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INTRODUCTION

This report has been prepared to present the current status of the radio-
active contaminacion at two drilling sites near Jollytown in Gilmore
Township, Greene County, PA. Figures 1A & B show the locations of the
drilling sites in the southwestern corner of Pennsylvania, about 15

miles south of Waynesburg, PA. Radioactive contamination of these
drilling sites occurred accidentally on or about August 27, 1982 when
coal exploration workers from Consolidation Coal Company (Consol) were
attempting to retrieve two sealed sources of Americium=241 that had

been used to log a 3-inch diameter hole that had been drilled 950

feet into the ground, at the location designated as "Site 1." Please

see Figure 2,

Officials of the U.S. Nuclear Regulatory Commission (US-NRC) and the
Pennsylvania Bureau of Radiological Health (PA-BRH) were immediately
notified of unusually high radiation levels at Drilling Site 1 by Consol
personnel on August 27, 1982 in accordance with applicable federal and
state regulations. The company is licensed to use the Am-241 sources

by the US=NRC under NRC license #37-16998-01. Inspectors from both
agencies (US-NRC and PA-BRH) came as quickly as possible and have made
several radiological surveys of the site where the incident occurred

(Site 1) and of a second drilling location identified as Site 2 (Fig. 2B).
Mr. James A. Yusko, a certified health physicist (CHP) from the Pennsylvania
Bureau of Radiological Health (PA-BRH), arrived at the site on Wednesday,

September 1 and performed initial radiation surveys and on Thursday, he



was joined by Mr. James Nicolosi, a health physicist and compliance
tnspector from Region I of the US-NRC. Both Mr. Nicolosi and Mr. Yusko
have reviewed and witnessed the practicee and procedures uged to per-
form the radiological surveys described in this report. Figures 3 and
4 are photographs showing these officials collecting water and silt

samples at Site 1 on September 7, 1982,

Apvlied Health Physics, Inc., (AHP) was requested to provide radio-
logical assistance on Friday, September 3, 1982, by Mr. Donald M. Self,
Manag.r of Consol's Eastern Exploration Group. Consol dispatched one
of their corporation's aircraft to pick up Robert G. Gallaghar, one of
AlP's certified health physicists, at Utica, NY and fly him and his in-
strumentation to Pittsburgh on Friday afternoon. Mr. Gallaghar began
AHP's initial phases of the radiation accident evaluation and control
program that evening and has been directing health physics and de-

contamination since then.

Our primary objective during this initial phase was to identify, locate
and survey all individuals, vehicles, homes, motels, tools and equipment
that might have been involved in or around the logging operation on or
after August 27, 1982, Consol's top management spared no time nor cost
in facilitating our surveys and in instituting effective radiological
control measures including prompt medical evaluations (whole body count-
ing, bioassay, ete.) and isolation of all known sources of radioactive
contamination. A detailed chronological report of the initial health
phiysics surveys of personnel and the off-site residences, contractor

shops, vehicles, tools, etc. will be summarized in a subsequent report.



All contaminated vehicles, tools, equipment and personal items that

were found during our initial off-site surveys were packaged, sealed

and labeled in accordance with federal regulations (Ref. 1) and placed

within the restricted zones on Sites 1 and 2. The locations of these
restricted zones on Site 1 are shown in Figures 5 & 6 while the re-
stricted and placarded "Radiation Area" on Site 2 is shown in Figure 7.
These restricted zones were initially established on Labor Day by

B. J. Williams and Mark Farnsworth who were called in from Conczo's
radiochemical operations at Ponca City, Oklahoma to assist in the con-
tamination control operations. They were assisted in the construction

of the barricades by Consol's radiological safety officer (RSO),

Mr. Dennis Deusenberry. S&Fe 1 and 2 were placed under 24-hour

surveillance on September 2 and 4 respectively by Consol, who

emploved a private security service to prevent unauthorized entrance

into these areas.

A heavy downpour of rain struck both sites a few days after the Am-241
source rupture was discovered. In anticipation of the potential for
additional dissemination of the contamination, we covered the contamin-
ated ground surface, with large sheets of plastic. To prevent further
run off from highly contaminated regions of the small brook that adjoins
the drill rig at Site 1, Consol constructed a dam above the drill rig
and installed a large diesel pump to divert the water that collects at
Dam #1 and discharges it at the point below Dam #4, Unfortunately, we
have not been able to prevent some seepage of Am-241 through Dams #2

and #3, even though the main fiow of the brook has been diverted. Small
pockets of Am=241 are continuing to reappear as contaminated water seeps

from Dams #2 and #3.
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SITE DESCRIPTION Site 1
Site 1 is subdivided into two zones, Zonc A and B. .
Zone A:

This zone covers an area of about 40 square yards. See Figure 5.
Vehicles and equipment located here include:

a) Red Ford PickUp Truck (Ohio license #5B2264)

b) Consolidation Coal Co. Instrument Ford Van (PA license #CR 235862)

¢) contaminated personnel clothing and shoes

d) miscellaneous tools and equipment
The instrument van provides storage for three sealed sources; one 3.4 mCi
Radium=226 and two 250 mCi Americium-24) sources. External exposure due
to these sources is about 0.2 mr/hr on contact with the van's gas tank
cover.
In addition to the above-mentioncd contaminated equipment, several isolated
patches of s0il were also found to be contaminated and were covered with
plastic sheets. Core samples were taken of some of these contaminated
patches. Wood stakes were driven into the sample core holes to facilitate
relocation and evaluation of decentamination techniques to be used.
Zone_B:
Mis is the primary site of the Americium=-241 contamination. Figure b
provides a sketch of the area, and its contents. The contaminated
equipment at this site include:

a) A Crane Carrier Co. rotary drill {KY U 65900)

b) Ford rod truck (PA license #CN-29463)

¢) Bulldozer (Caterpillar Tractor)
In addition, more than 600 feet of brook bea is contaminated to varying

degrecs dependent on proximity to the rotary drill poesition.
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The last 75 feetof this 600 ft stretch was discovered on September 14, 1982
as AHP personnel were conducting the most comprehensive contamination
survey of the area.

The entire 600 ft length of the brook bank (facing the air rotary drill)

is also contaminated. The swmall ponds (identified as W1 and W2) are

also contaminated, with Wl having the higher degree of radioactive coantent.
Several large expanses and discrete patches of soil are contaminated as
well.,

Zone A Lo Zone B:

This area is shown in Figure 5 and consists of isolated patches of
contaminated soil.

Site 2
Figure 7 shows Site 2 and its contents, The Ford 700 mobile drill
(WV License #B-83642), the Chevy hlazer (PA License #AWP-217), the Ford
/50 water tank truck (WV License #B33650), and the Ford F-250 flat bed
truck (WV License #NL-6881) are located here, There are several drill
pipes lying on both sides of the drill and on the grout tank as well.
Several tools (wrenches, screwdrivers, ete) found on this location are
contaminated,
In addition to contaminated patches of sc 1, there is a 513 ft deep

drill hole here.
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SURVEY TECHNIQUES AND INSTRUMENTATION

Americium=241 emits alpha particles; 857 have ar energy of 5:49 Mev,
the balance have a slightly lower energy of 5.44 Mev. Its daughter,
neptunium=237, is also an alpha emitter and generates 0.060 Mev x-rays
which facilitate our detection of americium contamination. However, as
Appendix 4 shows the principal decay scheme of the Americium series
is predominately a series of alpha emitters. While the existence of
some x-ray (36%) may help us locate contamination, we must also use
alpha measurement tecliniques wherever possible to evaluate fixed and
removable contamination of surfaces and Am-241 concentrations in soil
and water.

Criteria and Standards used throughout our surveys are based upon those

described in a draft(2) entitled, "Control of Radioactive Surface Con-
tamination on Materials, Equipment and Facilities to be Released for
Uncontrolled Use." This document was prepared and released by the

American National Standarde Institute, Inc., (ANSI-N13.12)

SURVEY TECHNIQUES

All equipment and tools were surveyed individually for alpha and x-radi-
ation. Then self-adhesive, serially numbered smears were taken by a
health physicist or technician. In the soil contamination survey, the
partially shielded FIDLER was primarily used for locating contaminated
patches of soil. Each area was apportioned into strips of one meter

width and the surveyor went through each strip up to a reasonable dis-

tance from the active areas. The surveyor's helper staked each identified



contamination sample location. A second crew followed up with other
instruments, to determine the expanse of contamination and cover the
patches with plastic sheets, 1f possible. The second survey with a
FIDLER ensured that the covered areas actually included all 6f the con-
taminated patch of soil. Finally, a Scintillometer with a shielded
probe was used to locate the epicenter of the exposure. Then exposure
readings were taken in counts per minute. A Health Physics Instrument,
Model 1010 was also used to obtain measurements in mrad/hr. Soil
samples were taken with a 6-inch soil plugger. Each soil sample was
divided into two parts; the first 3-inch layer and the remaining portion
of the core. Every attempt was made to get the soil sample from the
epicenter of the exposure. Sample locations were decided by a health
physicist.

The two primary standing pools of water (Wl & W2), were covered with
large plastic sheets to avoid any increase in volume from rain.

Samples were taken from every standing pool of water. Where

possible, silt was also collected for analysis.

SAMPLE ANALYSIS

Smear samples were counted in a Nuclear Measurements Corporation pro-
portional counter. The counter has alpha and beta/gamma efficiencies
of not less than 50% and 457% respectively on any given day. Each smear
was counted for at least two minutes.

The water and soil samples were counted in the Nuclear Data MCA. This
MCA was callibrated with a 1.13 uCi, Am=241 standard source that was ob-
tained from the US-NRC (Region 1), and it has a better than 30 pCi/gm

minimum detectable activity capability.



Five cubic centimeter water samples were put in planchets and evaporated
to dryness. In one case, where the liquid was too thick to pass through

a pipet, a 10 cc cample was measured out by other means and then evap-

orated to dryness. Two grams were taken from every soil s;mple using

an OHAUS Dial-0O-Gram balance.

The evaporated water samples and the soil samples were then counted in
the MCA which had been calibrated for the 60 kev Spectrum of Am-241.
Counting time ranged from 5 to 33.3 minutes, depending on the projected

radivcactive content in the sauple.

CONTAMINATION SURVEY INSTRUMENTATION

For locating contaminated surfaces, the following instruments were used:
1) Eberline PRM-5 with a FIDLER Detector (5" x 1/16" Nal crystal).
2) Ludlum ratemeter, Model 2200

3) Ludlum ratemeter, Model 2, to which « scintillometer had been
attached.

4) Victoreen Model 493 with a G-M probe

5) Victoreen 491 with an end-window G-M probe

6) Three Eberline alpha gas proportional counters (Model PAC-3G)
7) Eberline E-520 converted gamma scintillometer

8) HP Instrurents tissue equivalent Ion Chamber (Model 1010)

9) Victoreen 440 Ton Chamber

A Nuclear Measurements Corporation proportional counter (Model PC-55)

was used to count the smear samples. A low background Nuclear Data, Inc.,
(ND 100) m.lti-channel gamma analyzer was used to analyze the soil and
water samples. Except for the FIDLER, all the above-mentioned instrumen=
tation were calibrated at the AHP facilities in Bethel Park, PA. The

FIDLER ws calibrated at the Lawrence Livermore Laboratory.




SURVEY RESULTS

The survey results of the direct exposure measurements, smear swipes,
sull and water samples are provided in the attached tables. . Where
possible or necessary, figures or pictures have been included.

Site 1
The results of the water and soil samples are provided in Tables 1 and 2.
Figures 8 and 9 show the locations where the samples were obtained. The
smear survey results are provided in Appendix 1 and 2.
Zone A:
Appendix 1 shows the results of the smear survey on equipment in Zone é?
Zong B:
The results of smear surveys are given in .appendix 2. Figure 9 shows
the direct exposure profile of the area.

Trail leading from Zone A to Zone 8:

Contamination survey was conducted on this trail., Water samples were
taken and so were direct exposure measurements, The results are included
in Table 10 and Figure 8.

Appendix 3 provides the results of the smear surveys on equipment. The
exposure profile is shown in Figure 10. Soil and water sample locations
are included in the figure. Tables 1C and 2C provide “he results of
their analysis.

The Drill lole:

The drill hole on this site was surveyed for radivactive contamination
on September 17, 1982, This was doae by int:oducing a Gearhart Owens
"high resolution" gamma probe into the 513-foot deep, 3-inch diameter
hole. Exposure realings were electronically plotted. The readings were

obtained along every inch of the hole; as the probe was going in and as 1t was
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being retrieved.

An NRC-supplied 1.13 uCi Am-241 was used to evaluate the efficiency of
the detector. The efficiency was found to be less than 1% This
efficiency would tend to negate whatever results were obtained from

the hole. However, other more dependable parameters were used to confirm

or substantiate the conclusion of the survey.
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DISCUSSION OF SURVEY RESULTS

Site 1 (Zone A)

Soil Contaminaticn:

Table lAindicates that the soil samples analyzed are contaminated to
varying degrees from not detectable up to 113.2 pCi/gm. The migration
of the “mericium into the grourd may actually have exceeded 3 inches,
at least in those instances where initial contamination was heavy.

However, our core sampling was to a depth of & inches.

Water Samples:

The water samples were coilected from the two pools of water lying be-
tween Zone A ana B, Analysis (Table 24 indicates residual activity in
the pcol, along the right of the way leading to Zone B. Although the
concentration is well below general release limit of 30 pCi/gm, a second
sample has been taken to confirm this finding.

Smear Swipes:

ihe Ohio licensed red truck (5B2264) and the Consol Van (PA license
CR35862) were originally contaminated as seen in Appendix 1.  These have
been decontaminated but nct released to general use vet.

The highest exposure here is 0.2 mrad/hr on contact and it is due to the
sealud-sourccs stored in the Consol van. The measurement wae taken at
the gas tank cover. The heap of contaminated clothing and shoes gave a
reading close to 0.1 mrad/hr. Please see Figure 8 for exposure profile.
The measurements were taken with a Health Physics Instrument, Model 1010

ion chambor which is tissue equivalent; thus, results can be expressed

as mRads/hr.
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Site 1 (Zone B)

Soil Contamination:

As Table 1B indicates, the area around the rotary drill, the area

from there into the brook bed, and the area down to Dam #2, have

the highest radioactive contamination. Sample #4 indicates a soil con-
tamination of approximately 1.39 x 10“ pCi per gram in the top 3-inch
layer of soil. Furthermore, it indicates that the Americium has not
seeped into the soil in any significant concentrations beyond the 3-inch
depth at this site. However, it is not quite the same in the brook bed.
Some samples indicate considerable migration inward, even to the extent
of leaching through the first 4 inches of soil. Others show a slower
migration rate. Samples #1 and #4 present rather unexpected results.
Fresh samples have been taken from these locations to either reaffirm

or negate the analytical findings. We suspected that some of the higher
concentrate might be due to soil plugger contamination since samples
were not sequentially obtained. This suspicion was confirmed when dupli-
cate samples were taken and analyzed on September 29, 1982, Appropriate
measures have been taken to prevent cross contamination of soil samples.

Water Samples:

The results of the analyzed water samples indicate a minute contamination
in ponds Wl and W2, As time has passed, the concentration reduced due

to selimentation of the insoluble Americium oxide to the bottom of the
containment ditches.

The sediment or sludge is highly contaminated but it is not known yet
what thickness of the sludge would be contaminated or how far into

the ground the isotope mey have migrated. We are making plans to
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resolve this question and obtain the necessary samples.

As of September 28, 1982, the water situation has changed drastically.
After the flow of the stream was diverted, the brook bed was initialiy
dry or at the worst, wet. The rains of September 25, 1982 ;;ekend,
filled up the brook. Even the dams, particularly Dam #2, are not holding
their ground against the water surge. Currently W2 is almost filled

to the brink, and pockets of water have accumulaced along the entire
length between Dam #1 and #4.

In view of this, the water sample results from W2 may be considered in-
valid, Data from Wl remains as it is because there was little or no
change in the volume of water in the ditch. 1In any case, the entire
water sampling will need to be repeated for this zone.

Smear Swipes:

Appendix 2 provides the rezults of the smear swipes taken on the

the rotary drill and the rod truck. The tulldozer was discretely con-
taminated but has been cleaned. It is awaiting the final survey by a
health physicist before release to general use.

Smears taken on the accessible surfaces of the air rotary drill and
the rod truck indicate that they are not heavily contaminated. This
condition may change when access to their under carriage is possible
or in the case of the rotary drill, when it is put to use in cleaning
the bore hole itself. No measurements have been obtained from the hole
itself due to its present inaccessibility. Some of the pipes on the
rod tru.ck are contaminated as Appendix 2 indicates.

Direct Radiation Exposure:

As a result of the rains of September 25 weekend, previous direct exposure
measurements which were as high as 15 mR/hr, particularly in the brook

bed, are invalid. The runoff into the brook bed and along the bed itself,
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has reduced the direct radiation exposure profile.
Exposure measurements considered here were obtained on September 28
with the HP Model 1010 at areas where the FIDLER and/or scintillometers
gave the highest readings. As Figure indicates, the highest exposure
(0.5 mRad/hr.) was obtained close to the W2 ditch. This ditch, as ex-
pilained earlier, is close to being filled to the brink as a result of
the runoff. The runoff between Dams #1 and #2, along with the eroded
soll, is ending up in this ditch along with their additional radio-
activ- contents. The exposure, at about 25 feet from W2, is 0.2 mRad/nhr.
at one meter and 0.5 mRad/hr. at about 3 cm above the ground. The rest
of the exposure profile is shown in Figure 9,
It should be pointed out that these exposure levels may change as the
water corries the Am=241 inte the ground or sieves, causes it to
leach through Dam #2, Therefore, these measurements will necessarily

be repeated periodically.
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Site 2

S0il Contamination:

The soil sample collection and analysis are being repeated. Samples
collected earlier were not divided into the top 3-inch layer and the

last 3-inch portion. Consequently, analysis was performed on the whole
9-inch plug and the extent of migration into the ground could not be
obtained. However, samples already analyzed (Table 1C) show contamination
in the soil, particularly at the location where the drill platform was
pos.tioned which ranged f 1 not detectable to 1.08 x 103 pCi/g.

Water Samples:

As Table 2C indicates, the water in the horse trough shows insignificant
concentration of Am-241. This result does not preclude the s~diment in

the trough from being contaminated. The sediment will remain inaccec~dble
until the water is siphoned off which will be done at a later date as pauit
of our decontanination operations at Site 1.

A water sample was taken from the pond across the road. Analysis indicated
1.5 pCi/ml of ’m-241. Additional samples from this pond and other vonds

in the area -vere taken on 10/17/82., We can comment on the initial analysis

after the new samples have been processed and analyzed.

Smear Swipes:

Appendix 3 provides the results of the swipe surveys taken on the equipment
located ot Site 2 on September 14, 1982.

The mobile drill.is fairly contaminated. The removable contamination

is not high but it appears to involve a major portion of easily accessible
surfaces and it is mostly in the grease used to lubricate the drill rods
and pipes.

Every tool (wrenches, screwdrivers, etc.) used on site is cont aminated

to a certain extent. The same is applicable to all pipes lying on

both sides of the rig; however, these pipes are mainly contaminated

at the treaded ends. The curface of the horse trough is contaminated



probably to the highest degree relative to any other equipment on site.

The Chevy blazer and the Ford pipe truck are contaminated. The results
do not show any contamination on the flat bed "Grout truck" (WV license
#NL-688). The threaded ends of the drill pipes and the planks on the
water truck are slightly conraminated.

Direct Exposure:

fhe highest exposure occurs at the position of the drill platform.
This exposure, 0.2 mrad/hr, is from both the raised platform and the
contaminated soil below it. Other measurements made are as shown in
Figure 10.

The Drill Hole (BL-82-7):

The pipes had been retrieved from the drill hole and on September 17,
a coutamination survey of the hele was carried out.
This was done by introducing a Gearhart Owens "high resolution"” gamma
probe into the 513-foot deep within the 3-inch diameter hole. Exposure
measu}cmenls in gamma counts per second were plotted on a strip chart
recorder. These measurements were obtained along ever inch of the depth,
as the probe was e¢oing in and coming out.
Following this, an NRC-supplied 1.13 uCi Am-241 was used to evaluate the
efficiency of the detecter. The efficiency was found to be less than
1%, This capability would seem to nepate whatever results had been
obtained in the hole, however, other nore dependable parameters were
used to.confirm or substantiate the findings of the survey.
The exposure profile as plotted, Figure 11, indicates no contaminat ion
alonp the walls of the hole. This is substantiated by the following;

a) The second plot in Figure 11 is that of another drill hole

about 5000 ft. away which was never involved in the Am=241

incident A vomparison of this plot with that of drill hole
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#BL-82~7 indicates that the other drill hole (BL-82-5)
has even higher radiation exposure eminating from the rock
beds than the drill hole involved in the Am-~:<1 incident.

b) Practically all of the tape used in wrapping the probe cable
was not contaminated. This tape was manually removed and
personnel hands were continuocusly monitored with a scintillometer
for contamination, but none was ever found.

¢) The core samples had been surveyed wich the FIDLER but a
significant reading above background was not found.

However, the portion of the tape which covered the head of the probe,
i.e. the part of the wrapping that really touched the bottom of the
hole and dragged some soil with it, showed some Am-241 contamination
on the scintillometer. This portion was taken to the laboratory

and analyzed with a multi-channel analyzer. The result, as shown in
Table 1€, indicates the floor of the hole to be contaminated. The

activity on the tape and soil obtained on September 17, 1982 was

177 pCi.
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CONCLUSION AND RECOMMENDATICN

It is obvious that the area of primary concern is Zone B of Site 1.
More than 90%Z of the released Americium is in the ditches and along
Ehe brook bed. With deteriorating weather conditions, immediate
effort should be made to stabilize or adequately contain and prevent
any further migration of the Am-24]1 into the ground or along less
contaminated areas.

For this reason, it is recommended that the entire brook bed which is
contaminated be drained immediately and its water filtered and transferred
to another ditch. The water will be used later as drilling fluid
when work on decontaminating the drill hole at this site (Site 1)
begins.

The segment of plastic tape that was used to cover the bottom of the
probe is the only portion with soil and contamination on it. This
means that the debris at the bottom of the hole could not be more
than 4 inclies thick. It is impossible to estimate the amount of
radivactivity at the bottom, but if that which came out with the

tape is any iadication, the radioactive content could not be sizable.
This 4 inches of debris is located in an impermeable shaly claystone
and therefore, cannot migrate from its position. Its position is

75 feet below the potentially mineable Waynesburg coal bed and over
100 feet above the Sewickley coal. It is 85 feet below the last

potent ial source of potable ground water, the Waynesburg Sandstoue.
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TABLES

Results of Soil Samples
Results of Soil Samples
Results of Soil Samples
Water Samples from Zone
Water Samples from Zone

Water Samples from Site

from Zone A of Site 1
from Zone B of Site 1
from Site 2

A (Site 1)

B (Site 1)

2
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TABLE la

Results of Soil Samples from Zone A of Site 1

-
Sample Number Am-241 concentrations (pCi/gm)
1A 17.8
1B 0
- 2A 13.95
2B 0
3A 113.2
38 42.7
Soil Bkg 1 4.6
Soil Bkg 3 3.9

Counting Instrument efficiency = 118 cpm
nCi



TABLE 1b
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Results of Soil Samples from Zone B of Site 1

Sample Number

1A
1B
2A
2B
3A
38
©4A
4B
S5A
5B
6A
6B
7A
‘g
0.5
8B
9A
9B
10A
10B
11A
118
22A
22B
24A
24B
27A
27p
29A
29B
32A
328
33A
338
34A
348
35A
358
37A
3/8
41A
418
Soil or
Soil iy
Soil on
Soil an b
Repeat sample..

iozer
zer
ror(right)
ser(left)
A
1B
[0 1 1\
418

Am-241 concentration (pCi/gm)

41.5
13.7
17.5
25.7
29.4
31.6
13900
22.7
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TABLE 1c

Results of Soil Samplzs from Site 2

Sample Number Am-241 concentration (pcgiggl
1 38.1
4 0.0
6 17.5

Spot near core hold 43.3

Spot under drill platform 1080

Bkg (1) 0.0

Instrument efficiency = 118 cpm
nCi
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TABLE 2a

Water Samples from Zone A (Site 1)

Sample Identification Am-241 concentration (pCi/ml)
Pond water {(between Zone A&B to left

of way) 0.60
Pond sediment " L it " 5.3

‘»nd water (between Zone A&B to right
of way) 14.4

TABLE 2b

Water Samples from Zone B (Site 1)

WI (9/14/82 water sample) 13.6

WI (9/14/82 sediment sample) 4625

Wl (9/17/82 water sample) 9.4

WII(9/17/82 water sample) 18.6
TABLE 2c

Water Samples from Site 2

Water in horse trough 7.6
MSC: Pond across from Site 2 1.4
Pittsburgh tap water 0.0

*Tape used in Site 2 core survey 177 pCi

*mass of tape or soil on it was not assessed.
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FIGURES
Regional map of southwestern Pennsylvania.

Local topographic map showing locations of Conscl drilling
sites #1 and #2.

Composite aerial photographs of Site 1 taken 9/4/82.

Composite aerial photographs of Site 2 taken 9/8/82.

Fi..tographs of state and US-NRC regulatory compliance inspectors

obtaining samples from the Am-241 contaminated pond above
Dam #2 on 9/7/82 at Site 1.

Sketch of Site 1 showing Zone A.
Sketch of Site 1 showing Zone B.
Sketch of Site 2 showing the restricted area.

X-radiation profile, soil and water sample locations from
Zone A (Site 1).

X~-radiation profile, soil and water sample locations from
Zone B (Site 1).

X-radiation profile, soil and water sample locations from
Site 2.

Camma exposure profiles of Drill hole BL-82-7 and BL-82-5
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FIGURE 2B Photographs taken
198
194




FIGURE 3

Photograpin of state and US5-NRC
inspectors collecting water and

silt samples of the contaminated
pond above Dam #2 at Consol drill
Site #1 on Septembe r H, 1582.

Mr. James Yusko, CHP, from PA,
Burcau of Radiological Health is

in the foreground. Mr. James
Nicolosi, Region 1, US5-NRC is tuking

field notes.

mples at the same time and location as shown in

Figure 5
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Appendix 1:
Appendix 2:
Appendix 3:

Appendix 4:

APPENDIX

Smear Survey Results from Zone A (Site 1)

Smear Survey Results from Zone B (Site 1)

Smear Survey Results from Site 2

Americium series decay scheme
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60

REFERENCES

Title 10 Code of Federal Regulations Part 20
"Protection Against Radiation"

Draft, American National Standard:

"Control of Radioactive Surface Contamination
on Materials, Equipment, and Facilities to be
Released for Uncontrolled Use. ANSI-N13,12
American National Standards Institute, Inc.,
August 1978,
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BLACKSVILLE III

40

Sasmemss DRILL HOLE BL-82-7 (Site #2 Contamination)

s DRILL HOLE BL-82-5 (Non-Contaminated)

*Note: Gamma Count Rates increase from Left to Right

COMPARISON OF NATURAL GAMMA LOGS
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