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ABSTRACT 

An aerial radiological survey was conducted during the period April 15-27, 1991, over an area surround
ing the former location of a Chemetron Corporation factory and an associated disposal site. The area 
surveyed is situated in Newburgh Heights, Ohio, 3 kilometers south of Cleveland, Ohio. The purpose of 
the survey was to measure and document the gamma ray environment of the former factory and dump 
site and surrounding area. 

Contour maps showing gamma radiation exposure rates at 1 meter above ground level were constructed 
from the aerial data and overlaid on an aerial photograph.of the area. The exposure rates measured 
within the survey region were generally uniform and typical of natural background: 3-7 microroentgens 
per hour (j.1R/h), excluding an estimated cosmic ray contribution of 3.6 j.1R/h. Enhanced exposure rates 
not attributable to natural background were measured over three areas within the survey region. Two 
areas, both within the boundary of a sewage processing plant, showed evidence of cobalt-60 (60CO) . A 
third area, measured over a chemical factory, showed evidence of thorium-232 (232Th). 

Radionuclide assays of soil samples and pressurized ionization chamber measurements were obtained 
at seven locations within the survey boundaries. These measurements are in agreement with the aerial 
data. 
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1.0 INTRODUCTION 

An aerial radiological survey was conducted 
during the period April 15-27, 1991, over an area 
surrounding the former location of a Chemetron 
Corporation manufacturing plant and an asso
ciated disposal site in Newburgh Heights, Ohio. 
The purpose of the aerial survey was to measure 
and document the gamma radiation environment 
of this area. 

The aerial survey of the Chemetron site was 
conducted at the request of the United States 
Nuclear Regulatory Commission and sponsored 
by the United States Department of Energy 
(DOE). The survey was performed by EG&G 
Energy Measurements, Inc. (EG&G/EM) of Las 
Vegas, Nevada. EG&G/EM operates the Remote 
Sensing Laboratory for the DOE Nevada Field 
Office (DOE/NV) . One of the Remote Sensing 
Laboratory's main functions is to manage an 
aerial surveillance system called the Aerial 
Measuring System (AMS) . Since 1958, the AMS 
has been used to document baseline radiological 
cond itions at nuclear energy-related sites of 
interest to the DOE. These sites include power 
plants, manufacturing and processing plants, 
and research laboratories utilizing nuclear 
materials. 

2.0 SITE DESCRIPTION 

The Chemetron survey area is a heavily indus
trialized region within Newburgh Heights, Ohio. 
Regions of interest within the survey boundaries 
are the former site of a Chemetron Corporation 
manufacturing plant and an associated disposal 
site . I n the 1950s and 1960s, the Chemetron 
Corporation used depleted uranium in the manu
facture of chemical catalysts at a factory located 
on Harvard Avenue (Figure 1) in Newburgh 
Heights. In 1975, the factory was sold to 
McGlean-Rohco, Inc., the current owner. Before 
the sale, the depleted uranium processing build
ing was disassembled and disposed of at a site 
located approximately one-half kilometer north 
on Bert Avenue. 1 

The survey area, shown in Figure 2, is a 41-
square-kilometer region containing the former 
plant and dump site. The terrain is hilly and 
ranges in elevation from 200 to 500 meters above 
sea level. One large river, the Cuyahoga, divides 
the survey area into an east and west watershed 
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area. A small stream runs through the Bert Ave
nue dump site and eventually empties into the 
Cuyahoga River. 

3.0 NATURAL BACKGROUND 

Natural background radiation originates from 
three primary sources: radioactive elements pre
sent in the soil, airborne radon, and cosmic rays 
entering the earth's atmosphere from space. 

Natural terrestrial radiation levels depend upon 
the type of soil and bedrock immediately below 
and surrounding the point of measurement. In 
urban areas, these levels also depend on the 
nature of roadway and construction materials. 
Terrestrial gamma radiation originates primarily 
from the radioactive decay of elements naturally 
found in the soil and bedrock, namely, radio
active potassium and isotopes produced in the 
uranium and thorium decay chains. In general, 
local concentrations of these isotopes produce 
radiation levels at the surface typically ranging 
from 1 to 15 IlR/h (9 to 130 mrem/yr).2 Areas 
with high uranium and/or thorium concentra
tions may exhibit slightly higher levels. 

One member of both the uranium and thorium 
radioactive decay chains is radon, a noble gas, 
which can both diffuse through the soil and 
travel through the air to other locations, There
fore, the level of airborne radiation due to radon 
and its daughter products at any specific loca
tion depends on a variety of factors, including 
the meteorological conditions, mineral content 
of the soil, and soil permeability. Typically, air
borne radiation from radon and its progeny con
tributes from 1 to 10 percent of the natural 
background radiation levels. 

Cosmic rays interact with elements of the earth's 
atmosphere and soil to produce an additional 
source of gamma radiation. Radiation levels due 
to cosmic rays vary with altitude from 3.3 IlR/h at 
sea level to 12 IlR/h at an elevation of 3,000 
meters.3 The cosmic ray contribution in the 
Chemetron survey area is estimated to be about 
3.6IlR/h. 

4.0 SURVEY EQUIPMENT AND 
METHODS 

The AMS used to perform the Chemetron survey 
was comprised of a radiation detector system 
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FIGURE 1. AREA MAP OF NEWBURGH HEIGHTS, OHIO, SHOWING BOTH THE FORMER LOCATION OF THE 
CHEMETRON PLANT AND THE PRESENT LOCATION OF THE BERT AVENUE DISPOSAL SITE 

and a data acquisition computer, mounted on 
board a high performance Messerschmitt
Bolkow-Blohm (MBB) BO-105 helicopter, and a 
mobile data analysis computer system. The 
mobile computer system allowed the spectral 
radiation data collected with the airborne 
system to be reduced and presented as isopleth 
contour maps of exposure rates and isotopic 
intensities. 

2 

4.1 Aerial Measuring System 

The MBB BO-105 helicopter, shown in Figure 3, 
was used as the aerial platform. The helicopter 
carried a crew of two and a lightweight version 
of the Radiation and Environmental Data Acqui
sition and Recorder system, Model IV (REDAR 
IV) . Two detector pods were mounted on the 
side landing skids of the helicopter. Each pod 



FIGURE 2. GENERAL VIEW OF THE CHEMETRON AREA SHOWING THE APPROXIMATE SURVEY BOUNDARY AND URS 
TRANSPONDER LOCATIONS 
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FIGURE 3. MBB BO-105 HELICOPTER WITH DETECTOR 
PODS 

contained four 2-in X 4-in X 16-in and one 2-in 
X 4-in X 4-in log-type thallium-activated sodium 
iodide, Nal (Ti), scintillation detectors. The 
smaller detecto rs extended the exposu re rate 
range of the detector system to 1 mR/h and 
were useful in examining areas exhibiting 
enhanced levels of radiation. 

The energy signals produced through the inter
action of gamma rays with the Nal (Ti) crystals 
were analyzed by successive approximation 
analog-to-digital convertors (ADCs) in the 
REDAR IV system. The REDAR IV is a multimicro
processor, portable data acquisition and real 
time analysis system. It has been designed to 
operate in the severe environments associated 
with platforms such as helicopters, fixed-wing 
aircraft, and various ground-based vehicles. The 
system displays to the operator all required 
radiation and helicopter positioning information 
in real time via video displays and multiple LED 
readouts. The gamma ray, helicopter position
ing, and weather data are all recorded at one
second intervals on magnetic cartridge tapes for 
postflight analysis on a ground-based minicom
puter system. 

The helicopter position was established by two 
systems: a Microwave Ranging System (MRS) 
and a radar altimeter. The MRS system contin
ually triangulated the position of the helicopter 
between an MRS master station mounted in the 
helicopter and two remote MRS transponders 
by measuring the roundtrip propagation time 
between the master and remote units. One tran
sponder was located on the Brentwood Hospital 
building in Warrensville Heights, Ohio. The 
second MRS transponder was located on a water 
tower near the United States Veterans Admini
stration Hospital in Brecksville, Ohio. These two 
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sites (Figure 2), along with the helicopter master 
unit, formed an approximate equilateral triangle 
from which positioning and steering of the air
craft were accomplished during the survey. The 
position accuracy of the MRS system was ±2 
meters. The radar altimeter similarly measured 
the time lag for the return of a pulsed signal and 
converted this delay to aircraft altitude. For alti 
tudes up to 610 meters, the accuracy of this 
system was ±0.6 meter or ±2%, whichever was 
greater. 

The position information from the MRS system 
and radar altimeter was simultaneously record
ed, along with the spectral information, at one
second intervals on magnetic tape. In subse
quent computer processing, these distances 
were converted to position coordinates for the 
steering indicator to guide the aircraft along the 
predetermined flight lines. 

In aerial radiological surveys, the helicopter line 
spacing, altitude, and speed are chosen to opti
mize the detector system's sensitivity to radio
nuclides and spatial resolution while maintaining 
a safe flight configuration. The large number of 
aviation hazards in the Chemetron survey area 
required that the majority of the region be 
surveyed at the relatively high altitude of 91 
meters (152-meter line spacing) . Therefore, in 
order to maximize the detector system's spatial 
resolution in the immediate vicinity of the 
Chemetron site, a smaller 3-square-kilometer 
survey centered over the factory site was flown 
at an altitude of 46 meters with a line spacing of 
76 meters. For both surveys, the helicopter 
ground speed was 36 meters/second. 

4.2 REDAC System 

The Radiation and Environmental Data Analyzer 
and Computer (REDAC) system, a minicomputer
based system housed in a mobile van (Figure 4), 
was used during the survey to evaluate the aerial 
data immediately following each survey flight. 
The REDAC system utilizes a Data General 32-
bit minicomputer system with over 1.1 gigabytes 
of disk memory for data storage, two 9-track 
magnetic tape drives for data transfer and archiv
ing, a cassette tape system for reading Radiation 
and Environmental Data Acquisition and 
Recorder (REDAR) tapes, and a 36-inch-wide 
carriage pen plotter for data contouring . Other 
peripheral devices include a laser printer and 



FIGURE 4. MOBILE COMPUTER PR OCESSING 
LABORATORY 

three graphics terminals with hardcopy units. 
This system has an extensive library of software 
routines available for complete data processing 
in the field. 

4.3 Aerial Data Analysis 

The aerial rad iation data consisted, in general, 
of contributions from naturally occurring radio
isotopes, airborne radon, cosmic rays, and 
aircraft-related rad ioact ivity. For this survey, the 
major emphasis was placed on mapping the 
gamma ray rad iation environment of the area 
surrounding the former si te of the Chemetron 
plant and the Bert Aven ue du mp site. Isopleth 
maps were produced by processing the data 
us ing two differen t methods: gross count (GC) 
an d ma n- ma de gr oss count (M MGC) 
extractions. 4 

4.4 Gross Count 

The gross count method is based on the integral 
counting rate in that portion of the gamma 
spectrum between 38 and 3,026 keV: 

3,026 keY 

GC ~ S(E) (counts/ sec) (1 ) 

E = 38 keY 

5 

where GC is the gross counting rate, E is the 
photon energy in keV, and S(E) is the energy 
spectrum containing the number of gamma rays 
collected at the given energy E per unit time. 
The gross counting rate, measured in counts 
per second at su rvey altitude, was converted to 
an exposure rate in microroentgens/hour (IlR/h) 
at a height of 1 meter above the ground by the 
application of a conversion factor determined 
from the documented test line in Calvert County, 
Maryland.5

,6 The conversion equation used is: 

ER(l meter) 
GC(A) - BA 

1,250 
(IlR/ h) 

(2) 

where ER(l meter) is the exposure rate (IlR/h) 
extrapolated to 1 meter above ground level, and 
GC(A) is the gross count rate in counts/second 
at altitude A (meters) . The background, BA , 

attributed to cosmic rays, airborne radon, and 
aircraft-related radioactivity is defined as: 

3,026 keY 

BA = ~ Swater(E) 

E = 38 keY 

(cou nts/sec) (3) 

It was determined by acqu iring data at the survey 
altitude over Lake Erie. The attenuation coeffi
cient a in the exponential term of Equation 2 
represents the density altitude-related attenua
tion of the terrestrial background . It was deter
mined empirically at the survey site by taking 
data at different altitudes ranging from 46 to 300 
meters over the survey area test line. The value 
measured was: 

a = 0.00573 m-I (4) 

At the constant survey altitudes, Equation 2 now 
becomes: 

ER( ""R/ h at 1 meter) = 

GC -B 
740 

GC - B 

960 

(91 meters) 

(46 meters) 

(5) 



These conversions assume a uniformly distri
buted source covering an area which is large 
when compared with the detector's field of view 
(an area with a diameter of approximately 200 
meters at the survey altitude of 91 meters, and 
an area with a diameter of 100 meters at the 
altitude of 46 meters) . Exposure rate values 
could be one to two orders of magnitude higher 
for a localized point source since the AMS 
averages all sources over a comparatively large 
area. The exposure rate includes all contribu
tions of naturally occurring gamma rays from 
radioactive potassium, uranium, thorium, and 
their decay products, as well as from man-made 
radionuclides. 

4.5 Man-Made Gross Count 

Anomalous or non-naturally occurring gamma 
ray sources can often be found from increases 
in the gross counting rates. However, subtle 
anomalies are often difficult to find using the 
gross counting rate in areas where its magnitude 
is variable due to geologic or ground cover 
changes. For example, the survey area's natural 
background was found to vary from 3 to 71lR/h 
(excluding cosmic contribut ions) by moving 
several meters from a recreational park to a 
developed industrial area. Differential energy 
methods can be used to increase the sensitivity 
of the AMS to gamma ray emitters. 

An MMGC algorithm has been designed to sense 
the presence of changes in spectral shapes using 
differential energy methods. This algorithm takes 
advantage of the fact that while background 
radiation levels often vary by a factor of two or 
more within a survey area, background spectral 
shapes remain essentially constant. More specifi
cally, the ratio of natural components in any two 
integral sections (windows) of the energy spec
trum will remain nearly constant in any given 
area: 

b 

!. S(E) 

E=a 
----- = Constant = K 

d 

!. S(E) 

E = c 

(6) 
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where S(E) is the energy spectrum, E is the 
photon energy in keV, and a-d are energy values 
where a <b~c<d. 

I n practice, a value of the constant K defined in 
Equation 6 can be obtained from the natural 
terrestrial background of the survey area: 

b 

!. SbackgrouniE) 

E = a K = -------- (7) 
d 

!. SbackgrouniE) 

E=c 

where SbackgrouniE) is an energy spectrum typical 
of the area's natural background . This allows a 
comparison of low energy to high energy win
dows to be made by: 

b d 

CRNET = !. S(E) - K !. S(E) (counts/sec) 

E=a E=c 

(8) 

where CRNET is the net count rate from anoma
lous gamma rays. In general, CRNET will vary 
about zero and become significantly positive in 
the presence of anomalous gamma rays with 
energies between a and b . The variance of CRNET 

can be computed from the results of Equation 8 
or from energy window count rates. 

For the Chemetron survey, the value of the con
stant K in Equation 7 was determined, and 
Equation 8 was applied to the data using the 
values: 

a = 38 keV 
b = c = 1,394 keV 

d = 3,026 keV 
(9) 

These values take advantage of the fact that the 
majority of the gamma rays emitted by long
lived, man-made radioisotopes are less than 
1,394 keV in energy. 

The MMGC algorithm is designed to respond to 
a wide range of nuclides and, therefore, it is 



quite general in nature. This renders its sensi
tivity to specific nuclides to be less than optimal. 
If detection of a specific nuclide is desired, 
more sensitive algorithms can be used. 

5.0 RESULTS 

5.1 Terrestrial Gamma Exposure Rates 

The terrestrial gamma exposure rates within the 
survey area, normalized to 1 meter above the 
ground, are shown in the form of a contour map 
in Figure 5. The highly variable airborne radon 
component and the cosmic contributions are 
not included. Aerial data collected at the 46-
meter altitude were not significantly different 
from the 91-meter data shown in Figure 5 and 
are, therefore, not presented. Over most of the 
survey area, the exposure rates shown represent 
normal fluctuations in the natural background 
due to varying concentrations of potassium-40 
(40K) and uranium and thorium daughter pro
ducts in building and roadway materials and the 
soil. The land areas in the survey region appear 
to have a uniform background activity between 
3 and 7 J-lR/h (excluding cosmic contribution). A 
gamma ray energy spectrum typical of the 
natural radiation background in the survey 
region is shown in Figure 6. 

An area of enhanced gross activity has been 
identified and labeled as Area 1 in Figure 5. The 
spectrum collected over this area (Figure 7) is 
typical of radioactive thorium daughter radio
nuclides. This site is within the boundaries of a 
chemical processing plant where bauxite ores 
used in manufacturing processes are stored.? 
Bauxite ores (i.e., boehmite, diaspore, and 
gibbsite) are typically rich in thorium-232 
(232Th) .8,9,10 

5.2 Man-Made Gamma Emitters 

The MMGC algorithm (Equation 8) was used to 
search the aerial data for man-made emitters. 
Two localized areas of enhanced man-made 
activity, corresponding to locations within a 
sewage treatment facility, have been identified 
and are labeled Areas 2 and 3 on the gamma 
exposure map. The gamma ray spectra collected 
from these areas (Figures 8 and 9) exhibit 
features characteristic of cobalt-60 (60CO). 
Investigations showed the 60CO to be contained 
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in incinerated waste stored at the sewage treat
ment facility.1 The aerial data collected at an 
altitude of 46 meters during the 3-square
kilometer survey showed no evidence of man
made emitters. 

5.3 Ground-Based Measurement Results 

Ground-based exposure rate measurements and 
soil samples taken at seven locations within the 
Chemetron survey boundaries served to support 
the integrity of the aerial measurements. Four of 
the" sites, numbered 1 through 4 in Figure 5, 
were chosen because of their close proximity to 
the locations of the former Chemetron plant and 
disposal site. Sites 5 through 7 were selected to 
serve as "standard" benchmark sites. At each 
location, a Reuter-Stokes Pressurized Ionization 
Chamber (PIC) placed at a height of 1 meter 
above ground was used to determine the expo
sure rate. Soil samples, taken to a depth of 15 
centimeters, were obtained at each of the seven 
sites. These samples were sealed and shipped 
to the EG&G/EM Santa Barbara laboratory, 
where the soil samples were dried and their 
gamma activities measured using a calibrated 
high purity germanium detector system. Expo
sures rates were computed from the primary 
isotopic concentrations in the soil. Detailed des
criptions of the system and the procedures used 
for soil sample data collection and analysis are 
outlined in a separate publication.11 

The calculated soil sample exposure rates are 
compared with the ground-based PIC results 
and aerial measurements in Table 1. All expo
sure rate measurements in the table include an 
estimated cosmic ray contribution of 3.6 J-lR/h. 
The PIC results also include a small (less than 
0.2 J-lR/h) airborne radon component. At all the 
sites, the inferred aerial data are in relatively 
good agreement with both the ion chamber and 
soil sample data. Small disagreements between 
the aerial and ground data can be attributed to 
differences in m6asurement methods. First, the 
aerial data are not taken at exactly the same 
place as the ground data. The displacement 
may be as much as one line spacing away from 
the actual ground site. This could result in a 
comparison between two geographically differ
ent areas. Also, ground cover may reduce the 
computed isotopic exposure for aerial data. 
Last, differences exist between the fields of view 
of the detector systems. Each aerial data point 
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Table 1. Results of Ground-Based Measurements 

Gamma Exposure Rate 

Soil 
Radionuclide Assay (Average Values) (/-1R/h at 1 meter)" 

Site Moisture 226Ra 232Th 137CS 40K Soil Ion Aerial 
Number (%) (pCi/g) (pCi/g) (pCi/g) (pCi/g) Analysisb Chamberc Datad 

Facility Boundary Sites 

1 20 ± 8 0.9 ± 0.1 0.49 ± .03 0.35 ± 0.02 5.9 ± 0.6 7.0 ± 0.5 6.1 ± 0.5 8.7 ± 0.3 

2 13 ± 2 0.9 ± 0.1 0.76 ± .09 0.10 ± 0.06 12 ±2 8.9 ± 0.9 8.9 ± 0.5 8.0 ± 0.1 

3 20 ± 2 0.9 ± 0.2 0.9 ± 0.2 0.02 ± 0.01 16 ±5 9.5 ± 1.7 9.8 ± 0.7 7.9 ± 0.1 

4 21 ± 5 1.4 ± 0.1 1.1 ± .03 0.67 ± 0.04 12 ±1 10.1 ± 0.8 9.5 ± 0.9 8.5 ± 0.1 

Benchmark Sites 

5 12 ± 1 0.85 ± .06 0.53 ± .02 0.07 ± 0.01 8.5 ± 0.8 7.7 ± 0.3 8.0 ± 1.5 8.4±0.1 

6 30 ± 4 1.3 ± 0.1 1.2 ± 0.1 0.40 ± 0.02 12 ±1 9.9 ± 0.9 9.5 ± 1.0 9.2 ± 0.1 

7 20 ± 2 1.09 ± .04 0.96± .02 0.13 ± 0.01 17 ±1 10.2 ± 0.3 9.2 ± 0.5 8.6 ± 0.1 

• Deviations listed for soil analysis, ion chamber, and aerial data relate primarily to the spread of multiple data points used to 
determ ine the quoted values and do not, in general, represent estimates of the absolute accuracy of the measurements. 

b Calculat ions include an estimated cosmic ray contribution of 3.6!lR/h and a moisture correction of the form 1/(1 + m). 

C Reuter-Stokes PI C Model No. RSS-112, Serial No. G003. 

d Aerial exposure rates were measured at an altitude of 91 meters and include an estimated cosmic ray contribution of 3.6 
!lR/h . The data measured at an alt itude of 46 meters are in agreement with the values presented above for Sites 1-4. 

covers an area several thousand times larger 
than data from a measurement made at 1 meter 
above ground, and several million times larger 
than data from a typical soil sample. An aerial 
data point may reflect detection of radiation (or 
the lack of radiation) from sources the ground
based measuring system cannot see. 

6.0 CONCLUSIONS 

An area centered on the former location of the 
Chemetron Corporation manufacturing plant 
and associated disposal site in Newburgh 
Heights, Ohio, was radiologically surveyed using 
the DOE's Aerial Measuring System. Two 
surveys were conducted over the area. The first 
survey encompassed 41 square kilometers and 
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was flown at an altitude of 91 meters. A second 
survey to acquire more sensitive measurements 
was performed over a smaller, 3-square
kilometer area at an altitude of 46 meters. 

The only significant levels observed, which were 
above natural background, were at three sites 
not associated with the Chemetron plant. Two 
sites, ~oth affiliated with a sewage treatment 
facility, showed spectral characteristics of 60CO. 
The third region of interest, located within the 
boundaries of a chemical production facility, 
showed a gamma ray spectrum characteristic of 
232Th daughters. The average exposu re rates 
extrapolated to reflect exposures at 1 meter 
above ground level were found to vary from 3 to 
7 /-LR/h (excluding cosmic contribution) within 
the survey area. 



Survey Site: 

Survey Location : 

Survey Area: 

Survey Date: 

Survey Altitude: 

Line Spacing: 

Line Direction: 

Number of Lines: 

APPENDIX A 

SURVEY PARAMETERS 

Newburgh Heights, Ohio 

Latitude: 41 :26' 45" 
Longitude: 81 :40'00" 

First Survey 

41 km2 (16 mi2) 

April 15-27, 1991 

91 m (300 tt) 

152 m (500 tt) 

North-South 

94 

Second Survey 

3 km2 (1 mi2) 

April 15-27, 1991 

46 m (150 tt) 

76 m (250 tt) 

North-South 

24 

Detector Array: Eight 2-in X 4-in X 16-in Nal (Ti) detectors 
Two 2-in X 4-in X 4-in Nal(Ti) detectors 

Acquisition System: REDAR IV 

Aircraft: MBB BO-105 Helicopter, N40EG 

Survey Crew: R. Vojtech (Project Scientist), J. Butler, 
M. Lukens, E. McGlothen, E. Smith, 
R. Swindell, C. Ward, M. Witt 

Data Processing: 

Man-Made Energy Window: 38 - 1,394 keV 

Gross Count Energy Window: 38 - 3,026 keV 

Conversion Factors: 740 cps/(j.1R/h) 91 meters 
960 cps/(j.1R/h) 46 meters 

Cosmic Ray Contribution: 3.6 j.1R/h 
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APPENDIX B 

GROUND SURVEY SITE LOCATIONS 

Site Time of Date of 
Number Site Location Measurement Measurement 

1 West side of baseball field at end of E. 26th 1507 hrs 4/23/91 
Street. West boundary of disposal site. 

2 Vacant lot between Holcombs Educational 1815 hrs 4/23/91 
Materials building and C&D Trucking and 
Equipment at 3221 Harvard Boulevard 

3 Grassy, wooded field on hilltop. Approximately 1200 hrs 4/24/91 
0.2 kilometers north of site, above entrance to 
Inland Recycling, Inc. 

4 Grassy, vacant lot where E. 29th Street turns 1310 hrs 4/24/91 
west toward E. 27th Street. Approximately 0.4 
kilometers south of site. 

5 Vacant field on east side of railroad tracks 1600 hrs 4/24/91 
behind empty red brick factory building. 

6 Vacant field between southern end of E. 81 st 1745 hrs 4/24/91 
Street and E. 80th Street, west of Broadway and 
northwest of Conrail tracks. 

7 Hillside next to tracks on road at eastern edge 1340 hrs 4/25/91 
of Rosby Nursery property. 
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