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ABSTRACT

An aerial radiological survey was conducted during the period July & to 22, 1989, over an B3-square-
kilometer (32-square-mile) area surrounding the Saxton Nuclear Experimental Corporation (SNEC)
tacility which 18 owned by General Public Utilities and located near Saxton. Pennsylvania ™ ™e survey
was conducted at a nominal altitude of 61 meters (200 feet) with line spacings of 91 meters (300 teet) A
contour map of the terrestrial gamma exposure rate extrapolated to 1 meter above ground level 1AGL)
was prepared and overiaid on an aerial photograph and a set of United States Geological Survey
(USGS) topographic maps of the area. The terrestrial exposure rates varied fiom about 9 to 11
microroentgens per hour (uR/h) over most of the survey area. The levels over the SNEC facility did not
differ from the exposure rates seen over the entire survey area Cesium-137 (Cs-137) levels typical of
worldwide failout deposition were detected throughout the surveyed area No other trends of Cs-137
were observed.

Soll sampies and pressurized 1on chamber measurements were obtained al six locations with.n the
survey boundaries to support the aenal data.
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40 SURVEY PLAN

5.1 REDAR IV System

5.0 SURVEY EQUIPMENT

FIGU'AE 2. MBB BO-105 HELICOPTER WITH DETECTOR
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which is the average ratio of counts in the low
energy window to counts in the high energ;
window for areas of normal background The
resultant MMGC is approximately equal 1o zero
for areas containing normal background radia
tion and significantly different from zero in those
areas which have contributors in addition to
background radiation. The MMGC analysis did
not show any statistically signific” ‘t anomalies

7.3 Cesium-137 Gross Count Extraction
Procedures

The Cs-137 extraction procedure is very similar
to the man-made gross count aigorithm. Two
windows are used for the Cs-137 extraction pro-
cedure. The low energy window s set to encom-
pass the Cs-137 photopeak, which occurs at 662
MeV. This windov' encompasses an energy range
of 590 keV .0 722 keV The high energy window
is used 1o infer the contributions of other
sources (0 the counts in the Cs-137 window
The ranges used were 722 keV to 794 keV
Mathematically this cun be expressed as

T2 keV 784 kev
Cs-137 = chmst_ r K<2c0unts,
E = 580 keV E = 722 kev

Where K. is analogous to K. in the previous
equation.

8.0 GROUND-BASED MEASUREMENT
PROCEDURES

Exposure rates were measured and soil samples
obtained at five locations during the SNEC sur-
vey to support the integrity of the aerial results.
The locations of the ground-based measure-
ments (see Figure 1) were chosen on the basis of
assumed normal background radiation levels and
were away from any obvious anomalies. A Reuter-
Stokes pressurized ionization chamber was used
for each exposure measurement. Measurements
were made at a height of 1 meter above ground
ievel (AGL). Soil samples, to a depth of 150 cm,
wrre aiso obtained at the center and at four
points of the compass on the circumference of a
200-meter (660-foct) diameter cirgular area The

soil samples were dried and their gamma activi-
ties measured using a germanium-based detec-
tor system located at EGAG/EM's Santa Barbara
laboratory. Detailed descriptions of the systems
and procedures used for s0il sample data coliec-
tion and analysis are outlined in separate
publications

8.0 DISCUSSION OF RESULTS

9.1 Terrestrial Gamma Exposure Rate
Contour Map

The principal result obtained from the gamma
survey of the SNEC facility is the terrestrial
gamma exposure rate contour map (Figure 7) of
the 83-square-kilometer (32-square-mile) area
surrounding the plant. The map represents the
measured lerrestnal gamma exposure rate plus
an estimated cosmic component (3.8 uR/h) at 1
meter above the earth's surface The highlv vari-
able airborne radon daughter component is not
included.

The exposure rates at ' meter AGL, shown on
the map in Figure 7, range from less than 7 uR/h
over the Rayestown reservoir to 11 to 15 uR/h
over other portions of the survey area No areas
of exposure rates greater than 15 uR/h were
observed

Aeria!l systems integrate radinnien levels over an
area whose diameter may be several times the
height of the platform above ground, This 15 a
function cf gamma ray energy, their birth within
the soil matrix, and the response characteristics
of the detector package For attivity fairly uni-
formly distributed over large areas (typical of
natural background radiation), the agreement
between ground-based readings and those infer-
red from aerial data is generally quite good
However, for nonuniform areas, the averaging
inherent in aerial measurements will underesti-
mate activity directly over anomalies and will
overestimate activity immediately surrounding
these anomalies. For such nonditions, ground
and aerial measurements will not agree. While
the aerial data serve to locate such anomelies,
ground measurements are required to better
define the activity and spatial extent of the
anomalies.

Figure 8 is a typical background spectrum for
the area surrounding the SNEC facility
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