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U.S. NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENf

REGION III

Report No. 04002061/81-02

Docket No. 04002061 License No. STA-583

Licensee: Kerr McGee Chemical Corporation
Kerr McGee Center
Oklahoma City, OK 73125

Facility Name: Kerr McGee Factory

Inspection At: Kerr McGee Factory, West Chicago, Illinois

Inspection Conducted: D.*.ober 29, 1980 to June 30, 1981
s a

f. k. fACft/hh
Inspectors: N. A. Nicholson CbL f cI//8/

Radiation Specialist ug '

. J. e hief >
Emergency Prepardness and 'V

Program Support Branch

Assisted By: M. J. Pearson, Emergency Planning
Assistant

YJ fbMkg &
/Approved By: M. C. Schumacher, Acting Chief

Independent Measurements &
Environmental Protection Section

Inspection Summary:

Inspection on October 29, 1980 to June 2G, 1981 (Report No. 04002061/81-02)
Areas Inspected: Direct-reading survey of residential areas surrounding.
the West Chicago, Illinois factory site to determine offsite exposure rates.
Perimeter survey of the site also conducted. The inspection involved
approxiaately 60 hours by three NRC representatives.
Results: A 20 inicro R/hr isodose line was established to the east, west,
and north of the factory. Based on data exhibited Appendi: 1, it appears
that both the tailings piles and o'fsite deposits contribc.ce to offsite
exposure rates.
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DETAILS

1. Scope
t

Direct gamma measurements were taken at the licensee's fenceline
boundary and residential sections of West Chicago to the east, north,
and west of the factory site. This survey was conducted to:

a. estimate the current offsite external exposure rate from onsite
material to determine the potential dose reduction upon site
decommissioning,

b. construct a simulated isodose line throughout the residential section
of West Chicago based on the 20 micro R/hr above background level
inside private residences as recommended by the Environmental Pro-
tection Agency published in the Federal Register, Section 27370,
April 22, 1980, and

supplement data published in the Argonne National Lab Report #ES-67c.

by N. Frigerio et al.

2. General

Readings were taken at the curbside in residential areas. Housea are
situated approximately twenty-five feet from the curb. Mos.t houses
are frame structures; brick homes are identified in the survey notes

(Appendix 1).

A heavy frost covered the ground on November 26, 1980 when readings
were taken north of Ann Street and east of Joliet Street. This may

have yielded abnormally higher readings from the entrapment of radon
daughters in the soil. All other survey days were clear and windy
with temperature ranges of 30-50?F. The readings taken with Na1 (Tl)
Micro R meter, Eberline PRM-7, increased up to 5-7 micro R/hr as wind
velocity increased.

According to the National Weather Service stations at O' Hare and Midway
Airports, the prevailing winds for the Clicago metropolitan area range
from south / southwest to west over a period of a year. Average wind
direction for November when most measurements were taken is south / south-
west with a velocity of 11.0 - 11.3 miles per hour. The higher readings
east of the plant may have resulted from airborne contamination deposited
during plant operations, use of tailings as fill by local residents,
material falling from trucks during transport to or from the site, or a
combination of the above.

-2-
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3. Techniques

a. Residential Survey

DJrect reading surveys around the factory site were taken with an
Eberline PRM-7 Micro R meter by the curbside at one meter over the
ground and, if the one meter reading were greater than 20 micro R/hr,
on the surface. The meter was hand held by the surveyor at approxi-
mately one meter, or 2 - 3 centimeters above the ground for surface
readings. Survey points generally corresponded to intersections,
property boundaries, and alleys. Table 1 lists instruments used
during this survey.

Selected, limited comparative readings were taken with a Reuter-
Stokes presurized ion chamber (PIC) on November 25, 1980 to esti-
mate compensation for the energy dependence of the crystal of the
PRM-7. Simultaneous readings taken with the NaI (TI) PRM-7 ran
20-30% higher than those of the PIC; both sets of data are given
in Table 2. The isopleth data as shown on the map are corrected
values for the PIC; observed and corrected values, and a corre-
sponding map, are given in Appendix 1.

In an attempt to determine the primary source of offsite exposure,
readings were taken with an Eberline PRM-6 equipped with a NaI (Tl)
probe wrapped in a 1/8" Icad sheet to discriminate between radiation
fields from the tailings pile and deposits on the surface. The pur-
pose of the lead was to attenuate extraneous photons from secondary
sources as the unshielded end of the probe was pointed toward the
primary source in question. Two sets of measurements were taken
on March 20, 1981 at the southern terminus of Weyrauch Street,
directly across from the piles in three instrument positions:
facing the pile, opposite the pile, and upward. Data is attached
in Table 3.

Results indicate the shield did not significantly affect readings
in the various positions. Ftus these readings, it is not possible
to determine conclusively the contribution of either onsite or off-
site deposits for dose assessment. Further data is necessary for
this resolution.

i

b. Fenceline and Perimeter Survey

Readings were taken in the ,me manner as described above with the

Micro R meter and an oper .ndow Geiger-Meuller meter on Kerr McGee
property along the eastern, northern and western fenceline bound-
sries on October 29 - 30, 1980. Readings were also taken at
approximately every fifth point with an Eberline PRMS-3 equipped
with a SPA-3 NaI scintillation probe to provide a comparative base
for the PRM-7 data. Perimeter survey data and a corr sponding map
are in Appendix 2.

-3-
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4. Site and Environs

The abandoned factory site is located in a residential area of south-
central West Chicago. The thorium piles are in the fenced South Acres,
adjacent to the railroad tracks approximately 100 feet west of the
southern boundary of Weyrauch Street. The South Acres are bounded by
the railroad tracks, a field, and a park to the west; a field and park-
ing lot to the south; ar.d Weyrauch Street to th east. No houses
immediately border Weyrauch Street on the southernmost section near
the piles; however, large backyards and a sheet metal company extend
to the eastern boundary of Weyrauch Street.

Tht western side of the factory is bounded by the Elgin, Joliet, and

Eastern Railroad (EJ&E) tracks. The northern and eastern sides are
bordered by residential streets. Vacant lots are located along the
east side af Factory Street from Pomeroy Street north to Stimmel
Street, from Stimmel Street north to the alley, and the southeast
corner of Factory and Ann Streets.

5. Results

Background readings of 6-10 micro R/hr were located two blocks west of
the site and three to four blocks east of the site. Curbside readings'

at one meter greater than 20 micro R/hr were found primarily east of the
factory and disposal site. Highest readings were measured at south
Weyrauch Street, the eastern side across from the fenceline, yielding
two survey points of 172 micro R/hr, corrected data taken with the
PRM-7 at the one meter level. Other areas greater than 20 micro R/hr
are listed below; this data is diagrammed in Appendix 3.

,

East Side of Plant

a. Ann Street: north and south sides from EJ&E tracks to Wood Street.

b. Blai- Street: north and south sides from Factory Street to Wood
Street.

c. Stimmel Street: north side from Factary Street to Wood Street;
south side from Factory Street to mid-point between Factory and
Wood Streets.

d. Pomeroy Street: north and south sides from Factory Street to
Wood Stree?.

e. Brown Street: north and south sides from Factory Screet to
Weyrauch Street.

f. Weyrauch Street: eastern and western sides between the southern
terminus and Brown Street.

g. Lester Street: north and south sides from Weyrauch Street midway
to Joliet Street.

*
. .
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West Side of Plant

j. Ann Street: southwest corner of Ann & EJ&E tracks.

k. Blair Street: south side from EJ&E tracks to Sherman Avenue.

1. Pioneer Park: two survey points

(1) Due west of northern pile, 600 feet wast of the EJ&E tracks
(2) Due west of the southern pile, south edge of lake

6. Conclusion

The data collected indicate offsite doses result from material both
onsite and offsite; however, we were unable to definitively break down
and quantify the dose from eaca source, the tailings piles onsite and
deposits on private property offsite. Further studies are necessary to
provide this information. Based on occupancy factors and shielding
from houses and building materials, it appears that doses to West Chicago
residents do not exceed the 500 mrem / year level for an unrestricted area
as specified by 10 CFR 20.105(a). To accurately quantify these doses,
measuremer.ts should be taken inside homes as discussed in section 7.

This survey did not confirm the 20 micro R/ hour above background recommend-
ation in private residences as proposed by the EPA in Federal Register
27370 as measurements were restricted to the curbside. The isodose line
shown in Appendix 1 is based on curbside readings, uncompensated for back-
ground.

Elevated readings on the eastern side of the plant were noted. Three
explanations for these findings are proposed:

a. Prevailing winds from the west-southwest deposited material over
the eastern section, primarily from airborne effluents during plant
operation,

b. Contaminated material from the plant was used in the past as fill
on private property in the older neighborhood of the eastern section
(relative to the more recently developed western section), and,

c. Along some streets material fram the f actory was transported to
the south tailings site and may have fallen on the streets.

7. Recomme'.dations

Survey data did not provide a conclusive dose estimated for those re-
sidents living near-the factory site. Further measurements taken inside
the homes are necessary to accurately determine exposure levels. This
can be accomplished by:

-5-
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a. placing TLD chips in selected residences, and/or

b. taking direct readings inside several rooms of homes.

A followup survey such as the one implied above may be conducted most
effectively by a contractor since the Office of Inspection and Enforce-
ment does not have the staff necessary for an extensive and time-con-
suming study of this type.

The Region III staff recommends the West Chicago residential situation
be referred to the Office of Executive Legal Director for consideration.
Issues requiring legal guidance include:

a. what action is to be taken regarding the West Chicago residential
areas should contamination above a pre-determined criterion be
found, and

b. authorization and/or coordination with residents to survey private
homes.

Attachments:
Tables 1, 2, 3
Appendices I, 2, 3
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TABLE !

Survey Instruments

>

Eber11ne PRM-6, Serial Number 488, NRC # 7305, Calibrated February 16, 1981 .. _, .

Eberline PRM-7, Serial 350, Calibrated September 24, 1980.

Eberline PRM-5-3, Serial 2885, NRC #007309, Calibreted September 29, 1980.

Eberline E520, Serial 1786, NRC #007982, Calibrated September 29, 1980.

Reuter Stokes Er.vironmental Monitor, Pressurized Ion Chamber, RSSM-111
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] TABLE II
,

j

Reuter Stokes PIC Data vs. Eberline PRM-7 Data
November 25, 1980 ;

I
Point Reuter Stokes Eberline PRM-7

PIC (MicroR/hr) (MicroR/hr)
|

#136a 22 28

j 244 & 240 Blair, boundary

#138a
SW Corner, Wood & Blair 17 22

#149a 10 10
129 & 123-Blair, boundary

#38b 112 138
Fenceline, western side of1

Weyrauch

b#39 110 140
NW corner, Lester & Weyrauch

J

#51-52b 243 320
3

j TLD #2, fenceline, western
; Weyrauch

#55b 168 245
TLD #3

i #45a 176 250
East side Weyrauch across from'

Disposal site gate.

#45-46a 176 250
East Side of Weyrauch, North'

boundary

#44a 24 30
703 Weyrauch, south side of drive

a. - Residential survey points, Appendix 1
b. - Perimeter survey points, Appendix 2

,
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TABLE {II

Shielded NaI Probe Data

1. Kerr McGee fenceline, gate to disposal site

a. open probe toward pile 2000 crm
b. open probe opposite pile 1400 cpm
c. open probe upward 1600 cpm

2. TLD #3

a. open probe toward pile 1400 cpm
b. open probe opposite pile 1200 cpm
c. open probe upward 1000 cpm

.
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