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ABBREVIATIONS AND ACRONYMS

uR/h microroentgens per hour

urem/h microrem per hour

AEC Atomic Energy Commission

ASME American Society of Mechanical Engineers
ATC antimony trichloride

BKG background

cm centimeter

cm’ square centimeter

CMC Chemetron Corporation

cpm counts per minute

DOE U S Department of Energy

dpm/100 cm’ disintegration per minute per 100 square centimeters
DU depleted uranium

EML Environmental Measurements Laboratory
EPA Environmental Protection Agency

ESSAP Environmental Survey and Site Assessment Program
GM Geiger-Mueller

ha hectare

kg kilogram

km kilometer

m meter

m’ square meter

MCR McGean-Rohco Incorporated

MDC minimum detectable concentration

MeV million electron volts

mm millimeter

Nal sodium iodide

NIST National Institute of Standards and Technology
NRC Nuclear Regulatory Commission

ORISE Oak Ridge Institute for Science and Education
pCi/g picocuries per gram

pCi/L picocuries per liter
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CONFIRMATORY SURVEY
OF
McGEAN-ROHCO BUILDINGS 3A, 4,9, 10C, 10D, 10E, AND 18
AND RELATED EQUIPMENT
CHEMETRON CORPORATION
CUYAHOGA HEIGHTS, OHIO

INTRODUCTION

In 1965, the Atomic Energy Commission (AEC), a predecessor of the U S. Nuclear Regulatory
Commission (NRC) issued to Chemetron Corporatioii (CMC) Source Material License No.
SUB-852, which authorized Chemetron’s possession and use of depleted UF, for conversion to U,0;
at the Harvard Avenue facility The facility was used to produce a chemical catalyst utilizing
primarily the south end of Building 21 at the Harvard Avenue site from 1965 to 1972. By February
1972, the manufacture of the catalyst had been terminated, and in December 1973, the license was
amended to authorize storage only for the remaining depieted uranium (DU). No activities involving
source material, other than decontamination, have been conducted at the site since the termination
of the catalyst production. In 1974, the catalyst production equipment housed in the south end of

Building 21 was dismantled and shipped to a CMC subsidiary in Louisville, Kentucky

In 1975, the McGean Chemical Company, Inc, the predecessor to McGean-Rohco Incorporated
(MCR), purchased the Harvard Avenue site. Chemetron, however, retained the license and
responsibility for the depieted uranium at the facility. In 1979, a revised license (License Number
SUB-1357) was issued to CMC by the NRC which allowed CMC to possess DU in the form of

contaminants at the Harvard Avenue site

Chemetron performed characterization surveys and then remediated any residual contamination.
After removing the residual contamination, Chemetron performed final status surveys that included
surface scans of the building and equipment surfaces, direct measurements and sampling to determine
total and removable contamination, and exposure rate measurements. Chemetron’s final release
survey results indicated that the buildings and equipment met the NRC requirements for release for

unrestricted use.
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At the request of the U S. Nuciear Regulatory Commission’s Division of Waste Management and

Region I1I Office, the Environmental Survey and Site Assessment Program (ESSAP) of the Oak
Ridge Institute for Science and Education (ORISE) performed an independent radiological survey
of several of the McGean-Rohco Inc. buildings, a railroad spur, and a 100 square meter (m’) outdoor

area adjacent to Building 1.

SITE DESCRIPTION

The property required to be remediated by Chemetron Corporation is owned by McGean-Rohco,
Inc., and is located at 2910 Harvard Avenue in the suburb of Cuyahoga Heights, Ohio (Figure 1).
The facility is located in a mixed industrial and residential area approximately six kilometers
(km [4 miles]) south of downtown Cleveland. The portion of the McGean-Rohco, Inc., facility on
which licensed activities were performed 1s known as the Harvard Avenue site  The Harvard Avenue
site is located on the west side of the property and borders the Aluminum Company of America
property. This portion of the property consists of approximately 1.2 hectares (ha [3 acres]) and has
been cleared of buildings and debris as part of previous decontamination and remediation activities
(RMC 1985). Currently, McGean-Rohco, Inc. operates a chemica! manufacturing facility which is
located to the east of the Harvard Avenue site and consists of thirteen main buildings and several
auxiliary buildings—this portion of the site is referred to as the McGean-Rohco Complex. The
McGean-Rohco Complex site boundaries are Harvard Avenue to the north, the Harvard Avenue site
to the west, the Newburgh and South Shore Railroad to the south, and the Ohio Crankshaft Company
to the east (Figure 2)

The buildings surveyed were 3A 4, 9, 10C, 10D, 10E, 18, including equipment associated with

processes in those buildings The buildings and their past and current use are identified as follows:

*  Building 3A° The building was originally used as a foundry and later converted for processing
antimony trichloride (ATC) Current usage is for storage of products produced by McGean-
Rohco, Inc , that are to be shipped out to customers at a later date. No processing currently

takes place in any section of the building.
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*  Building 4° This building was previously used as the tin oxide mill processing building

Currently, the building is mainly used for storing products and materials.

*  Building 9. This building has been and is currently a foundry for nickel plating and brass balls

The building also houses the plant’s laundry room, a shower room. and an office.
*  Building 10C: This building has been and is currently used for chrome plate processing.

*  Building 10D This building was previously used for processing miscellaneous salts and plating

materials. Currently, the building is being used for processing miscellaneous salts.

*  Building 10E: This building was previously used for cyanide production and is currently being

used for processing nickel hydrate.

*  Building 18 There was no information regarding the history of this building in the data

packages
+ A 100 m’ area immediately adjacent to Building 1.

*  Anarea immediately outside of the south perimeter fence to include a 10-meter wide strip of the
entire Newburgh and South Shore Railroad bed.

OBJECTIVES
The objectives of the confirmatory survey are to provide independent document reviews and

radiological data for use by the NRC in evaluating the adequacy and accuracy of the licensee’s

procedures and final status survey results
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DOCUMENT REVIEW

ESSAP has reviewed the licensee's radiological survey data Procedures and methods used by the
licensee were reviewed for adequacy and appropriateness (CMC 1993 and 1995). The data were

reviewed for accuracy, completeness, and compliance with guidelines (CMC 1996a and b)

PROCEDURES

During the period of June 17 through 20, 1996, ESSAP performed a confirmatory survey of
McGean-Rohco Buildings 3A, 4, 9, 10C, 10D, 10E, 18, and related equipment associated with
processes in those buildings. At the request of NRC, Building 4 was included in the confirmatory
survey after ESSAP had arrived on-site. The survey was in accordance with a plan dated June 13,
1996 (ORISE 1996a) submitted to and approved by the NRC’s Division of Waste Management.
Survey procedures were performed in accordance with the ORISE/ESSAP Survey Procedures and
Quality Assurance Manuals (ORISE 1995a and b). This report summarizes the procedures and

results of the survey

INTERIOR SURVEY PROCEDURES

The following surveyed areas were designated as affected areas: Building 3A, first floor; Building
4, first floor; Building 9, first floor and mezzanine; Buildings 10C and 10E, first floor and mezzanine,
and Building 10D, first floor and mezzanines. The remaining areas were designated as unaffected

areas

Reference System

ESSAP referenced measurement and sampling data to both the licensee’s grid system and to
prominent building features, and recorded the survey information on appropriate field drawings
Measurement and sampling locations on equipment and cumponents were identified on figures

prepared by ESSAP
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Surface Scans

Surface scans for beta and gamma activity were performed over a minimum of 10% of floor, lower
wall (up to 2 meters), and equipment surfaces, and a minimum of 5% of upper surfaces
(above 2 meters and including mezzanines) in the affected areas ESSAP randomly selected 25% of
the unaffected survey units and performed beta and gamma surface scans over a minimum of 10%
of floor, lower wall, and equipment surfaces in these areas. Scans were performed using gas
proportional, GM, and/or Nal scintillation detectors coupled to ratemeters or ratemeter-scalers with
audible indicators. Locations of elevated direct radiation identified by surface scans were marked for

further investigation

Surface Activity M

Initially, construction material specific backgrounds—for brick, concrete, metal, painted brick, and
wood-—-were determined in areas of similar construction but without a history of radioactive material

use.

A total of 236 direct measurements for total beta surface activity levels were performed on building
and equipment surfaces. In addition, one five-point measurement was performed to determine the
I m® grid block average beta surface activity. Direct measurements were performed using gas
proportional or GM detectors coupled to ratemeter-scalers. A smear sample for determining
removable gross alpha and gross beta activity was collected at each direct measurement location
where residual total contamination was determined to be greater than 1000 dpm/100 cm’

Measurement and sampling locations are shown in Figures 3 through 31

Exposure Rate Measurements

Background exposure rate measurements were performed at five locations of similar construction,
but without a history of radioactive material use. Site exposure rates were measured at one to ten
locations within each building surveyed Exposure rates were measured at | meter above the surface

using a microrem meter and are shown in Figures 3 through 6, 19, 27, and 31

N
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Miscellaneous Sampling

One water sample was collected from the pit at the base of the AJAX Turntable in Building 9
(Figure 6).

EXTERIOR SURVEY PROCEDURES

A 100 m’ area adjacent to Building | and the area immediately outside of the south perimeter fence,
including the 10-meter wide strip of the entire Newburgh and South Shore Railroad bed, was
designated as affected (Figures 32 and 33) The remaining exterior areas were designated as

unaftected.

Reference System

ESSAP used the survey grid established by the licensee to reference confirmatory survey

measurements and sampling locations

Surface Scans

Exterior soil surfaces were scanned for gamma radiation over 100% of the 100 m’ area adjacent to
Building 1 and over a minimum of 50% of the railroad spur area using Nal scintillation detectors
coupled to ratemeters with audible indicators. Locations of elevated direct radiation identified by

surface scans were marked for further investigation.

Exposure Rate Measurements

Area background exposure rate measurements were performed during a previous survey in the
vicinity of the site [Figure 34 (ORISE 1992)]. Exposure rates were measured at five locations in the
area adjacent to Building | and at 22 locations within the railroad spur area (Figures 32 and 33).

Exposure rates were measured at | meter above the surface using a microrem meter
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Seil Sampling

Background soil samples were co'lected during a previous radiological survey in the vicinity of the
site [Figure 34 (ORISE 1992)]

Three of the 10 m x 10 m grid blocks (D2, G1, and J2) were randomly selected from the 25 grid
blocks along the railroad spur. Soil samples were collected at the center and four points equidistant
from the center and grid block corners. Five soil samples similarly spaced were collected from the
10 m x 10 m area adjacent to Building 1. Seven additional soil samples were collected from within
four railroad spur grids by ESSAP and McGean-Rohco personnel for confirmatory analysis after
additional remedial activities Since portions of grid blocks C2 and C3 were contaminated, ESSAP
collected the split samples in a manner to obtain a 100 m® average for the southern portion of grid
block C2 and the northern portion of grid block C3. Sample locations are shown in Figures 32 and
33

Confirmatory Analyses

The licensee provided ESSAP with 12 soil samples for analysis, along with the results of their
uramum analyses for data comparison.  Analytical results for each of these samples were compared

to those reported by the licensee

SAMPLE ANALYSIS AND DATA INTERPRETATION

Samples and survey data were returned to ORISE’s ESSAP laboratory in Oak Ridge, Tennessee for
analysis and interpretation. Sample analyses were performed in accordance with the ORISE/ESSAP
Laboratory Procedures Manual (ORISE 1995¢) Soil and miscellaneous samples were analyzed by
solid state gamma spectrometry  The radionuclide of concern is U-238, however, spectra were
reviewed for other identifiable photopeaks Soil and miscellaneous sample results were reported in
units of picocuries per gram (pCi/g). Smears were analyzed for gross alpha and gross beta activity
using a low-background gas proportional counter Smear data and direct measurement data were

converted to units of disintegrations per minute per 100 square centimeters (dpm/100 cm’)  Exposure
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rates were reported in microroentgens per hour (uR/h) Additional information regarding major
instrumentation, sampling equipment, and analytical procedures is provided in Appendices A and B
The data generated were compared with the licensee’s documentation and NRC guidelines established
for release for unrestricted use (Appendix C)

FINDINGS AND RESULTS

DOCUMENT REVIEW

ESSAP reviewed the licensee’s final survey plan and report, including the final status survey data and
comment letters documenting these reviews, were submitted to the NRC (ORISE 1995d, e, f, and
1996b) On May 28, 1996, a telephone conference call was held between CMC, NRC, and ORISE
to discuss ORISE concerns regarding the final survey data for the McGean-Rohco Buildings. The
results of which were addressed in an NRC letter dated May 31, 1996 (NRC 1996) The licensee’s

documentation provides an adequate description of the radiological status of the surveyed areas

INTERIOR

Surface Scans

Surface scans identified several locations of elevated beta activity on the floor and lower walls of
Buildings 3A and 9, on the floors of Buildings 4 and 10D, and on equipment surfaces in Buiidings

3A, 10D, and 10E. Each of these areas were marked for further investigation.

Surface Activity Level

Interior total beta surface activity levels and removable alpha and beta activity levels are summarized
in Table 1. Initially, total beta activity in all affected and unaffected areas ranged from less than 150
to 11,000 dpm/100 cm’. Grid block H4 on the floor of the south half of Building 3A exceeded the
average guideline. McGean-Rohco personnel were informed of the elevated area. They subsequently
remediated the one square meter area and performed additional survey activites ESSAP then

resurveyed the area
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Final total beta activity ranged from less than 150 to 8,200 dpm/100 cm’, with the 1 m? average of
2,700 dpm/100 cm’  Removable activity was less than 9 dpm/100 cm’ for gross alpha and ranged
from less than 15 to 62 dpm/100 cm’ for gross beta.

Exposure Rates

Exposure rates are provided in Table 2. Background exposure rates ranged from 6 to 12 uR/h, with
an average of 9 uR/h. Exposure rates in the surveyed buildings ranged from 7 to 13 uR/h.

Radionuclide C ion i1 Miscell Samol

The total uranium concentration in the water sample, collected from the pit at the base of the AJAX
Turntable in Building 9, was 16 5 pCv/L.

EXTERIOR

Surface Scans

Gamma surface scans of exterior areas identified a small area of elevated direct gamma radiation
approximately 1 m’ in area in grid F1 of the railrcad spur. McGean-Rohco personnel were informed
of the elevated area and removed additional soil. ESSAP resurveyed the area and determined that
gamma activity was comparable to background levels. No elevated direct gamma radiation was

detected in any of the other remaining soil areas

Exposure Rates

Background exposure rate measurements ranged from 6 to 11 uR/h, with an average of 9 uR/h
(Table 3). Exposure rates were measured at each soil sampling location and ranged from 7 to 12

uR/h Exposure rates are presented in Table 4
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Radionuclide Concentrations in Soil Samples

Total uranium concentrations in background samples ranged from 1.4 to 6.0 pCi/g and averaged 3 9
pCi/g. Results are summarized in Table 3.

Total depleted uranium in site soil samples was determined by multiplying the measured U-238
concentration, based on Th-234, by 1.5 to account for the U-234 and U-235 concentrations. Total

uranium concentrations ranged from 2 0 to 41 .4 pCi/g and are shown in Table 4.

Confirmatory Analyses

The licensee’s results for U-238 analyses on the twelve soil samples are provided in Table 5
ESSAP's analytical results are consistent with the licensee's analytical results for U-238, with the

exception of sample M1-NC-1302

COMPARISON OF RESULTS WITH GUIDELINES

The primary contaminant at this site is depleted uranium, which emits both alpha and beta radiation
in an approximate 116 ratio Therefore, either alpha or beta activity may be measured for
determining the residual activity of the uranium contaminant. However, the uranium surface activity
guidelines specify alpha activity Because rough or dirty surfaces may selectively attenuate alpha

radiation, beta measurements were performed. Based on this, the tabulated beta activity comparison

guideline could be increased by a factor of 1 6 to obtain an estimate of the residual alpha activity.

Because Chemetron has elected to use the uranium guidelines for both alpha and beta contamination,

the use of the alpha activity guideline for residual beta activity is more conservative. Therefore,

ESSAP used Chemetron’s approach for confirmatory measurements
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The applicable depleted uranium surface activity guidelines are as follows (NRC 1987):

Total Activi
5.000 e dpm/100 cm’, averaged over a | m’ area

15,000 a dpm/100 cm’, maximum in a 100 cm’ area

K ble Activi
1,000 e dpm/100 cm’

Surface scans for beta activity identified several locations of elevated direct radiation, within interior
affected areas, on equipment surfaces, and on exterior areas. Direct measurements weie performed
at each of these locations, which resulted in two of the locations exceeding the average guideline of
5,000 dpm/100 cm’. The 1 m/’ average activity level satisfied the average guideline criteria for grid
H4 on the floor of Building 3A  The remaining elevated location was taken on the large dryer in
Building 10E. A total of four measurements were performed on the dryer Total beta activity was
slightly below the average guideline value at each measurement location, with the exception of one

location on the concrete base, which had activity of 5,600 dpm/100 cm’

Soil concentrations for residual uranium wastes in soil are presented in the NRC's Branch Technical
Paosition on “Disposal or Onsite Storage of Thorium and Uranium Wastes from Past Operations

(NRC 1981)." The following soil guideline was used for comparison with results:

Depleted Uranium (U-238 + U-235 + U-234): 35 pCi/g

Surface scans for gamma activity identified one location of elevated surface activity in the railroad
spur area. Concentrations of total uranium ranged from 2.0 to 41 4 pCi/g, with one sample exceeding
the uranium guideline value, after subtraction of background. This sample was one of five taken
within a 100 m’ area including Grids C2 and C3 The average soil concentration for the 100 m’ area

was 18.6 pCi/g  All remaining soil samples met the established guideline value
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Confirmatory analysis of the 12 soil samples provided by the licensee showed an overall consistency
between ESSAP’s and the licensee’s analytical results.

The NRC guideline for exposure rates at | m above the surface is 10 uR/h above background

(NRC 1991) All interior and exterior exposure rates were within the guideline limits.
SUMMARY

During the period of June 17 through 20, 1996, at the request of the NRC’s Division of Waste
Management, the Environmental Survey and Site Assessment Program of ORISE performed a
confirmatory surve <. several of the McGean-Rohco Inc. buildings, a railroad spur, and a 100 m’
area adjacent to Building | in support of the Chemetron Corporation's remediation activities in
Cuyahoga Heights, Ohio. Survey activities included document reviews, surface scans, direct
measurements, smear sampling, soil and miscellaneous material sampling, and exposure rate

measurements

The confirmatory survey identified elevated direct beta activity on the floor of Building 3A. Surface
activity at each of these locations was isolated and when averaged with additional measurements over
a 1 m’areamet the NRC average surface activity guideline Also, residual activity near the average

guideline was present throughout the large dryer in Building 10E

Gamma surface scans of soil areas along the railroad tracks identified one location of elevated
activity—determined by surface scans to be confined to an area of | m’ or less—which was

remediated Analytical results of final soil samples were all within acceptable guideline limits

The confirmatory survey results for the surveyed areas are consistent with those of the licensee and
support the conclusion that residual surface activity levels and radionuclide concentrations in soil

satisfy the guidelines for release for unrestricted use
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FIGURE 2: Plot Plan of McGean—Rohco, Inc.

Chemetron Corp . Cuyshoga Heghts, OH - (634) - October 9, 1996

14

h \essap repons chemetro megean (02




634-005 (2)

\Vi
19 H
17 5
18 ¥ o .
15 .
> r'Y
S | *
13 & B i I
12 o
* »
TAKEN IN CELLAR | a‘ i L4
BELOW FLOOR . L 4
10 L
A
9
. *
7 b . : D :
> >
6 N
-
4 D : | :
§ | *
<]
2
1
A BOc p E F o L M
MEASUREMENT /SAMPLING N
LOCATIONS
@ SINGLE-POINT FLOOR
A SINGLE-POINT LOWER WALL
/\ SINGLE-POINT LOWER EXTERIOR WALL
[/} GRID BLOCK o FEET 4o
o —
¥ EXPOSURE RATE O METERS 4

FIGURE 3: Building 3A — Measurement and Sampling Locations
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FIGURE 4: Building 4, Eost Room - Megsurement and Sampling Locations
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FIGURE 5: Building 4, West Room - Measurement and Sampling Locations
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FIGURE 7: Building 8, East and West Locker Rooms, Shower, and Hallwoy -

Measurement and Sampling Locations
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FIGURE 8: Building 9, Milling Machine — Measurement and Sampling Locations
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FIGURE 9: Building 9, AJAX Turntable — Measurement ond Sampling Locations
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FIGURE 10: Building 9, Scales — Measurement and Sampling Locations
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FIGURE 11: Building 9, Tumbler — Measurement and Sampling Locations
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FIGURE 12: Building 9, Saw #1 — Measurement and Sampling Locations
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FIGURE 13: Building 9, Press #1 — Measurement and Sampling Locations
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FIGURE 14: Building 9, Drill Press #4 - Measurement and Sampling Locations
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FIGURE 15: Building 10C, Reactor Room Walls — Measurement and Sampling Locations
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FIGURE 16: Building 10C, Walls = Measurement and Sampling Locations
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FIGURE 17: Building 10C, Holding Tank #281 — Measurement and Sampling
Locations

Chemetron Corp., Cuyshoga Heighes, OH - (634) - October 9, 1996 29 h \essaprepons'chemetro\megean 002




634-017(1)

LOCATIONS

@ SINGLE-POINT

l J
L
;. :
Tank #1 ) Tank #2
e
[ ]
/,/—\
\——_——-—-‘/
L
Tank #1 Tank #2
&/)
R S
\\h\‘\—_
MEASUREMENT /SAMPLING

NOT TO SCALE

FIGURE 18: Building 10C, Reactor Roorn Tank Assembly (Znd Mezzanine) -
Measurement and Sampling Locations
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FIGURE 19: Building 10D, East Side of First Floor — Meagsurement and
Sampling Locations
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FIGURE 20: Building 10D, Holding Tank A — Measurement and Sampling Locations
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FIGURE 21: Building 10D, Holding Tank G — Measurement and Sampling Locations
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FIGURE 22: Building 10D, Holding Tanks T-12 & T-14 - Measurement and Sampling
Locations
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FIGURE 23: Building 10D, Filter Press #1 — Meosurement and Sampling Locations
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FIGURE 24: Building 10D, Section D, 2nd Mezzanine Motor —
Measurement and Sampling Locations
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FIGURE 25: Building 10D, Section D, Press #4 — Measurement and Sampling
Locations
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FIGURE 26: Building 10D, Section D, Large and Small Vats — Measurement and
Sampling Locations

Chemetron Corp, Cuvahoga Heights, OH - (634) - October 9, 1996 38 h \essap repons'\chemetro megean 002




634-009 (1)

1

10

N
MEASUREMENT /SAMPLING
LOCATIONS
® SINGLE-POINT FLOOR
A SINGLE-POINT LOWER WALL
#* EXPOSURE RATE o FEET .,
0 4
METERS

FIGURE 27: Building 10E — Measurement and Sampling Locations
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FIGURE 28: Building 10E, Large Dryer (Exterior) — Measurement and Sampling

Locations
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FIGURE 29: Building 10E, Section £, South Platform - Measurement and

Sampling Locations
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