.8 0.1% .01 :‘(

l
2.'2.'9 l 05| 8 ' o4 ‘ 8 o.:H! 15 0.3 :a
L{lol g8 240] e | 210! PP 350 ' 162 | [362|3%

b [0-03 c__gq! 0.05% L _c_.t_)b_T_ __ o088, __ oc¢8
an l 0.11| 30 | o3 |75 ' o\ IB a3\ 'S
490[6l | malza | $50[/52 | 3oo Is:. no[3le

710.04 0.07] oo 0.01 .08 0.c8

-90.



ATCOR INC.
Elmsford, N. Y. 10523

By Date Sheet No. of
Chkd. By 27 it) Date 2 =11-77 Proj. No, 0 - 2265 -

BLDG NO. 12 RANDOMSMFARS

SVEARAREA LOQSE ALPHA IN LOOSE BETA/GAMMA
DPM/ 100 cm> IN DPM/I100 e~

| (KR SOUTH EAST CORNER g0 2i0

2 FLOOR C(RACK D29 106 470

3 TOPOF SOUTHWEST DOOR |20 480
4 ToP oF NORTHWEST DOCR 208 (160
5 METAL SEWAGE (OVER /OFFILE 40 290
b TOP OF L|GHT FIXTURE /OFFICE 194 820
7 FLOOR CRACK Db.5 48 MDA
8 NORTHEAST STORAGE SHELVES 178 30
9 FLOORSEAM A 3.8 202 1220
IO FLOOR SEAM\, A S0 | 86 1120
)l FLOORSEAM, & 1.4 18 480
)L FLOOR SEAM D5.L 210 560
13 EASTWALL F3.5 48 MDA
/¥ WESTWALL AY4.0 >0 2100

/S FLOCRSEAM F &.7 320 | 210

2



B e e i a i BDNTE insnnis B IR o 5 i T A i A s e
MERIR R F IV LTS e N ST R JOoBNO O-2245-P =
R A G~ e
RLDG. NO 14
A &
1 [ox 0,08 1,0
033 ¢ ! 2419
220110 84 |270
. |
(033 ol | 0.k
RANDOM SMFEARS
SMEAR AREA LOOSE ALPHA LOOSE BETA/GAMMA
iN DPM /100 em™ IN DPM/ID0 em®
| TOPOF FILTER BLL 20 MDA
2 FLOOR GRATING DOORWAY 182 690
3 FLOOR CRACK Cl1.4 74 230
Y LEYELOMETER C2 PIT | 20 80
S OPEN YALYE SUCTIONPIPE 2306 80
b WALL OF SouTwi PIT 3| 812 1119
.



ATCOR INC.
Eimsford, N. Y. 10523

:::kd.s, 1w 2:: 2-11-77 ::r':'a-&’-?f??_
~ : 3
| 0.0( o.oa;? 0.0
o3 I o3| 2
MDA T
l
SOUTH
afau . _eal_ _ 2% WAREHOUSE
|
O.Hj 4 l o,yl 3
MO&i;o | moa‘ lo
I
3 Lo.oM 0.03 0.1
A 2 £
|| O ooM | i 0.0e
0.18! 2 | o '_:.___
\i’ MDA | © | #oA g
N

o —esi - —or| RRCE

3 oo 0.04 | .05




ATCOR INC.
Elmsford, N. Y. 10523
By Date Sheet No.

Crid. By 2/ __ Dote _2=11= 77 Proj. No. @~ Sagroh

BLDG, NO 20 RANDOM SMEARS

EMEARAREA . LOOSE ALPHA IN LOOSE BETA/ GAMMA

DPM/ 100 tu_pPN\/Loo cm

50T WARE HOUSE

I SOUTH WALL . MDA
Z \ORTH WOOD DOOK b Mm
I CAST WALL g8 {MD«
S FLOOR CORNER S-F Y MDA
NORTE GAF -’\QE’

| WEST WORK BENCH 10 MDA
2 30UT H WOoe2 YOR ) MDA
3 EAST WALL-FLTORSEAY. i~ 110
Y GREASE PIT |13 10

g

2 nan‘v



BY Licossnscponse DATE..conevee BUBIREY o.oinsnsnssciansinnstnte s asssensssssaton SHEET NO. . cuucee. or....%

.............................................................................................................

BUILDING NO.21 - GROUND FLOOR

R 8 &
I [o.04 o.03| 2.01
. ’
O-OS'I __’ I D." 9
140 l &4 530 l 9z
|
2 s SO Jf SRS .
|
o.u' 5 I 2.3y l 4
:umoi 522 | 380 I 660
|
3 e._o.)_ Hite _002-_2-‘- = i 9_0_06_‘
; I
o.36 | & I o2y IX
1570 | 412 | 330 l?‘/ Y
| N
00‘{_ ~ 007 g D.O‘I
¥ r | sy
I i
0.0 | 4 | @.le | &
Hio | 86 * | 730 lve
e o.04 3a6' .04

-104-



ATCOK INC.
Eimstord, N. Y. 10523

ghhd.sy_ﬁh) ::: Ll | et 4 4 ::i..'p::‘o -zzoc's'-P
BUILDING NO. 21 - GROUND FLOOR
RANDOM SMEARS
-~ SMEAR AREA LOOSE ALPHA (N LOOSE BETA/GAMMA
em® IN DPM/100¢cma

I Sump B3.1 : |52 940"

2 FLOORTROUGH BI.| pe i 860

J FLOORTROVEH B2.5 356 11i0

4 FLOOR TROUGH Ba.5 220 990

5 FLOORTROUGH Bu.S : 132 1040

& STAIRS TO2VC FLOOR ¢ I.! | 4 700

7 FLOOR DRAIN Al 280 270

8 DOORSILL BS,) led 870

-105-



ATCOR INC.
Elmsford, N. Y. 10523
By Date Sheet No.

e
Chid. By__ A1) Date 2:11-22 Proj. No. 0 =3265 =P

BUILDING NO.21 - SECOND FLOOR

A B B
©.03

|
o1 ‘ 0.03 | X
\L70| 256 | 360|722

ylooy _ _ 0.07.

z <

0.0}

oy
il Vi

:swo' 74 : g0l 82
5lo.04 o&bj ' o.03|

% NOTE OPEN GRADING FLOOR
kol - FIXED AIPRA READING

z2<<




ATCOR INC.

Eimsford, N. Y. 10523
By Date

Chikd. ly_&‘é) Dote 2-11-77

BUILDING NO.2l - SECOND FLOOR
RANDOM SMEARS

Sheet No. B o
Proj. No. 0-2265-FP

SMEAR AREA LOOSE ALPHA LOCSE BETA/GANMMA
N DPM /100em? IN DPMVV/Iogem™
\ AL3 FloeR DRAIN 156 430
2 A2Y4 GRADING U8 :5;0
3 WESTWALL A 4.4 244 370
4 A4.3F[OORDRAIN 176 290
§ SOUTH WALL 284 S/0
6 NORTH WALL 244 470
7 83.b GRADING 252 480
8 4.5 BATHROOM WALL % 3
X-RAY LAB
\ NORTH WALL W% 340

2 F\DOR AS 190 520



" "$3d010SI ANAQ33 LG

3.3

SECTION

o WO

LL6T 9T A¥yvVNYE34

SISATVYVNY 40 1¥0d3 Y

T Mlelte 2 e

*»

e



———— ———— ———— -— ———

WORK ORDER 'NURMBER

FRARGIFL b

(AL

REPORT OF ARALYSIS

3-2619
ATCOR INC
PARE AALL
PEEKSAILL M Y 10566
TELEDYNE ] :OLLE;!IOU'DATI
SANPLE COSTORER'S STA START y sTOP
NEMDER IDENTIFICATION NUM DATE TINE DATCE TINE
32248 S THORIUN ORE 02/0R
(Monazite Ore)
, ,
s
]
J2249 S AFRICAN ORE 02/0n

CUSTONER P.N. NURMBER

SoIL

NUCLID®

RE-T
K-u0
LEET]
c0-58
Co-60
ir-95
RUI-10)
Kil-106
=333
Cs5=134
cs=117
DA=140
CE-14)
CE=-1u4
RA=226
AC-228
PB-212
TL-208
PB-214
Bl-214

AE~T
K-40
HN-54
co-50
co=-60
ZR=-95
rY=-103
RU-106
I-1
cs=134
C3=-1137
BA=-140
TE=-10)
Ce=uu
RA-226

ACTIVITY
(pCi/gn DRY

LT .. B
2. he-0, 241
LQr. ‘. n
L:Te = &

L.T. | E
| 9 9 P £
LY 2 #
LeTe s 2
L-T. 3. 2
LT 2 F
2% 2. &
Lele 6. %
| A 2 '3
L.T. g I £
1.60¢-0_162
$.104-0.51E
4.26+-0.43E
4,.50+-0.45E
2.359+-0.24E
2.66+-0.27E

S PR
3. 174-0.328

L.T. 1. ¢
L.T. 6. E-
LeTa 7 B+
L-F. 2. ¢

t.T. V. E
LeT. 9. ¢
L% 2. ®
.LeTa Y. B
L.T. Y. E
L.T. 3. F
L.T. Y. E
L.T. &, ¢
1.19%+=-0.12F

———— ——

)

01
02
00
an
00
0n
00
01
on
00
on
on
on
00
02
03
03
03
02
02

on
02
00
o
01
00
00
on
on
00
oo
6o
co
(]
02

DATE RECEIVED

02,04/77

NOCL-UNIT-X
ASH=YGHT~-%

U/ e»

REVLioUN /el
RUN DATE 02/1V5/

DELIVERY DATE PAGE

02716/

HID-COUNT
TIine

DATE

02/09
02/09
02709
02/09
02709
02709
02/09

02/09.

02709
02/09
02709
02709
02/09
02,09
02799
02/09
02/09
02/09
02/09
02/0%

02709
02709
02709
02,09
02,09
02/09
02,09
02709
02,709
02/09
02709
Ww2/09
02709
02709
c2/09

TINE

VOLUME -~ UNITS LAB.

b b o s b veoereerecrererrrrrreeeEer

s~ erecececer

A N I B

0
7

1



ATCOR INC
PAR" mALL
PERKSKILL ¥ Y

TELEDYIE
SA¥PLE
NUNBER I

322649 S AFRICAN ORE

32250 S DLDG 2 DRAIN SYST.

(=
.

Ll belr.. el

REPORT OF ANALYSILS

WORK ORDER NUNBER CUSTOMER P.0. NUMDER
3-2419
10566
Sso11L
SOLLESTION-DATE
CUSTORNEA'S STA START ' STOP AZTIVITY
ENTIFICATION HON DATE TIEE DATE TINME NUCLIDE (pCi/ge DRY)
02/0R AC-228 $.334-0.53E 03
. . — S PB-212 -+ 2,.73+-0,.27E 03
TL-20¢8 3.98+-0.40E 03
PB-Z14 1.83+-0,i8E 02
Bl1-214 2,18+-0.22E 02
02/0R nec-7 Bs¥s BN, E 00
K~-u0 U, Ke~-0.46E 01
ni-54 LeTs S¢ £-01
co-958 L.T. . E-01
co-60 .7 %, E=0)
in-95 T % E-01
. nit=101 L.T. 4, E-01
RU-10€ LaTa &, £ 00
I-1n L.T- 7 2-01%
cs=134 7. 7. E-0)
cs=-117 LaTs B E-0)
‘. DA=14C £.3. 2. £ DO
" CE=1u1 Lafe 5. " E-01%
SE=Ias . L.T: 2. R OO
= 2l g AL~ P aAN-226 1.874-0,192 01
, AC-228 6.76+-C.68C 02
PB-212 $.29¢-0.53E 02
TL-208 $.77+-0,.58E 02
PB-214 1.84+-0,18E 01
Bl-214 01

1.5%+-0.15¢L

PR — > ——

DATE RECEIVED

02/04/17

NUCL-UNIT-%
ASH=-NGHT-1 ¢

/0 e

. — - ——

DELIVERY DATE

REV.LIN ., .70,
RUN DATE 027571

Pace 2

02/16/1

AID-CO0NT
TIRE

DATE
02/09

TINE

n2/n9 _

02/09
02/09
02/09

02709
02709
02/09
02709
02709
027049
02709
02701
02/09
02/09
02/09
02709
02709
n2709
02709
02/09
02/09
02/09
02/09
02/09

- ——

VOLOHME = UNITS LaB.

Lo

NN Y E R R



. 3

——

01
02

e " REPORT OF AMALYSIS
VORK ORDSR NUMBER CUSTONER P.O. NUMBER
Ay 3-2019
ATCON INC ‘
PALE WALL
PEEXKSKILL ¥ Y 10566
S01IL
TELRDYNE :ontt:rxdgloxr:

SASPLE CHSTONLR'S STA  STAST sTor ACTIVITY
__ENADEY  IDENTIFICATION __ WUM _DATZ TIME DATE_ TINE NWCLIDE _ (pCi/jy DAY)
32251 S BLDG 9D FIN P RR T 02/0R BE-T L% Y% &

K-4D 1.92+-0.19¢
» - P
(Finished Products Area 2:,;; t:;: :: :
Sampled at Railroad c0-60 L% 3 B
Tracks) ; IR-95 % 3 %
. . BU-‘O! L.T. ‘- E
RU- 106 RV ¥ B
. ! -1 Lt B %
A . cs-13u =t K =
‘ €5-111 ¥ 3. B
BA=- 140 L.T. 4. ¢
Cr-141 20 % B
CE"‘“ L.T. u, 4
RA-226 4.614-0.460
AC-228 2.88+-0.29€
PB-212 2.04+-0.20E
. : TL-208 2.36+-0.24E
PB-214 4.74+-0.47E
\ Bl-214 4.18+-0.42€E
¥)32252 S DLDG 5 REZAN INE 02/0R pE-7 2t 3 B
\ K-40 2.40¢-0.243
(Mezzanine Sample ol Bnle ¢ -5
- : €n-53 T
taken in Grid A-5, c0-G0 L.T. S. E
pg 24, Section 3.1) 28-95 Bele L €
RN=10) L.T. 9. E
AU~ 106 L.T. 6. E
-1 0l 2B
cs-13Ju LeTe u. E
cs-117 L. T. . 4
LA= 140 CWLERE VIR
CE-tu L.T. ‘e .
cE-104 T By &
s } 3 RA=226 2.474=0,24%
AC-228 5.05+-0.51E
PB-212 4.62+-0.46¢
TL-208 §.35+-0. S4E
PB-214 2.95+-6.30E
Bl-214 2.54+-0.25E

DATE RECEIVED

02/04/M

NOZL-UNIT-%
ASH-KGHT-% ¢
TR e

—

aas BB of Yhus
QUN DATE 027157/

DELIVERY DATE PAGE

02716/71

nID-COUNT
TINE
DATE  TINE_ VOLUNE - UNITS LAB.
02/09
02/09
02/09
02/09
02709
02709
02709
02709
02709 »,
02709 ¢
02/09
02/09
02709
02709
02/09
02779
c .9
02/09
02/0%
02/09

oAbt 0sns poecrEeCcrrE N

02/1u
02/'4
02714
02/
02714
02714
r2/714
02/
na/we
n2/14
02/14
02/14
02714
02/14
02714
02/14
02/14 ‘
02/14
02/14
02/14

o bbb gcerecrceorcececEereErEr

"
)



- - — a—

8T 3 L0 R

. 0"
——

REPORT OF ANALYSIS

4ORK ORDER WURDER

3-2u19
ATCOR INZ
PARK MALL
PESKSKILL N Y 10566
TELEDY'E . ZOLLEZTION-DATE
SAAPLE CUSTOMER'S STA  START STOP
IDENTIFICATION

NUNSER

- b —— . — .y o R it B g . ssme e e

J225) S BLDG 3 DRAIN SYST. 02/0R

[] -

-~
-
<

HON DATE TIME DATE TIKE

CUSTOMER

soI1tL

NUCLIDE

BE-T
K-40
Mu-54
cn-58
Co-no
21-9%
au-103
RU-106
I-11
CS-1)4
cs-117
UN=-140
ceE-1u1
CE-144
RA-226
AC-228
PB-212
TL-208
PB-214
Br1-214

P.0.

——

NUHDZR

ACTIVITY
(pCi/gm DRY)

t.7. 3. ¢t 00
L.T. 3. E 00
LT &, B=01}
L.T. ) ™ E-01"
l.T. 3. £-01
LT A. £-01)
t.7. 4., £-01V
L.T. J. E 00
L.7. V., € 00
L.T. §. E-01
L.T. 8 E-01V
L.T. 2. ©Ff 00
1.7« S. E-01
L.T. 2. E 00
1.04+4-0.11C 01
9.71+-0.97€ 01
6.07+-0.61E 01
8.08+-0.81E 01
1.59¢-0.16E 01}
8.%8+-0,.84E 00

LAST PAGE OF RCPORT

SEND Y COPILS TO AT100S

2 - GAS LAD. ) - RADIO CHEMISTRY LAS.

All activities aro roferenced to mid-count-time."

4 = Ge(LLi) GAHXA SPEC LAD.

e REV.iwiJN o) el
RUN DATE O2/'5207

DATE RECEIVED DELIVERY DATR PAGS 4
02/704/M 02/716/11
NOZL=-UNIT-% HID-COUNT
ASH-WGHT-% TIinZ

U/ oo DATE TIME VILONE - UNITS Lab.

—_—— - - ——— .- e e e —

02/14
02714
02714
02/14
02/
02714
02/14 -
02714
02714
02/
02/
n2/14
02714
02/14
02/14
02/14
02714
02/14
02714
02/14

& kbbb procrorvreereorsorrer

APPROVED BY K. ROACH

K b

5 - TRITIUM 5AS/L.S. LaD.

a2/715/,1



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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INTRODUCTICN

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(x) and the ATCOR(Z) reports on the current radiological situation
and the ATCOR(S) report on decommissioning options. After reviewing these
reports, [ discussed with Mr. Levesque specific sections of the reports
including the decommissioning options. In addition, I reviewed applicable

(4-18) in formulating my recommenda:ions.

sections of various references
My recommendations take into cons.deration the currert 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 what is deemed to be as low as is
reasonably achievable (ALARA), and the current social/political climate sur-

rounding the Kerr-McGee facility.

DISCUSSION

P Radiological Hazards

The mining and milling of uranium and thorium pose many of the
same types of internal and external radiological hazards both during anc
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 referunce 2). In aldition, there appears
to be considerable *°K activity. However, activily associated with thorium
waste products is ab it a factor of § to 20 times that for uranium cor “°K,
and the major hazards would appea- to be due to thorium and its daughters.
Both uranium and thorium support a whole host of radioactive daughter pruducts
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 hazards of uranium and thorium




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 ?’°Th from the 2’%U series and 3.25 x 10°y 2’'Pa from the 25U series,
will continue to support most of the radicactivity originally present in the
ore. For thorium, the gross radioactivity will decay relatively rapidly with
the 6.7y half-life of ??®Ra, the daughter of 2’2Th. 0f . .rse, ores not
completely depleted of the long lived 1.41 x 10'%y 2??Th will finally present

a relatively constant hazard associated with the concentration of 2)2Th.

Tables of the applicable radiocactive 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 iated soil depend not so much on the total
quantity of radioactivity present, but more on the activity concentrations
and types of radionuclides present. The greater the concentrations, the
greater will be the hazards. Hazards 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’«cts o 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 3.26s 2'%Rn from the actinium
series (”’U). radon or 3.82d ?223n from the uranium series (2"U), and
thoron or 55s 22%Rn from the thorium series (2’2Th). Each radiogas decays
to a number of short lived radioactive products which pose a hazard to the
bronchial 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 emanaticn rate of these gases from a given mass of material
depends on many factors including the size of the emanating particles of the
material, the volume to surface ratio of the bulk of the emanating material,

the absolute pressure, the relative humidity and moisture content of the



material, and the half-life of the radon isotope. Because of the long 2?%Ry
half-life, which provides for o long time for it to diffuse through the
internal structure of a body of emanting material to its outer surface, the
emanation rate of ???Rn is orders of magnitude higher than that of 2!’Rn and
?2%8n, all other factors being equal. In addition, because of the lower
abundance of **%y (0.72%) in comparison to 2% (99.27%), the emanation rate
of 2!%’n from uranium bearing ores is negligible in comparison to that of
??2gn. The emanation rate of ???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 emanation rate by 97%.
Ten inches of clay is estimated to reduce the emanation rate of 222pa by a
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 *uCicm™? of 2??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 rarsons of 12 rem y ! 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 10CFR 20 for effluent to unrestricted .reas. This corresponds
to about 1/30 of a working level (WL), which stand~rd arises from the excess
lung cancer deaths observed in uranium miners (p. 138 reference 5). One
working level equals 1.3 x 10°MeV/liter of potential alpha emission by the
short lived *??Rn daughter atoms and corresponds to a concentration of
1077uCi em”™? of 2?%Rn when it is in equilibrium with its short lived daughter
products. This concentration of 107 'uCi 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 107%uCi em™? for 222Rn. The factor 1/30 is the approximation factor
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 MPC.
Only a factor of 10 has been applied. The limiting concentration for un-
restricted areas may be obtained from the continuous occupational maximum

permissible concentrition of 107%uCi cm™® given by ICRP (p. 77 for reference 15)

«117-
-a



by dividing this value by 10. This yields an MPC value for unrestricted
areas of 10" "y cm %, which is 3 times lower than the regulatory value

cited above in 10CFR20. This value obtained from ICRP would presumably
yield a dose of 1.5 rem y ' to the bronchial epithelium due principally

to the alpha radiation from the free atoms of ?'%Po (p. 23 of reference 15).
Thus, it would appear that the current non-occupational MPC value listed in
Appendix B of 10CFR 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
107'? Ci/liter was found to be excer- 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 107 '° 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°%uC% em ?,
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, 15 and 173

The natural concentration of ??®Ra in various soils and rocks averages
about 0.7 pCi/g (p. 171 of reference 20). It has been estimated that 23%Rp
born from the decay ¢¥ *?®Ra emanates from soil at an average rate of
L. 4 2 DTS pCi/mz/sec-(p. 179 of reference 20). The concentration of 2%%Rp
in the outdoor atmosphere depends on its emanation rate from the soil and
meteorological factors as well. Concentrations have been shown to vary by
factors of 100 from one locatirn to another and from one time to another at the
same location (p. 179 of reference 20). The concentration of 2“?Rn has

been reported to be 50 to 100 times greater than the *2°Rn concentration
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in the outdoor atmosphere. The ???Rn concentration averages from 0.1 to
0.5 pCi/liter (1 to 5 x 107'°uCicem™? ) throughout the world (p. 180 of
reference 20). The *??Rn concentration inside buildings is somewhat
higher and in round numbers m:y be taken as 0.5 pCi/liter on the average
(5 x 107'°uCi em™?); the corresponding figure for 22°Rn may be taken as
0.02pCi/liter (2 x 107**uCi em™?) (p. 179 of reference 20).

Concentrations of *??Rn ir the Grants mineral belt of New Mexico
have been meas :red at various locations (See reference 17). The highest
radon concencrations 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 uCiem ?),
with a monthly average of 3.6 pCi/liter (3.6 x 107°uCi em”?) (p. 15 of
reference 17). These levels were concluded to ve 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
incremental ?22Rn exposure concentrations due to the tailings pile emanation
at these same distances would be respectively 2 x 10 %uCiem™?, 7.5 x 107 uCi cm™?,
and 2.5 x 107''uCi em™?, all of which are below the regulatory limit of
3 x 10 %Ci em”?,

Thoron (**°Ra) normally does not present a problem in mining and
milling operations provided reasonable care is taken. The kighest thoron
concentrations (about 1.8 x 10 %uCi em™?) are found near the stores of finished
thorium nitrate (p. 155 of reference 5). The regulatory occupational MPC value
for thoron is 3 x 1077uCi ca”? and the MPC value for unrestricted areas is
1 x 107%uCi em™? (10CFR 20, Appendix B). The same values may be obtaired
from the ICRP report (p. 77 of reference 15). In most cases, the thoron
decay products, 10.6 h **?Pb and its daughtars will not be in equilibrium
with thoron because of its short half-life of $5 seconds. In a room of
velume "V", which is ventilated at a flow rate "F", the activity concentration
of *'?PH will be reduced below that of 22°Rn. If ventilation and radiocactive
decay are assumed to be the only removal mechanisms, and if it is # rther as-
sumed that there is uniform mixing in the volume, then “ae relationship in

the steady state activity concentrations may be represented by:
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Catzgy = Mgy g5 5 307y
Cazcp, F/v F/V

For a ventilation of . air changes per hour so that F/V is § h™!, the activity
concentration of **?Pb would be only 1.30% of that for 55s 22%Rn. In contrast
to this relationship, at some point downwind from a point source of §5s 22°Ra,
the activity concentration of 22%Rp may rapidly approach zero so that its
activity concentratior may be much less than that for 2!'2ph, In either situa-
tion cited above, it may be difficult if not impossible to relate a measured
212ph concentration to that of 22%an. In the first case cited, if one were

to assume secular equilibrium then the ?°Rn 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 22%Rn into the confined
space. The assumption of secular equilibrium would vield an underestimate of
the hazard to the lung, since the MPC value for ??°Rn is based upon the dose
due to *'?Pb and its daughters in equilibrium with 22°Rn plus the dose due to
alpha radiation from *?°Rn itself and its vary short lived daughter, 0.15s 2!%po
(P. 97 and p. 138-140 of reference 5). Thus, if filter samples are used to
estimate the 2'2pp concentration, then it would be myre conservative to apply
the most restrictive MPC values for *'?Pb: 2 x 107°uCi em™? for occupational
and 6 x 107'°uCi ca”?® for unrestricted areas (10CFR 20, Appendix 8). The same
values may be obtained from the ICRP report (P. 75 of reference 15) for which
the kidney is the critical organ. Furthermere, there would be no need to
consider the inhalatiocn and contribution of 2'?pPh daughter products since
their MPC values for the kidney as the critical organ are much less than that
for ?'2pb itself. However, the ICRP MPC values for 2!2Pbh based upon the Ly
as the critical organ are not much 4 “ferent than those when the kidney is
assumed to be the critical organ. The lung MPC values for air give by ICRP
(p. 76 of reference 15) for ?'*Pb and ?'2Bi for insoluble material are the
same values listed in Appendix B 10 CFR 20 and are given and compared to values
for ??%n:

TN
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Restricted Areas (Occupational) Non-restricted Areas (Non-occupational)

(uCi em™ %) (uCicm™ ?)
2i2py 2x10" 7x10°'?
ks | | 2x107 7x10°
220p, 3 x 10”7 ix10™"®

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 (??°Rn) MPC values is moot regardless of the critical organ. [ recommend
that the more restrictive MPC values for 2'2pb be used to evaluate measured con-
centrations of thoron and its daughters,

Preliminary experimental measurements and estimates of concentrations
of ***Rn and 2?°Rn and its daughters at the Kerr-McGee site in West Chicago
indicate that ???Rn and ??%Rn are present at comparable levels of about
4 x 107°uCi cm™! This would indicate that current levels exceed the non-restricted
area MPC values for ???Rn and 2'?Ph, 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 helow should
reduce concentrations considerably below the MPC values.

In addition to the internal radiation hazards 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 hazards through inhalation, ingestion, and other
possible 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 hazard. The
external radiation hazard potential may be evaluated with'appropriate instru-
ments without much difficulty. The internal radiation hazard 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



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 ficilities. 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 iqtevnal or external hazards relative

to the occupational limits.

&s Recommended Decommissioning Option

I have considered the potential hazards to occupationally exposed
personnel and the general public for the proposed decommissioning options and
dismantls :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 prcedures 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
material 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.

144
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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 interest.

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 € feet of soil. This covering will be more than adequate
for reducing external radiation levels and airborne concentrations of radon
ard thoron below applicable limits and within the framework of the ALARA guide-
lines. It should also provide somec margin for erosion and other los‘es of pro-
tection in the future; however, re-vegetation of the area will be v ; 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.
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Major rediation energies (MeV)
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0.305  (40%)
e Protosctinius 3.25x10% 493 (22%) .- 0.02? (s3)
s.01 (26%) 0.29¢ (8%) F
s.02 (23%)
by 9 1 Actinius 1.6y 4.86¢ (0.18%) 0.4 (=99%) 0.070 (0.08%)
“.9% (1.2%)
Radtosctiniua 18.24 5.76 (119 - 0.0%0 (8%)
5.98 (24%) 0.237¢ (1%
6.04 (23%) 0.31¢ (8%)
333pr | Actintum X 22a 5.64 (-0.005%) 1.13  (~100%) 0.0%0  (e0%
0.080 L 9%
0.23 (6%)
% Actiniua X 1.4 .61 (26%) s 0.149¢  (10%)
s.n (s:. %) 0.270  (10%
5.78 ") 0.33~ (6%
i EZasanation 4.0 6.42 (8%) cee g m (9%)
Ac*inon (Am) 6.55 (11%) 0.401 (§39]
1 6.82 (01%)
b 74 ] Actintus A 1.78s 7.38  (-100%) 0.74 (- 20021%) -
-1002 | .oco23% :
i Acticium 8 ¥6.la .- 0.29 (1.4%) 0.405  (1.&%)
0.56  (9.4%) 0.427 (1.82)
' 1,39 (87.5%) | 0.832 (3.4
, *iiac | Astacine ~0.las 8.01 (~-100%) see see
iy Actiniua C 2.1% §.28 16%) 0.66  (0.28%) 0.351 (142 o
6.82 (842)
Actiniua C' 0.52e 7.e5 (99%) - 0.570 (0.5%)
9.90  (0.5% :
Actiniua C* 4.7% - Lek (9580 0.897 (0.16%) |
Actintius D Stadle coe an e

*This expression descrides the un m.ur of sny sender (5 this series, vhers = (9§ & loteger.
Lxample: .h (ea * D..o...6(51) = ) = 07

*latensities refer t2 percencage of fisintegracichs of the suclide itself, not to original parent of series.

$Complen energy Jeak wnich would e incompletely resolved By instruments 3f soderstaly low resclving powar such 44 scinttillacore.

Sata temen from: Tadle of lsotspes end USNADL-TR-20I.
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Uraniua Series (4n = 2)»

Major radiation energies (MeV)
Nucl tde . Half-1ife and inrensicies’
2 i 3 .
1 Uraniua 1 4.51x10%y 4.1% (25%) cem sos
l 4.20 (75%)
o Uraniua X, 26.14 0.103 (1% 0.063ct (3.57)
0.19) (79%) 0.093¢ (a%)
33%p," Uranium X, 1.17a 2.29 (98%) 0.765 (0.30%
99 87 | 1t 1.001 (0 60%)
3tPa | Uracium 2 6.75h .- 0.53 (567) 0.100  (sox
1.1% (13%) 0.70 (24%)
0.90 (70%)
71 Urantua 1T 2.47x10% 4.72 (28%) .- 0.05)  (0.2%)
&.77 (712%)
i 7 loniua 8.0 x10%y “ 82 (24%) 0.068 (0.5%)
458 (76%) 0.162 (0.97%)
-+ Radium’ 1602y 4.60 (6%) .- 0.186 (&%)
" 4.78 (95%)
aitn Ezanation 1.823d 5.49  (100%) .- 0.510 (0.07%)
Radon (Rn)
uere Radiua A 3.05 6.00 (~-100%) 0.33 (-0.019%) w--
99.982 | o9.022
WUsn Radium 8 6.3a —ee 0.65 (50%) 0.29% (19%)
' o.n (40%) 0.152 (367)
y 0.98 (6%)
13ac | Astactine ~2s 6.€2 (5% ? (=0.1%) .-
6.70 (947)
Radiua C 19.7a $.45 (0.012%) ’ 1.0 (23%) 0.609 (47%)
5.51 (0.008%) 1.5t («02) | 1.120 (17%)
3.28 (19%) 1.766  (17%)
Radtum C' 16408 7.69  (100%) - 0.799 (0.014%)
Radiua C" 1.Ja s 1.3 (252) 0.29¢ (80%)
1.9 (56%) 0.795 (100%)
2.3 (19%) 1.3 (212)
4 Rdiua O 21y 3.72 (. 0000022) 0.016  (85%) 0.047 (&%)
1 0.081 (15%)
e 4 Radium 7 5.014d 4.65 (.000077) 1.161 (~-100%) “--
4ot 000132 4.69 (.00005%)
anre Radiua ¥ 138.4d 5.305 (1007 “en 0.802(0.0011%)
nin Radiua £ 4.1% i - 1.5 (100%) | .-
|
z | |
"o Rediua G Scable | .- see wes
e
pere TTRLS AVRression describes “Ne mass tumber of sny sester (a his series, vhers 5 L8 4n lateger.
Exsapie: ‘33" (ot D...... 4{%1) * 2 = 208

*lntensition refir 1o dercentage of fistacegrations of the suclide (ceelf, noc to original pareat of series.
SComp iax eoergy , V4R Mich vould de Locompletely resdived by lnscrusencs > soderstely low TEs0iving pOwer such as scintillators,

: HE s vt oo Zadle of Iiotopes ead USNRDL-TR-302. B oy



110

Thoriua Series (4n)*

Major radiation energies (MeV)
Suelide lu:::ul Half-life and intensities?
x 8 v
sn Thorium 1.41210*% 3.9 (2% oo -
4.01 (767)
b 110 Mesothorium I 5.0y .- 0.055  (100%) .-
e Mesothoriua II 6.13h S 1.18 (35D 0.34ct (15D
1.7% (129 0.508 (259
2.09 (1% 0.96¢ (20%)
11 ) Radiothoriua 1.910y 5.34 (28%) ces 0.084 (1.6
' 5.43 o) 0.214  (0.3%)
323%a Thoriua X 3.6k 5.45 (67) o 0.261 (3.7D)
5.68 (56%)
i
3 Emanatior 535s €.29 (1000) cos 0.55 (2.079)
Thoron (Ta)
4ere Thoriua A 0.1% 6.78 (1009 e .
lipy Thoriua 3 10. 640 voe 0.6 €. 1%4] 0.239 (&7
0.586 (16%) 0.30¢  (3.2%
Thoriua C 60. 6m 6.05 (257 1.53 (52) 0.040 29
6.09 (10D 2.26 (55%) 0.727 (854
1.620 (1.8%)
Thoriua C* 304oe 8.78 (1007) eoe one
Thoriua C" 3.10m cee 1.28 (25%) 0.511 2’0
1.52 (21%) 0.58) (867)
1.80 (50%) 0.860 (12
2.616 (l100%)
b 444 Thoriua D Stadble - eas aee

THiS «xpression describes the mass aumber

Nats taken ‘rom:

a3

Example: “J0TH
tintensities refer to percentage of
Complex energy peak wnich would de

(%n)

...... «(%8) = 222

Lederer, C. M., Hollender, J. M., and Periman, 1.
Tnc., 1947) snd Nogan, 0. K., Ttgaen, P. L., ond Mackin, J. L.,
U.5. Atcmic fnergy Commission, 1%04]).

of any menbder in this series, vhere » (s sn

disintegracions of the auclide iteelf, not to originel
incomplecely resolved Sy in.trusents of soderately 'ow resolving pover such as scineillatorsy.

nﬁs
LR e

integer,

parent of series.

(6ch ed., New York:

2e2a Speczra (USNRDL-TR-802 [Washingzon, D.C..

John dlley & Sons,

L
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INTER-OFFICE CORRESPONULENCE

Location West Chicage, IUincis Date July 28, 190

Copy b0+ 0. L. LAICLE
e N G. T. DiCK
¢ o e wirld |l R. P .“.'\CLE::“\"
W, D, MINSCN
From: D, W, NOAWN

Subject: FEIRCPIUM PUTENTIAL IN BY PRODUCTS AND WASTES - Reference PD-8407
SIM® SURVEY 1¢ ACRID GRAVIEL pIT

INTRUDLCTION:

Stnee 1506, all ot the el ¥lyent streams Lrom the Plan’ pencesses have
buen pumped into toe yrave! pit lecated on the 12 acres, The solids
contained in this sewnge have scerled out amnd remained in the sumpr as
the soluble portive: of the aCwage was Viltered theough the Zravel Led,
Various ostimates ngve bheen mude as to e amewnt a! mate: ial 2iasen
in the sump and (he comnercial vilue Ul these sulids, A report sub-
mitted In December 22, LYC), Laused on three grab samples tahen tfrom
the surlace ol the sump, gave an estimate of 6,300,000 powds of dry
solids in the vump containing ¥ %00 powwds of Furcpium oxide and
1,600 puunds ol Yetrium oxide. la view ol the urgent necd of Ruropium
oxide, it seermed Lrperative to obtein o more valid figure for the
amount ol cuntained Luropium, Yeotrrium, and other Rare Earths present

in the sump,

(a4

SURVEY AND SAMPLING OF TIHE SUMY

In the last part of Juwwe, the miintenance drpartmunt constructed a rasfs
supported Ly ten phusrhoric acid deums, It had a bulle in r~iling and an
A«frame super-structure tu support the sampling thief as safety precautions
(see photograph Ne. 1).

A sample thic{ was designed and constructed from thin wall stainless
steel tubing. A valve cunsisting of smdber stuppers centered on 3 guide
rod served as Lthe valve, to koup the core sample withln the thief. A
sleeve valve was built into the lower end to permit removal of She core
sample [rom tiwe thief convenienrly (see phetnaraph No. 2). whilas *he
maintenunce department was bLuilding the ruft and sampler the control
laboratory made a rough survey of the sunp ltselfl, Building No. 19 was
used is the base line and the <upport heame 4t 21) foot centers wore used
to locate cast und west ovdinutes. Nurth and south ordirmtes were also
laid out using 20 foot centers. This guve us o yrid upon which to plot
the surlace area of the swap. Measurement ot the siwcre line was made
re.ative to the outermcst ocdlngtes north, south, east, and west.

-
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FURCU LI POTINT AL IN BY PRUDICTS AND WASTLS - Reference pPn=-6YN? Page-2

" SUMI SURVEY Lo ACKEL GRAVEL P17 July 28, 1954

SIMP SNAPLINC

1t was originally intended to uike thiel swnples ol the sump on 40 foot
centers, This was towid to be Lnpossille hecause the solids in the sump

are at. or near, surfuce lever in the nocthwest corner of the sump. Samples
were consequently taker at WU Yool cenfers with the exception of this
particular area (Sce I'igure I). The method of operation was to extend the
bottom plunger (valve) on the sanpling thiel and lock it in the extandesd
positiun, The thief was then pushed to the bottom of the sump whereupon

the bottom valve was unloched and the outer pipe casing was forced over

the rubber stoppers to seal olf the swrple thus obtained. After the thief
was lifred from the swnp, the cove sample was removed by sliding the

sleeve valve upward and away lrum the now cpen side ports (see phaotaogragh
No. 3 wnd 4). Depth measurements, liquid, solid, and total, were made at

40 foot centors, buf these were [ound lnadequate to give a good profile

of the sump battum. These measurements were all repeated at 20 foot centers.
(see photograph No. 5 and Tuble No. I).

Tn check the homowuncity of the sump, u composite sanple was mace of the
cure samples taken on each of ordinates A ¢, C, C, I, and K, These were
analyzed separately in addirion toc the s.igle compusite sample made of

the entire sump (thase samples tahen at the intersections of the ordinance
marked with a circle in Figure I).

The validity of the sample taken is ubout 95X, since the theocretical
vulume of the sample that shculd hsve been taken and the actual volume
of the sample taken were pructically identical (see Tabl 1II).

Turther proof of the validity of the sample can be cbserved in photographs
3 and 4. The mutevial near the bottom of the sump {s quite solid
(phetagraph 3) as cumpared to the material found near the surface
(Photograph 4).

The sw. of the depth neasurements (total depth, water depth, solid dapth)
at the sample sites indicates that the sump now is 76.5% fllled %o
capacity with sullds. A composite sample of the sump sumple obtained has

been standing in the laboratery f{cr two wecks. The settling rate has ncw
drepped to nearly zero and the solid volume now stands at about 77%.

SUMP CAPACITY

In order %o caleulate the cubic teet countained in the sump the avercege
depth of eaca ¢01 [oot square was calewlated by averaging the total depth
at the four cornmers of each of the individual 20 fcot syuures considered
(see Figure I).
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EUROPIM MITENTIAL IN BY PRUDCTS AN WASTES < Relerence 10°-6407 Page-2
ST SURV'YY L2 ACRE GRAVIL LT Juls 23. 1984

}

The urca of that cunsidered for volime calewlations is thar Srea contained
within the dotted Lines, This is aout 75° of the surface area of ke

sump. Cn this basis, thewe are 403,500 Cubic feet contained in the suTp.

On the Lasis of the sanple &xhen trom the swmp, there are L' ,40%. 7000 pounds
of damp Llilter cuke (35.4 powids per vusic toot) and 7,000,000 younds of
dry solids (17.4 pouwnds per cuic [oat), .

COMPUSTTION OF DRY SCLIDS - AN, GLhluel3

Total Oxides (R.L. + T 50 %4
‘' 28 ¥
LY &3 y,9%
P20s 2.0%
Can b.0LsE
$i0, LI L
Cl 0, &
Mialdi swface %136
R2M: (Te + AL) b, 2¥
Reducible as Caln 1.4%
L.0.1. S X gain

(Q¢IDE COrEOSITION (T.0.) = AN, bU5618

CeQp 27.3%

Pry) 1 ".3%

m>03 .00

Ly2CJ 2.b%

Eu203 0.10% (2nd .098)
Y03 12,0 %

ThO? 2.8 %

HOMOCEMUITY OF 3SuMp SQLIOS

Analysis of contained oxides frum sump samples taken cn ordinartes KRy §.
E. G, I, and K.

A 7 29.8 10.0 .082
Cc 10,4 29.0 10.5% .082
s 8.9 20,5 lL.0 .078
S 6.6 27.3 12.3 .UBR
h 5.4 27.3 14.5 .09
X 3.6 26.3 16.3 .09

'
P
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EUROPIIM PUTINTIAL IN DY PRODUCTS ANU WASTES - Refcrence PU-8407 Pazn-4%
SWM® SIMVEY 12 ACRE CRAVLL PIT Julv 28. 1954
SIMP VALUES (SALLS DULLAR

Eu03 (3,500,000 @ 0,107) j,500 lbs, I $350 = § 1,225,00¢
Y03 (3,500,000 3 12.0 %) 420,000 lbs. 2 43 = 13,900,00¢
RE2C; (3,500,000 4 78.0 %) 2,720,000 lbs., @ 0.126 = 342,001
Fas HF (7,000,000 & 28.0 79 1,940,000 lbs. @ 0.135/70% 378 ,00¢
ThO; (3,500,000 @ 9.8 39 343,000 lbs. No Value

RECOVIRY CF sSUMP SQLIDS

A rough prufile of the sump bottom derived from the depth measurements
taken (Figure II) indicate that there i{s one low spot in the sutp and
practically the whole sump bottom slopes in that direction. Since this

is true, it may be pussible to center the pumping operatiuns in one
location (20 focot depth) and wash the sump solids to his area for removal.

The depth of water ubove solids in the sump is shown in Figure III, The
rise and fall uf the level in the swmp is considerable. Photograph 6
shows the appearance of the sump early Monday meening before pumping
cperaticns hod hit 3 high value. The areua of solids expesed at tnis tim
is shown encicsed with dotted lines in Figure I (northwest a~va of +h
sump) .

PROCCSSING CUNSIUERATIONS

In view of the high fluecride content of the dry sump solids (2879 any
prepesed processing should consider the recovery of these values (euivalent
to $378,000 sales value of 7U¥% HI).

We could prebably build o plant for recovery of the hydroflucri id

and these values recovered might well carry the cos . of capital equipment
needed. llowever, we do lack sules cutlets for the recovered acid, and we

do lack experience in the cperatiovn of such a plant. Safety and air polluticon
undoubtedly will he major prublems, If time is of the essence, it locoms as

a major road block. The possibility that this is a “"one shot c22l” also
dictates that the capital expendirture should e held to a minimum.

o
¥

PROCESSING PROPUSAL

In view of the above consideratiouns, it would seem to make sense to fars
out the fluoride recovery step to a hydrofluoric acid manulfacturer, as
for example, Blockscn.

The fluoride content of dried swmp solids is 29% as cpposed to $O0% for
Flucrspar CaF2 and 55X for Cryolite Na3Alfs. lowever, with the equivalent
ef 2 milllon pounds of HF in the offing perhaps Blocksnn vould e sold en

the Idea of working the material up for us. This will prochably egulire a
feasability study or pilot operation before they would commit themsel, es.
Perhaps the analysis of the dried solids wculd give them sufficziens la=a
t9 cdeclide.
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EUROPTLM bOTINTLAL IN BY I'ROLUCTS AND WASTES - Refcrence PR-CH{07 Page-5
S SUR\LY ¢ ACRE GRAVLL PIT : July 28, 1964

The proress woald be the same as that used tov recovery of hydrofluurie
acid trum PMlucespur, except rhat the Whydrous Rave Earth sulfate would be
4 by product rather than ynypswn, The anhydrous Rave Earth sulfate wowld
then be returned o NSC fae dissolurion Al lurther processing.

PROCESS STIPS

1. Pump out sump solids aud I'idter of{ wyter,
2. Drvy danp Filter cake in rotary dricr (available).
3. 8realk up Twrps - laswmer MLLL

Y. Ship tu Blocksan (7) fae ¥ removal and recovery,
%, Receive anhvdivus Rare Earth sullate from Blockson,

0. bDissolve anhydrous Rare Barsh sullate in aeidulated water.

7. Tilver ol CasUy - BusUy inuolubles.

8. Neurrallze solution with Rare Larth hydrate to remove Thorlum.
9. Process Neutralived residue in noemal muwmner,

9A. Process soluticvn lor Ewrupium cecovery, Pink Salts. ete.

_& JSNSONLa .

U. ~. Newman

DWN/1n
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DEPTH MEASURUMENTS
Q
o

Colinates 4 3 ] s b 7 K 4 10
Total T 7.2 .00 7,50 9.n0 9.00 8.50 8.00 8.uC
A Water W 1,35 2.00 1.% 2.uu 1.00 1.00 1.50 1l.00
Solids S .00 7.0n H,00 7.00 8.00 7.50 6.30 7.00
A-D ¥ 4 .08 11.7% 13.728 14.7% 12.%0 13.00 12.50 10.50
Mid-Point W 2.00 <¢.00 2,00 1.0 1.30 L.00 0.7 06.75
S 6.00 9,75 LL.7% 1¢.25 11.0U 12.00 11.7% .75
T 10.50 Ju.01n L7.25 17,29 16.%0 16.00 15.7% 13.50
o] N 2.50 2.3 . 2.un L.78 1.2% 1.60 0.30
3 8.00 L1l.5u 15.25 18,29 Lu.7% 24.75 14.7S 13.00
T 11.50 19,00 15,50 L7.350 16.00 15.50 iuw.75 13.00
» W e.dy 2,50 2,25 2.00 2.U0Uu 1.5 Q.00 1i.00
S 9.¢% LL.% 16,25 15,50 1%,U0 14,00 1%.7% 12.00C

T 7.9 L0LO0 GU.00 19,25 19,28 16.7% 15,00 .56 15.00 13.00 5

9] W do7%  3.2% I 2.T% LW 2,50 2,25 2.0 2.0 1.00 1

% .79 A7 17,00 46,50 16,7Y% LW, 25 12.7% 12.30 12.50 12.00 .

7.00 16,00 17,50 1h, 28 16,60 4,75 1b.00 13.30 15.50 12.00
LS50 00 3. 50 3.00 s .0 2,80 2.5 2.00 2.00 2.00
W.30 14,00 18,00 13.25 J4,00 12.2% 13.50 11.50 13.9%0 10.00

@
LR |

T S.00 11.50 12,00 Lu.00 L7.00 15.00 12.29 lu.00 13.25% 13.00
F W 4.00 4.0 3,50 4.% 3,00 2,75 2.39 2.00 2.%0 2.%50
S 1.00 .00 8.50 Llu.S0 8,00 12.25 9.7% 12.00 10.75 10.50
T 9.50 10,00 12,00 1J.00 K.2% 9.00 7.00 8.00 12.50
G W J.25 3.50 .25 .50 3.2% 3.28 2.50 3.00 3.00
] 6.2 6.50 B.75 7.5 5.00 .73 H.,80 S.00 9.50
T 6.75 10.7% 10,50 14.2% 9.00 7.0 10.00 7.00 11.%
H W 3.7% 8,00 3.75 1.75 H.00 '3.% 3,50 3.50 3.%
S 3. 00 6.7% 6.7 $.%0 .00 3.3 .59 - 3.50 8.0
. T 6.25 3.75 9.25 7.30 .00 10.00. 7.00 8.00 3.00
I W 1.7 u.00 3.75% 3.75 3.7% w.u0 3.%0 4.00 4.uu
S 2.50 1,75 5.5¢ 3.79% 3.25% 6L.00 3.50 4.0U 4%.00
T .79 S$.00 9.00 7.00
J W 3.S0 4%.,00 4.00 .00
S L.4% 1.08 5.00 3.0
T 6.0 6.00
X W 4.00 y4.00
aa’ S 2.00 2.00
-133-
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‘ny 7
JULY 1364
SAMPLE THIEZF - VOLLME UIR FOOT
Pipe = 1,75 {n, dia; A = W2 = r(,765) = 2.40 s3. in,
Rod = 375 in, dia; A = = 1 (,036) = (0,11 sq. in.
Corrected A = 2,29 s$q. in.
Volune per lineal ft. = 229 X 12 = 27.5 cu in/f¢.
THEORETICAL SAMELE VOLIME
Depth of Samnle Taken Fr
Ord. ® % C E C I K Total Ft
é:% 16.0 9.%0 6.25 34,50
4 92.00 19.00 16.25 l2.00 9.45 66.75
5 9.00 17.50 14,75 8.25 9.00 81.C0
8 8.5%0 15,50 13,50 7.00 7.00 $6.25
g 8.00 18,75 46.50
10 12.00 12.50 8.00 6.0 13.00
12 8.50 7.00 7.00 7.0
34,50 66.75 8L.0 s6.25 46.50 15.0 295,00 fe.
(298 ft) (27.5 cu in/f?) = 35.5 gals, Thec. Sarple Volume
23l cu in/gal
ACTUAL VOLWME TAKDM (35 CAL. CRWM)
(22.5 in, dia. X 18.5 depth)
vV = iy . o= T, 2~<) 13.5 = 7750 = 33,6 gal. taken
VALIDITY
(3:fual sample) 33.8 gal, X 100 = 35% Sampling e ficiency
fRcretical sample) 33,5 gal,

s ®
-L.:é‘
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C WORM Co19;10-47APREE

To:
From:

Subject:

il

INTER-OFFICE

CORRESPONDENCE

LOCATION Rare Earth Division DATE April 7JL 1366
Copy to: B. J. Bennett
0. L. Daigle
W. L. Silvernail
R. J. Vreeland M. M. Woyski
D. W. Newman
Sample of Sump "Gunk"” Taken by Lavne Westem (ccmposite of 20+ cores)
AN 661063
The sample of sump slurry received on 3/30/66 has been analyzed
and the results are givri, below. We have included the analyses

of the two other sump samples that have been taken
sump in the recent past for comparative purposes.

from this
Sample tzken

March, 1966, is the same material sent to M. M. Woyski (50 gals.)

at Whittier.

Density

% Damp Solids
% Dry Solids

% T.0. (dry solids)

% Y, 0, /T.0.

% Eu, 0, /T.0.

% ThQ, /T.0.

DWN/gkp

-140-

July. 1964 Dec. . 1865 March. 17266
? 1.29
? 58.4
16.6 L 4 W |
§3.3 46.1
5.4 1.5
0.09 0.11
3.9 B ¢
j . N
) N & /{;,%WW
D. W, Newman /5,45{~/



€C: J. D. Shreve, o/CV
O. L. Daigle, WC?

' ,\\ KERR-McGEE CHEMICAL CCRP. SEP 12 137
') INTERNAL CORRESPCNDENCE

T W. L. Silvernail DATE September 7, 1373
oM 3. P. Zapolski o . ANALYSIS OF DISSOLVING
RESIDUE

Analyszs of dzssolv1ng residue samp;ed from the large pile, 8/28/73,
is as follows:

Moisture
Ave. of 3 samples by moisture balance 36.9%
Sample dried at 105°C cver weekena 34.6%

Total Oxide (includes ThO2)

Dry basis 10.8%
Wet basis (36.%% moisture) 6.8%
Wet basis (34.6% moisture) : 7.1%

ThO,/Total Oxide

X-ray analysis 4.55%
Colorimetric analysis 4.65%

T™HO,/Wet Residue Basis
4.6 x 0.C71 = S T S @

—.*‘ /..’
Unreacted Sand (TRS) - Ui;)4;
Unreacted is the total nitric acid insoluble residue remaining after
the in. oluble fines are separated Dy flotation. It corsists of un=-
reacted monazite, xenotime, zircon, ilmenite, silica, etc.

Cn the wet basis the TURS was 3.5%.

An X-ray scan of dried dissolving residue showed rare earths, Fe, ?7b,
and pcssibly Sr to be present. Alter the dissolving residue was washed
and nitric washed to get unreacted sand, the X-ray scan of the Zdried
URS showed Ti and high Zr also to ke present.

fh
]
W

A wet chemical T.0. and ThO2 in the¢ TRS will be cbtained at a later
7 - B

(7,

S r 4—(..—0,.’

J P LZagpolski
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KERR-McGEE CORPORATION Sgp 25 M
INTZRNAL CORRESPONDENCE

W. L. Silvermail DATE September 20, 1573
R. E. Harris SUBJECT Analysis of W. Thicago
Residue Pile; Proj. 2214

The analysis of the residue pile has been completad and the re~
sults are reported her:., The total rare earth and thorium oxides

vere determined by dissolving a 10.00 g sample in acid, treating ‘:Z’
the residue with HF to remove silica, fusing the remaining residue 7—~\/‘ ey
with sodium carbonate and finally going through a double ammonia “r e
precipitation and double oxalate precinitation. The thorium was ;,4

determined on *.ae T. 0. by x~ray fluviec-cace.

The ??%3a value is an approximation and is the best we can do with-
out expending a great deal of time. If 3 better nuzmber is needed
it would be advisable to send it to a commercial laboratory that
has 8 pulse height analysis equipmeat.

The resu.ts on as received basis are as follows:

Moisture loss at 115°C 35.62

Total Rare Earth and Thorium Oxides 6.9

ThO, 0.30

4] .0018

Unreacted Sand 3.45

i3%. .0014 pe/g + S0%

o 7
,.j%é’. ALy
R. B. Harris
REH/=vb
ce: 0. L. Daigle
C. H. Long
J. D. Shreve

File: W. Chicago Plant

-
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TICHMICAL Divisices




-3 RPalph Vreelm/ -4 April 10, 1974

R. Harris » i % S Analysis of W. Cbicago
Pond Samples

{he analyses of the samples from Ponds #2 and 3 at W. Chicago Plant
have been completed and are reported here:

Pond #2 Poad #3

Vol % Settled Solids 614 222

Wt % Dry Solids in Orignal Sample 12.2 19.8

Wt % Rare Earth Oxides + ThQ; om 52.6 43.9
Dry Basis -

Wt % ThOz2 on Dry Basis dsd: » 2.5

R. Harris

REH/avb
re: C. H. Long

File: W. Chicago Plant

’1":: ‘ -:"4- ‘ECHNICA, SIV'S
Byl




KERR-McGEE CORPORATION

NTERNAL €

RAIIPONCENCE

R. J. Vrulané-(_( SATE  May 13, 1975

W. J. Robertscn SUBLECT Analysis of West Chicago Residues

At your request, the samples received from West Chicago on March 19,
1975, have been furrher amalyzed for thorium content.

% ThO; (dry basis)

No. 1 Pond Sludge z P

Residue from No. 1 Pond 2.4 Ade

Piled West of Sand Shed use 3.9 Ave:
Pk’

Residue Pile South 5.4 Fok o

of Pond No. 1

Let us know if any additional work is required.

WIR/je

lﬂ —
W § oAt s
w./f. Robertson
Chemical Extraction

Distribution:

T. W. Clapper

« E. Davis
C. H. Lorng
I. D. Hale
—r~
-

KERR-VLGEE Lo iroRALIGN
TECHNOLCCY CIVISION
Proprietary nformation 2f the Comoany TISHNICAL 2 e~
TO BE KEPT CONFIDENTIAL

e 1Y -



) l-‘?zx KERR-[CGEE Z/'ZR7ICAL CGRAP

NERAR.MCGEL CENTER « CXLAMOMA CITY, SALAMChs 3128

July 8, 1975

Mr. J. E. Rothfleisch
Nuclear Regulatcry Commissica
Washington, D.C. 205435

Dear Mr. Rothfleisch:

I am enclosing a photo-map of our West Chicago, Ill. property which we discussed
on the telephone today. This map shows the most recent radiation survey of our
waste storage area made on April 22, 197S.

This survey was made as the starting point of an engineering survey to develcp
details for grading and covering portians of the area containing the radicactive
wastes. These plans <ere completed June 25. We have taken "o action cn these
plans pending the d-sposz:zun of the entire property. We would expect to provide
a detailed descri.:icn of the waste contents, together with these p‘ans to any
potential purchaser of this property.

. I have the follewing limited informaticn on the uran’un and radium content of the
wastes.

A composite sample of the ore residue pile showed the following assay:

Thoz 0.30%
u 0.0019%
228;, 0.0014 uc/g * 50%
The uranium content of No. 1 Pond sludge and of old pond dredgings were analyzed
on grad samples as follows:
No. 1 Pond 0.143% ts 3 {dry basis)
Dredging Piles 0.025-.062% JBGS (d=y basis)

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

Sincerel o//

QAL?H . VREELAND g
Senigr ?ro; c: Engineer
RIV/so

Enclosure

-146-
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2733 | KERR-MCGEE C0.IZ71I00L CONA
KEARMCGF® CENTER « ONLAWMOMA CITY, CRLAWOMA 73128

December 18, 1975

Mr. William Crow

Fuel Fabrication & Reprocessing Branch
Directorate of Licansing

Nuclear Regulatory Commission
Washington, D. C. 20545

RE: Docket No. 40-2061
License STA 583

Dear Mr. Crow:

Enclosed are the results of the leaching and ground water tests of materials in
the waste storage area at our West Chicago, Illinois facility.

The samples were taken at the follewiag locations as measured on the grid of tha
area maps in your possession.

- Soliés from Residual Pile, 7.5M x 2.0E
- Solids 3etween No. 3 & No. 4 Ponds, 5.3N x 6.2
- Thorium Hydrate Solids in Bldg. 19, 11.0N x 3.

Sample No.
Sample Yo.
Szmple No.

Sample No. 1 - Standing Water in No. 2 Pond, 10.5N x 2.0E
Sample No. 2 - Standing Water in No. 3 Pond, 5.25N¥ x 8.73E
Sample N¥o. 3 - Ground Water 9 Tt. Below Surface, 5.3N x 0.5E
Sample No. 4 - Solids from No. 1 Pond, 10.75N x €.:5E
Sample No. 5 - Solids from No. 2 Pond, 11.5N x 2.0E
Sample No. 6 - Solids from No. 3 Pond, 5.75N x 6.5E

7

8

9

wnin
"

The report indicatas that there is considerably mcre leachable radiocagcr. vity 12
the sample Nc. 9. This material is described as "Process Iatermediates”, Item

Ho. 6, Table I of Plan submitted with my letter of October 3, 1575. This material
i{s considerably richer in thorium than the other waste solids (143 vws. 0.3-2.3%)
and may contain a small amount of water soluble chloride.

The report further indicates that the solid materials could be rendered less
water-soluble by raising the pH of the environmeant. This could be accomplished
by spreading hydrated lime over the are: befcre covering it wich soil. In the
case of the material represented by Sample No. 9 this relatively small pile could
be coversd by an izpervious film before covering with soil.

-148-
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 Mr, William Crow

December 18, 1973
Page 2

In connection with the above procedures it has been cur experience that elevating
the pH of the materials in question will greatly decrease their permeability.

In view of the proposed contour of the areas after the materials are covered, it

would be expected that rain water would be largely carried away from these areas

and little or no percolation would result in the future.

The report also indicates that further radiological examina.ion of these samples
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
with your office. I will try to expedite this work. We are most anxious to
resolve the matter of our license amendmer . and subsquent transfer. We would
appreciate ycur early attention to this.

Very :ruly ycurs,

0 ot

Vreeland
Scnior Project Engineer

RJV:ph
Attachment

-148-



f @ ERR-MCGEE . . Z7]/CAL CGIR

RERMMeGEE CENTER  +  OKLAMOMA CITY, OKLAWOMA 73128

March 29, 1975

Mr, William Crow

Fuel Fabrication and T:processing Branch
Directorate of Licensing

Nuclear Regulatory Commission
Washington, D. C. 20545

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

Dear Mr. Crow:

Please refer to my letter to you of Decexmber 13, 1975 which described sampies
of waste materials at our West Chicago facility. Attached is a report from
our Technical Division whizh gives additicnal analytical results on the
samples.

We trust this added information will allow ycu to complete your evaluation
of our plan for the modification of the storage facilities at West Chicago.

Very truly yours,

2/ /7'/ - *
R. J. Vreeland
Senior Project Engineer

RJV:ph
Attachment

ce: R. Maclean
M & H Corp.
J. V. Connell



KERR-McGEE CORPORATION

NTERNAL CORREIPONDENCE

o S 2 Vrceland/ SATE March 24, 1976

iCm G. E. Van De Steeg SUBJECT West Chicago Residue Samples;

Project 4536

Nine samples from West Chicago were submitted for isotopic analysis and
leach testing. The initial results were reported in my memo of December
16, 1975.

The atiached three Tables summarize the results of isotopie
analysis on the nine original samples plus a composite made frecm the pH 7
leach-t2st solutioms.

This now completas our anticipated work on these samples. We will retain
these samples for 3 months ia the eventuality meore work is reguested.

I hope this will now satisfy the NRC requirements for tha sale of the West
Chicago Facility.

G. E. Van De Steeg

GEV/avb
Attachments
ce: C. H. Long

File: West Chicage Facility

TIECHMNOLOGY JIVISON



ISOTOPIC ANALYSIS BY ALPHA SPECTROMETRY

URANIUM

Sample Identification U-238 U=-235 U-234

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

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

#3 Ground Water 9 ft. .18 .016 By
Below Surface, pCi/l :

4 Solids from 270 13 240
No. 1 Pond, pCi/g

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

#6 Solids from 65 3 55
No. 3 Pond, pCi/g

#7 Solids from 3 - 9
Residue Pile, pCi/g

#8 Solids Between 410 20 4590
No. - and No. 4 Ponds, pCi/g

#9 Thorium Hydrate 1900 100 1800
Solids in Building, pCi/g

#10 Composite of pH 7 6.1 .16 .7

Leach Solution



ISOTOPIC ANALYSIS BY ALPHA SPECTROMETRY

Sample Identification

1l
#2
3

¢4

L
°
#8
#9

#10

* These results appear to be low for Thorium Hydrate.
performed on original saxmple.
Recovery based upon Th-228 intermal standard.

Chemical ThO,; was not

Standing Water
in No. 2 Pond, pCi/l

Standing Water
ia No. 3 Pond, pCi/l

Ground Water 9 ft;
Below Surface, pCi/l

Solids from
No. 1 Poend, pCi/g

Solids from
No. 2 Pond, pCi/g

Solids from
No. 3 Pond, pCi/g

Salids from
Residue Pile, pCi/g

Solids Between

No. 3 and No. & Ponds, pCi/g

Thorium Hydrate

Solids in Building, pCi/g

Composite of pH 7
Leach Solution, pCi/l

P
s

THORIUM

L

Th-232 Th-230
0.023 0.031
0.003 0.009

<0.003 0.014
75 25
660 240
1510 320
550 140
660 500
9300 * 6400 *

No thorium dectected
(<0.002)



Sample Identification

#1  Standing Water

#

43

#4

#5

#7
#3
#9

#9

#10

in No. 2 Pond, pCi/l

Standing Water
in No. 3 Pond, pCi/l

Ground Water 9 fc.
Below Surface, pCi/l

Solids from
No. 1 Pond, pCi/g

Solids from
No. 2 Pond, pCi/g

Solids from
No. 3 Pond, pCi/g

Solids from
Residue Pile, pCi/g

Solids Between

ISOTOPIC ANALYSIS FOR RADIUM

No. 3 and No. &4 Ponds, pCi/g

Thorium Hydrate

Solids in Building, pCi/y

Composite of pH 7
Leach Solution

Ra-223 Ra-224
<.1 32
<.l 11
<.l 6.7
9.3 7.2
1.4 ' <.1
7.1 <.l

14 , <.l
6 <.1

2.8 <1

<1 20

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

separation.

-154-
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<.l
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Ra-223

99

410

180

1100

1800

150

270
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OPS-1283 -
JOB-2329+

COR

PARK MALL, PEEKSKILL, NEW YORK 10566 TEL: 914-739.9000 TELEX: 969535

June 21, 1978

Kerr-McGee Chemical Corporation
Kerr-McGee Center

P.0. 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 trensmitted to R.G. Levesque
from C. H. Long, K-M Technical Center, dated June 8, 1978,

I rearranged the data and referenced the location of the
samples on a diagram. Enclosure 1 contains 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.

Very truly yours,

Radiation Safety 0Officer
RGL:pr

Enclosure 1 (4 copies)
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TABLE I

WEST CHICAGO FACILITY

(Well Water, April 25, 1978)

ng/l
1.D. pH SO0." cl- DS T
Well No. 1 6.70 570 ° 36 1420 13
Well No. 2 6.96 1370 430 3400 1.8
Well No. 3 6.54 1420 350 300 18
Well No. & 6.64 530 70 1280 22
well No. 5 6.67 1850 310 4380 22

Methods: EPA Complaince

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

WEST CEICAGO ORE TAILINGS PILES
'W' E ‘A.A-A;‘

AL

[ 4 S Water Leachable ¢ ph S | Water Leachable ¢ pH S]
Depth _on "As Is" Basis Calc'd to Dry Basis
Location (In) SOu, % s ¥ SOu, % F, %
1 13 0.63 .027 1.03 0Lk
7 - 2.72 .0014 4.51 .0023

*Analysis conducted

caustic and/or HCl

on Illinois
was used to

TABLE III-B

WEST CHICAGO FACILIT

WET PILE MATERIAL®

1.0 Water Leachable
Depth @ Uncontrolled oH*
Lecation (In) Cl™, § TDS, %
* | 18 0.16 1.10
7 4 + Q1 e

EPA Appendix B Water Leachates where
control pH @ S.

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

Note to Table
The sample of
placed ip
measured

demineralized water

. eur

IZI-3:

-

the ore residue (sample point number 7) when
lowered the pH to 3.69 as

(4) hours after immersicn.
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Appeniix 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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@ KERR-MCCEE C=5710AL GOAR

KEAQ.MCGEE CENTER o ORLANG A QITY, OKLANOMA 73128

December 2S5, 1976

Mr. R. Cooperstein

Fuel Processing & Fabrication Brands
Division of Fuel Cycle § Material Supply
U. S. Nuclear Regulatory Cormission
Washington, D. C. 20535

RE: License STA S83
Docket No. 40-2061

I am enclosing additional analytical data of ground water
and soil taken at test well B-2 at the southwest comer of
the West Chicago waste disposal area.

The ground water in the well was resampled on 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 scil
was also sampled in the vicinity of the well (first six soil
samples). The core sanples taken at the time of well drilling
were also analyzed (last five samples). The purpase of these
samples was to verify that the high Radium-228 shown in the
original water sample (report of November 24, 1976) could be

in error.

I am alsc enclesing the results of the cation exchange capacity
determination of the clay layer from wells 3-1, 8-3, B-4, and
8-5.

Sincerely,

,wla»j

R. ¥ Vreeland
Sr. Project Engineer

gaj

¢e: Dr. Ron Zussman w/enclcsures
Argonne Naticnal Laboratory
7900 S. Cass Avenue
Argonne, I[llinois 60439

Enclosures

qs*‘l‘ié>€Lcﬁt. c1l3§{\*\
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v R. J. Vreeland BATE December 21, 1976

G. E. Van De Steeg 1~3.277 West Chicago Samples;
Project 4556

Thirteen samples (2 water, 6 soil and 5 core - subsoil) were received on
December 8 and 9 for isotopic radium analysis. The results of these
analyses are reported on the attached Table.

This isotopic radium analysis ianvolves multiple alpha and beta counting
of each sample over one week. Then, uul:iple-least-squa:es analysis of
the data is used to resolve the four curves (one each for Ra-223, Ra-22%,
Ra-22%6 and Ra-228). Because of the nature of this analysis, the Ra-223
assay is subject to the greatest error (+ 1 pCi at 2 pCi/l of Ra-228).

" : procedure used has not been published as an approved procedure by

any of the agencies usually associated with this activity (ASTM, EPA, ERDA,
etc.). However, we feel this procedure provides a quality assay commen-
surate with our existing equipment and the time required for sample turn-
around. To the best of my knowledge, there is no published procedure

for isotopic radium analysis - alcthough there is a published procedure

for Ra-228 assay. This procedure used should be as good or better than
the published Ra-228 assay method.)

//M

Van De Steeg

Il|

GEV/avh
Attachment
¢e: C. 8%. Long
W. J. Shelley

File: West Chicago Plant




~$91-

Sample ldentification
Water, B-2, WL

Water, B-2, WL

Sotl, B-2, 60'
Soil, B-2, 45
Soil, B-2, 30°
Soil, B-2, 15
Soil, B-2, 15
Sotl, B-2, 10'
Subsoll, B-2,
Subsotl, B-2,
Subsoil, B8-2,
Subsofl, B-2,

Subsoll, B-2,

12/1/76 ~ 719.26, pCi/1
12/1/76 - 719.96, pCi/1
North, pCi/g

North, pCl/g

North, pCi/g

Norch, pCl/g

West, pCl/g

South, pCl/g
5-2, 18943/1.5'-3", pCi/g
§-6, 18943/7.5'-9", pCi/g
S-7, 189431/9'-10.5", ptl/g
5-9, 18943/12'-13.5", pCi/g

S-13, 18943/18'-19.5, pCi/g

WEST ChiICAGO SAMPLES

<.05
<.05
<.05
<.05
<,05
<. 05
<.05
<. 05
<. 05
<. 05

<.05

3.2

3.9

.66

.18

.16

<.05

.19

.64

<.05

Ra-226
<.10
<.10

79
.65
.40
.65
.07
.30
LA4b
.52
« 31
. B8

L4

Ra-228

3.2

s B

13

13

11

17

.88

. 86

2.6

1.4
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KERR-McGZE CORPORATICN

AL SORREBIPCNGR :

S R. J. Vreeland 2~AT:  November 24, 1976

AR G. E. Van De Steeg 380 West Chicago Water Samples;
Project 4556

The attached two Tables summarize the results of analyses on the five West
Chicago water samples submitted 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 B-2) cormer

sample.
?/ 2 cﬁ
¥ G. E. Van De Steeg

C. “'/U.Vb
Attachments
ce: J. M. Carver

W. J. Ganus

C. H. Long

W. J. Shelley

File: West Chicago Plant

J 737 *teHnat

o
.
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Appendix S. Supporting Documents and Correspondence

Contents Page

S.1 Minutes of meeting of 10/6/76 at ANL 173-179

Exhibit A Location of Washes-Map

Exhibit B Radioactive Survey-Map
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DOCKET #0.: 4&0-20al

APPLICANT:  Kerr-diclee Cheamical arp .

Yest Chiszago, Illinocis T4orium/Rare Zarth Processing
Plant; Solid Waste 3Storage Area Modification 21
Anendzens

avr vy,
- -

- '
Av e

SUBJ::T. REPCAT OF A MEZTING ON OCTOBEX 6, 1975

The NAC stafl; Argcnne National lLaboratory (ANL) censultants,

and rejrecaentatives of the applicant and of concerned State agenciss
aet Lo cdiscuss the hydrogeolsgic inforanaticn needed ta rlorn

the coagrenensive environmental assesszent for the applicant’s
proposed pian to modify their sclic waste storage area at the

dest Chicago, Illinois site. The participants concurred Soth

in this approach anc the conclusions ¢ the discussion.

agsfga»~—=
-

h ceting was held on Cetsbar 6, 1976 at ANL; the attendees are
1i .4 in Attacament 1. The aeeting was held because staff reviawers
anc Illincis state agency raprasentatives aad expressed 2oncern

=

about deliciencies in eavircanental inforzation in the pronosal’s ¢
asasnganying i::.,...a:i:n sudbmittal. This 1 ‘-"s 3?.5 ‘s cagability

t0 as3ess the envircnmeatal impast of the applicant’s request.

Trece findings were a-sa ecoressed by *e:rese...a:;.r-s of Linois

Statz agencizc at an earlisr :ee:‘.:- aeld at’ ANL (Septembzer L5,

1370) at whizh the applicant’s represaatatives were nct prasent.

. u. Vreeland, Kerr McGee Chemical Corporation (X-M) reviewed the
applicant®s proposal which is summarized as follows:

1. The solid wastes storage area, approximately 27 acres, 2ontains
a2 large pile of ore procossing recidues, pond residues and
dredy ings from ponds which were acrumulated from processing
crerations over a 40 vaa~ period o plant peration,

‘s 1 ‘ ‘- : ad Y ama
2. @ plans discontinued oparatisas .t the and 3f 1373.

cnal wastes in the storage area sonsist of miscellaneous
222 equizment and dedris le. .vad from dismantling,
azination and decommissioning operations Irom associates

lant dSuildings.



The waste piles caatain mainly rars-earth coapounds and thaorium
tailings; the =:iscellianecus dao~is - sefunas equipament and piping -
is sizilarly contaminated with these =aterials.

The aims of the X< proposed waste Storage rea plan are:

—

.
- -

- L0 make the property more usaful;

. 0 improve tae appearance of She site; and

+ U0 minizize the potantial hazar: to the publis and the eavirone
zeat that zight aceruve frca the existing storags conditians.

The plan iavolves filling in existiag percolatien pends By over-

grading with earth from tae southern end af the progarty and

-
some dullaing areas. Therady, apnreximately .ae southern half af
tae waste storage area (ascut 17 acres) cousi D@ released from ths
License conditions and return 3 Jnrestricted use. The rezaining

wasle storage arza would be retained un
Suyer of the groperty.

er the license dy X-M ¢or a

[

Atcording to X radiation survey iadicatisns, some saall, shallow
areas in the scutarn secticns woull nave %3 be transferrad o th
Jropesad constricted storage area vefore the scuthern dortian of
tne pgroperty could be relszsed froa the license for unrestricted usa.

Papresentatives of various Illinois state agencias expressed the

following conceras to the X-M representatives:

» Soils do not nave gocod attenuating charactaristiss re-lsichant
and would gerai: influx to groundwater according o data
indicaticns. How would tais %e addressed by X-M?

«cwledge abtcul sand lenses in the siste’s g

. -

Thera X a?f <
ite geological zata 2xists. Illinois State Ceologic
data

4

s dere is
since no
Survey (
4
4

vicin

ndicates the prasence of 3 zcraine in the

. The state agencies are apprenhensive about using permeabls soil
as ground cover {or thne wastes and are cancernad about tna2 poll *ien
potantial due Lo leaching of tine waste piles and sther buriad
materials. For exanmple, durinz operatisns in the past, home-
owners south of the site were told they could aot use thein
well water on occasicns, becaus2 thev had ceataizcd Aizner caan

cceptadle levals of aoneradiclsogical cheszisals.

Ll P



=
[

. State representatives believe the use of lcoecal ¢l ay £
than (permeadble) soil for the ground cuver would Se pr

ill rathe

ra2fe rab.e.

. Would the planned storge conditions neet tiae Illinois State
geologic -equ rements of an ordinary solid waste disposal site for
issuance of 2 parmit? IZPA raised the quesiisn as an ianterested
sarty.)

" X-M representatives”’ responses and comnents to the above were as

follows:

. Pond &1 is o
expected as
&reas at a2

a clay base; some lateral water zovezent would te
Caere is a percned water table due %o fauls
depta of about § fset froa the surflace.

. Clay was encountered in digging sewars about 1353 in the south-
west regicn of the site, which was goin in a northwesterl;
direction for about 3500 feet frcoz the sit .dary.

. The general drainage slope of the site is planned %5 run froc
the northeast to the scuthwest (towards sewers). Cperating
experience alreacdy indicates that this is the direction of flc
In addition, existing data can show that groundwater qualisy
(re: pond #5) is very close to original water quality values
going in a southwesterly direction.

. It is X-M°s conteation that thers is "no more” l2achable
material in the stored wastes that would cause any eavirsnmental
concern. Trash would not be leachajle either. 1c~ev-., there
is esseu:ially no data in haand to support chis.”

ANL consultants expressed the fact that they %o not hava encugh
hard data %0 do a comprenensive anvironmental assesszent for H2C
with the exi-ting information.

W. Shelley of X-4 summarized the discussion as follows: {a) it

would be desirable %0 establish the geology under the site ¢

increase the certitude of the safety in the storage plan with

regards to the pudblic’s health and the environment; (d)It would

be desirable to increase the security of the wastes containzd in

the constiricted stocrage zrea by resorting to "encapsulatican”
intoramittent soil and clay layers) in producing the zround 2over.

-~
~
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ATTACHMENT 1

Meeting at ANL - October 6, 1376 - to discuss Hydrogeologic
information requirements to assess Kerr-McGee West Chicago

amendment request.
Participants:

R. Cooperstein
8i11 Child

Joe Petrilli

Tom Cavanagh

-Tom Johnson
Jesse A. Pagliare
Chuck Grigalanski
Jim Daugherty
Nick Beskid

-Ron Zussman

Thor QOberg

-Dave Ed

Mike Auer

Roy Maclean
Joseph £. Rempe
W. J. Shelley

‘R. J. VYreeland

d. J. Ganus
-N. Frigerio

NRC

IEPA - Aurora

[EPA - Springfield
[EPA - Springfield 0l
[SGS

NRC - IE:[II

[ZPA - Aurgra
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ATTACHMENT 2 SCT 24 378

Conclusions of Meeting, Octcber 4§, 1376, concerning Karr-McGee
Chemical Corporation's West Chicago, [1linois Solid Waste Storage
Amencment y

The participants agreed that the following would be done to
enhance the information available for the envircnmental assessment:
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[ Borings

1. As ANL <uggested, five borings will be made by X-M; the
locations uf the borings will be at the NE, SE, SW corner
sections of the site, adjacent to the main pile on the SW side
(down-gradient side) and at the centar of the sit2 area.

2. Continuous boring samples, in jars, will be analyzed for
grain size, permeapility and for relevant chemical and
radiological constituents.

3. Borings will be made to below the top of a clay layver or
to the bottom of 2 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 sampled
then and 24 nours later.

II Analysis
1. A field log will be kept during the drillings.

2. ANL will handle one-half of the samples and the distribution
of the balance of the samples will be among the ather participating
P
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arties (K-M and I11inois state agencies).

3. ANL will perform spectrographic, chemical and radiological
analyses of soil samples. The number of samples will depend upon
the findings of drillings from the upper layers. Later water
samples will be taken in duplicate for amalysis by participants.
Background sample(s) will be taken from off-site. Sampies from
Northeast (an unrelated open site) will be supplied by J. Remce.
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4. [EPA, ISGS, ANL and NRC:IE:III representatives will be
present at time of drilling.

5. KM will do independent analyses to compare with ANL and
[11inois state agencies.
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6. State agencies will collect sewer sampies concurrently
with drillings and for about ' month thereafter.

7. The drillings and the bulk of the sampling can be dore
within two weeks after approval by respective managements of the
participants.
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