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Abstract

A radiological survey of the former Middlesex Sampling Plant, Middlesex,
New Jersey, has been completed. The surveyed property served as a
uranium ore sampling plant during the 1940's and early 1950's. It was
released for unrestricted use in 1967 following a radiological survey by
the Atomic Energy Commission and is now a reserve training center for
the U. S. Marine Sixth Motor Transport Battalion. The present survey
was undertaken to determine whether the existing radiological status of
the property is consistent with current health standards and radiation
protection practices. The radiological survey included measurement of
residual alpha, beta, and gamma contamination levels, radon and radon
daughter concentrations in buildings, external ganuna radiation levels on
the site and on adjacent property, and radium concentrations in soil on
the site and on adjacent property.

Introduction

At the request of the Energy Research and Development Administration,
Oak Ridge Operations, a radiological survey was conducted in Middlesex,
New Jersey, at the former Middlesex Sampling Plant, which served as a
uranium ore sampling plant in the 194C's and early 1950's. The site is
now occupied by the Sixth Motor Transport Battalion of the U. S. Marine
Corps and serves as a reserve training, center. It is adjacent to several
Middlesex hones and business establishments and is drained by three
drainage ditches which, .in turn, flo'.v inro a main strotun. Tho :urrvey
included tha site proper, adjoining property bslon^ing to individuals
and the Borough of Middlesex, and the major drainage path from the site
to a nearby brook.

'Research sponsored by the I-nergy Research and Development Administration
under contract with Union Carbide Corporation.

£ o o S S Z L - A ' " ' l n f o™" i°"- •PPmtui. product or
process dfcdo*d. or repreKnl* that itt me would nnr
mfnnp primely owied njhlj.



After serving as a storage depot and sampling plant for uranium ore
entering this country from the Belgian Congo during the 1940's and early
1950's, the plant was decommissioned in the mid-1950's, and the sampling
was shifted to other locations. Originally the plant was operated by the
Department of the Army, but control was transferred to the Atomic Energy
Commission (AEC) after the formation of the AEC in 1947. The AEC main-
tained control of this seven-acre site until 1968, when it was turned
over to the General Services Administration and, subsequently, to the
Department of the Navy.

The property was last surveyed in 1967 subsequent to decontamination and
release by the AEC. The decontamination consisted of removal of some of
the contaminated soil and sandblasting and cleaning of the building
surfaces. Due to the lack of documentation on the radiological status of
the property and the concern of ERDA to maintain radiation exposure to a
level as low as reasonably achievable (ALARA), the site was surveyed to
determine the magnitude of residual radiation levels on the property and
the extent of any off-site contamination.

An initial radiological survey was conducted by three health physicists
from ORNL during the period of March 29-April 16, 1976. This survey con-
sisted of the measurement of (1) residual alpha and beta-gamma radiation
levels in buildings and throughout the site; (2) radon and radon daughter
air concentrations in buildings; (3) external gamma radiation levels on
the site and on nearby property; and (4) radium concentrations in soil
on the site, on adjacent property, and in drainageways carrying runoff
from the site.

The discovery during the initial survey of significant levels of con-
tamination in the flood plain and drainage path to the south and west of
the plant site predicated a supplemental survey. A second survey was
made during the period May 10-21, 1976, to determine (1) radon and radon
daughter concentrations in dwellings and business establishments on
adjacent property; (2) external gamma radiation levels in dwellings and
business establishments on adjacent property; (3) radium concentrations
in soil on adjacent property, in the low-lying area to the south of the
main site, and alone; the banks of a small creek which drains the area;
and (4) external gamma radiation levels at one meter above the surface
for those areas where the concentration of radium in the soil was measured.

Techniques Employed

Measurement of Residual _Alpha and Betra-Ganima Radiation Levels

The fixed contamination levels of the floors, walls, and roofs of
all the buildings were measured with gas-proportional alpha and Geiger-
Muller beta-gamma survey meters. The direct readings were averaged over
the area surveyed and are reported as the "general" contamination found
in that area. The maximum readings in the specified area are also
reported. Survey meters were also used to measure alpha and beta-gamma
containination at outdoor locations. Transferable contamination levels
in the buildings were measured using standard smear techniques.



Measurements of Radon and Radon Daughter Air Concentrations in Buildings

^feasurements were made of radon and radon daughter concentrations
in the buildings by both grab sample and continuous monitoring techniques.
Radon daughter concentrations were measured by grab sampling and by
continuous monitoring. The grab samples were analyzed using an alpha
spectrometry technique developed by Kerr(Ke 75).

Additional radon and radon daughter measurements were made with the
assistance of the Health and Safety Laboratory (HASL), ERDA. Grab
samples were taken using a technique in which radon flasks coated with
zinc sulfide scintillator are used to give instantaneous radon
levels(Ge 76). Also, continuous radon monitors(Ge 76b) together with
continuous radon daughter monitors, both from HASL, were placed at three
positions in buildings on the site.

Errors associated with all radon and radon daughter measurements
are expected to be + 20%. While the spectroscopy technique is expected
to be the most accurate, it suffers from the drawback of being a short-
term sample which may not be representative of the working levels averaged
over a long period of time. Consequently, the measurements from the
continuous monitoring techniques are more representative of long-term
average concentrations than those from the grab-sample techniques.

In order to measure radon emanation from the surfaces on the site and
adjacent property, n charcoal canister technique(Co[IP]) developed by
HASL was used. The radon flux emanating from the surface gives a quali-
tative indication of the radium levels in the soil or material underlying
the measurement point. Several variables, including porosity of the
soil, moisture content, and ambient temperature affect the measured
values. Therefore, this technique should be regarded as only an indi-
cation of the relative magnitude of the radium levels.

Measurement of External Gamma Radiation Leveis

The external gamma radiation levels were measured with scintillation and
Geiger-Muller type survey meters and with thermoluminescent dosimeters
(TLD's). The survey meter measurements are indicative of the instantaneous
exposure rate at the point of measurement, while the TLD readings allow
calculation of time-averaged exposure rates over a period of approximately
six weeks. Radiation levels at the surface and at one meter above the
surface were measured.

Errors of ± 30% or moi-e are typical for survey instrument readings.
However, thermoluminescent dosimeters, in general, are accurate to i. 10%
for environmental dosimetry in the exposure range encountered in this
survey.

Measurements of Radium Concentrations in Soil

The grid shown in Tig. 1 was used to locate positions at which soil
core samples were taken to assess radium and uranium concentrations.



Samples were taken by a split-spoon sampling technique. A motorized
drilling rig with a three-inch sampler was used at some locations; the
remaining samples were gathered with a isanually-operated, portable, one-
inch sampler. The samples were packaged in plastic bags or bottles
before being transported to Oak Ridge. The samples were sent to Bendix
Corporation in Grand Junction, Colorado for drying, grinding and sieving.
Upon return to Oak Ridge, aliquots fron each sample were transferred to
plastic pctri dishes weighed, and counted using a Ge(Li) detector. The
spectra obtained were analyzed by computer techniques. Ua4iua,ca.ncentra-
tions were determined for all the samples; in addition, JiSU, J Th, and

Pb concentrations were determined for selected samples.

Summary of Survey Results

The process building had far higher contamination levels than the
other on-site buildings, with alpha contanination in spots above 15 000
dpm/100 cm by direct reading. The transferable contamination levels
were generally low throughout the buildings; oijly a few smears showed
alpha contamination of more than 30 dpm/100 cm", and none of the smears
indicated beta-gamma contamination in excess of 200 dpn/100 cm*. Radon
daughter concentrations in on-site buildings u<?re within.7safety guidelines
suggested by the Surgeon General (5G 75). The average "**Rn enar.ation rate from
the outdoor surfaces was approximately 7-S tines higher than background.
External gamma radiation levels on-site were 2 to 10 tim«s higher than
background but within guidelines suggested by the Surgeon General(SG 75).

Some radiation from the Sampling Plant has been reaching adjacent
property. External gamma radiation levels near off-site dwellings were
as high as 5S pR/hr. The highest gaisrsa radiation levels off-site (up to
235 uR/hr) were measured along the drainage ditches south of the Sampling
Plant. Radon daughter concentrations in private dwellings were within
guidelines suggested by the Surgeon General(SG 75), and radon measurements uere
near background level. The soil showed high concentrations of radium
both on-site and in the area nearby, particularly in the r.ain drain
south of the base. The average radium concentration in soils used for
gardens arojaJ the Sampling riant was al>out SO j;tJi/g. This might lead
to intake levels, of about 751 of the lowest linit of annual intake* (LLAI)
(IAKA 67) for *"" Ra for individuals living on property adjacent to the plant.
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Fig. 1. Former Middlesex Sampling Plant si+e overlaid with grid locating
sampling points.


