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COMPREHENSIVE RADIOLCGICAL SURVEY

OFF~SITE PROPERTY %" -NORTH
NIAGARA FALLS STORAGE SITE
LIWISTCHN, NEW YORK

INTRODUCTION

Beginning in 1944, the Manhactan Engineey District and its successor,
the Atomic Energy Commission (AEC), used portions of the Lake Ontario
Ordnance Works (presently referred to as the Niagara Falis Storage Site
(NFS8) and off-site properties), approximately 3 km northeast of Lewiston,
Hew York, for storage of radivactive wastes. These wastes were primarily
residues from uraniuww processing operatious; however, Lhey alsu included:
contaminated rubble and scrap from decommissioning activities, biolcgical
and miscellanecus wastes from the University of Rochester, and lewu-level
fission-product waste from contaminated-liquid evaporators at the Xnolls
Atomic Power Laboratory {KAPL), Receipt of radicacrive waste was
discontinued ia 1954, and, following cleanup activities by Hooker Chemical
Co., 523 hectares of the original Gll-hecrare site were declared surplus.
This property was eventually sold by the General Saervices Administratisn to

various private, commercial, and govermmental agencies.l

Modern Lamdfill, Inc., is the current owner of a tract from the NFSS,
identified as off-site property N -North (see Figure 1);. 4 radiclogical

survey of thar tract, conducted September-Gotober 1983, is the subject of
this report.

STTE DESCRIFPTION

Figure 2 is a plet plan of off-aite property W -¥erth. This propercy,
bounded by Track Street and South Track Street, occuples approximately
2.6 hectares. An out-of-service railroad track passes through the center
of the site. A drainage ditch, portions of which concain debris gnd
building rubble, parallels the track om the north side. The property 1is
presencly unused and there are no scruetures on the site, There are
numerous small piles of building rubble, crushed rock and gravel, and
miscellaneous metal, rubber, and wood serap. Light brush and small trees

cover the area.



radzolozical Histoerv

The N"-North area was used during the early 1950”s for temporary
storage and c¢lassification of c¢ontsminated scrap from dismantled MED/AEC
facilities.l Much of this material was removed curing the 19507s; however,
the 1971-72 AEC survey identified a large porrion of the area ag having
elevated direcr radiazion levels.? Although additional cleanup was
conduzted following the AEC survey, sreas exceeding 20 uR/h remained. The
1530 ORNL wmobile scan confirmed elevated radiation levels throughout the

property bounded bty Tracx Street and South Track Street.
SURVEY PROCELDURES

The c¢omprehensive survey of off-site property ¥'-North was performed
by the Radiological Site Assessment Program of Oak Ridge Assecilared
Universities (ORAD), during September and October 198 . The survey was in
accordance with a plan dated March 18, 1983, approved by the Department of
Energy s 0ffice of Nuclear Energy. The objective and procedures from that

pian are presented in this sectiom.
Objective

The wsbjective of the survey was to provide a comprehensive assessment
of the radiological conditions and asseciated potential health effects, if

any, on property N'-North. Radiological information ecollected included:

1. direct gamma exposure rates and surface beta-gamma dose rates,
2, locaticns of countaminated surface areas, and

3. conceptrations of radionuclides in surface apd subsurface scil.

Procedures

1. Brush and weeds were cleared as needed tc provide access ZIar
gridding and surveying. This operation was performed by Modern

Dispesal, Inc., of Model City, NY¥, under subcontract.

>
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Under subeontract, McIntosh and Melncosh of  Lockpert, NY,

patahliared a 10 m grid system. This grid is shown om Figure 3.

Gamma exposure rafte measurements were made at the surface and at
I m above the surface at 10 m grid intervals. Measurements were
performed using portable gamma NaI{Tl; seintillation survey
meters. Conversion of these measurements ¢ exposure rates in
microroentgens per heour (uR/h) was in  accordance witk cross

calibration with a pressurized icnization chamber.

Beta-gawma dose rate measurements were performed 1 em above the
surface at 10 m grid incervals. These measurements were conducted
using thin-window (<7 wg/em?) G-M derectors and portable
scaler/ratemeters. Measurements were also obfained with the
decgctor shielded ne evaluarne countributions of nonpenetrating beta
and low-energy gamma radiations. Meter readings were converted to
dese rates in microrads per hour (urad/h) based on cross

calibration with a thin-window icnization chamber.

Surface (0-15 em) so0il samples of approximately 1 kg each were

collecrted at 10 o grid intervals.

Walkover surface scans were coaducted ar 1-2 m intervals over the

property. Locations of elevated contact radiation levels were

noted.

At  selacted locatinns of elevated surface radiatisn 1levels,
beta-gamma dose rates at 1 cm sbove the surface and exposure rates
at 1 m above the surface were also measured. Surface soll samples
were obtained ftrom these lccations and, following sampling, the
surface exposure levels were remeasured to evaluate zhe
effucliveness of shallow sampling on removal of che radiacicn

source,
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Jetectic¢n Seienceg Group of Carlisle, MA, performed ground-
penectrating radar surveys to identifv evidence of subsurface
targets which might indicate buried waste. Radar secans were also
merfoTmed at locations of proposed subsurface investigations to
ldentify the presence of underzround piping or utilities which

would preclude borehole drilling.

Boreholes were drilled to »o»rovide a meckanism for logging
subsurface direct radiaciex profiles and ccllecring subswerface
s¢cil and water samples. 3oreholes were drilled by Site Engineers,
Inz., of Cherxy Hill, ¥J, snd Earth Dimensiens, of Aureras, NY,
using truck mounted 20 cm dizmeter hollow-stem augers. A total of
Fifteon berehnios were drilled: the locarions of these boreholes

are shown on Figure 4.

A gamma gcan of the boreholes was performed to idenrcify elevated
radiation levels, which would indicate supsurface residues.
Radiation profiles in the boreholes were determined by measuring
gamma radiation at 15-30 em intervals berween the surface and the
hole bottom. A collimated gamma scintillation detector and

portable scaler were used for these measurements,

Scil samples of approximarely 1 kg each were colleeted from
various depths ia the holes by sceraping the sides of cach borehole
witty an ORAU designed sampling tool. Water was either not
encountered in these bezeholes or was presear as 3 result of
surface water :Zm the area. There were therefore no subsurface

water samples collected.

Twenty soil samples and seven water sampies were collected from
the Lewiston area (but not on the NFS8S or assoclated off-site
properties) to provide baseline concentrations of radionuclides
for comparison purposes. Pirect background radiation levels were
measured at locations where baseline soil samples were collected.
The locations of the baseline sampies and background measurements

are shown on Figure 3.

i~



Sampie Analysis gnd Inverpretation of Results

Scil samples were analyzed by gamma spectremetry. Radium~226 was the
majer radionuclide of cenecrn, slthough spectra were veviewed for U-235,

0~238, Cs~137, Th~232, and other gamma emitters.

Additional information concerning analytical equipment and procedures

is contained In Appendix A.

Results of rhis survey were c¢ompared t¢ the applicable guidelines for
formerly utilized radicacrive marerials handling sites, which are presented
in Appendix B,

RESULTS

RBackgreound Levels and Baseline Concenirations

Background exposure rates and baseline radionuclide comcentrations in
soil, determined for 20 lovations (Figure 5) in the vicinity of the NFSE,
are presented in Table 1-&. Expasure tates ranged frem 6.8 to 8.8 uR/h
(typical levals for this area of New York}. Concentrations of
radionuelides in soil were: Ra-226, <0,09 o 1.22 pCi/g (picocuries per
gram); U=-235, <0.14 to 0.46 pCi/g; U=-238, <2.20 to 6.26 pCifg; Th-232,
0.32 to 1,18 pCi/g; and Cs-137, <0.02 to 1.05 pGi/g. These concentrations
are typical of the radicnuclide levels normally encountered in surface

s0ils.

Radioactivity Jlevels in baseline water samples are presented in
Table 1-B. The gross alpha and gross beta concentrations ranged from 0.53
to L.87 pUifl (picocuries per liter) and <0.63 to 14.3 pCi/l, respectively.

These are typical of concentrations normally occurring in surface water.



Direct Radiaticn Levels

Direct radriarion levels, systematically measured a4t 10 m  grid
intervals, are presented in Tablz 2. The gamma exposure rates at 1 = above
Lbe surface rauged from © co 23 wR/h (averaxe 11 uR/L), AL surface
ccntact, the rates ranged from 6 to 27 .R/h (average 11 uR/h), Beta-gamma
dose rvates raaged from 6 teo 220 urad/h {average 40 wrad/h). Meggsurements
performed with the detector shielded averaged approximately 20% less than
those with the unshielded deteetor. This indicares only a arall portion of
the surface dose rate is due ro nonpenetrating beta or low-energy photon
radiatioas. The hizhest exposure rates were at grid _ovcation 130N, 960E;
the highest dose rate was at 120N, 940E. Direc: radiation levels were

generally higher in the viciaity of the railroad tracks and piles of repck
ballasz.

The walkover survey identified several small general areas and
numerous isolated spots having elevated surface radiation levels. Their
locations are indicated on Figure 6 and associated direct radiation levels
are presented in Table 3. The maximum contzct exposure rate was 520 pR/h
at grid lcoacionm Z&W, T77ZE. The exposure racte ak 1 m sbeve the suclace at
this location was 16 = B/h and rhe surface dose rate was 10,000 wrad/h. The
wasimun surfoace dose vate messured was 50,000 urad/h ar grid coordinate
124K, 953E. Elevated aress of direct radiation were primarily located
notth of the railroas rracks; many were in or adjacent tn the drainage
diteh. Ac a few of the isolated spots, sampling was effective in reducing
the radiarion levels, In other locations the levels were unchanged or

increased as a result of gsurface sampling.
Badicnuclide Comncentrarions in Surface Soil

Table 4 lists the concencrations of radionucliides measured in surface
soil  from 10w grid inremvals. These samples cantaived Ra~-220
concentrations ranging from <0.20 to 29.% pCi/g. Seventy percent of the
sampies had Ra=-226 levels above this baseline range; approximately 132

contained more Gthan 5 pCi/g above the average baseline concentracien.



These samples also centained elevated levels of other radionuclides. The
highest concentrarions were U-23%, 125 =Ci/g; Cs=137, 4,40 plifg; anc
Th=212, .47 pCi/g.

Samples from locations of elevated contact radiztien levels contained
Ra-226 concentrations ranging from 6.45 to 4290 pCi/g (refer to Table 5).
The highest level was obtained at grid locatiem 132N, 3250E. Ten of thke
samples were found to contain small white chips, which were the source of
the Ra-226 activity. These chips were evalusted iodividually and their
contents, ranging frem 0.13 to 4.21 Ci, are presented in Table 6. Some of
tkese samples alse ¢ccntained elevated U-238 levels. For example, BZ9 had a
U-238 concen:ration of 9430 pCi/g; B28, 1500 pCifg; B1O, 365 pCi/g; arnd
B22, 320 pCi/g. Small vellow chips {(possidbly vellowcake) were observed in
samples BZ2 and B29. Szmple B4 contained 160 pCi/g of Cs=-137.  Other

samplies did nor contain significant levels of Cs~137 or Th-232.

Ground~-Penetrrsairing Radar Findings

The subcontractor”s Tepor: summarizing ground—penetrating radar survey
results for propefty K“=Rorth iz provided inm Appendix €. Scans, performed
in general areas where elevated surface radiation levels were noted,
identified targets at 0.6 to 1.0 m deep. Signals indicate some of these
targets are metallic and suggest cthe presence of shallow buried material

scattered throughout the areas.

Borehcle GammgeLogzing Measurements

Gamma seintillation measurcments performed in boreholes indicated that
contamination was Limited to the upper 15-30 ¢m of soil. Gamma-~loggzing
data was nct used to quantify radionuclide concentrations in the subsurface
soil because of the varying ratios of Ra-226, U~235, U=238, Cs-137, and

Th=232 vecurring in soils from this site,



Radionuclide Concentrarions in Subsurface Soil

it

Table 7 presents the radicouglise coucepbrations neasured in soil
sarples from boreholes. All of theae boreholes were at locations of
surfaee contamination idensified by the walkover ¢2an or in the viecinity of
subsurface targets indicated by ground-penetzating radar. Although geveral
of the subsurface samr»les coxtalined radionucliide comcentrations slightly
above baseline levels, =none of the concentrations exceeded guideline

levels.
COMPARISON CF SURVELY RESULTIS WITH GUIDELINES

The guidelines applicable to c¢leanup of the off-site properties at
NF§S are presented in Appendix B. The maximum exposure rare at ! w above
the ground surface on property ¥’ -Nerth is 27 “R/h and the average is
11 “B/h. These levels are well below the 50 wR/h criteria for open land

areds.

Areas of surface concamination, Identified ™y the walkover scan,
contain Ru~226 comaentrations in exeess of 5 pCi/g. Several areas centain
U-238 levels in excess of 150 pCifg, and oune area has a Cg=137
concentration above 80 pCifg. Some of these zreas are small acd isolated
and contamination levels woulgd satisfv guideline criteria if averaged over
an area of 100 m?, There are three larger areas containing multiple
reglous of contaminated soil and radionuclide concentrations well above the
guideline concentrations; averaging over 100 m? weuld sot be sufficient to
reduce concentrations in these areas to within the appropriate ¢riteria.
Locations of areas exceeding guideline levels are summarized in Table 8 and
indicated on Figure 7. No subsurface soil samples exceeded <leaftu?

criteria.

SUMMARY

4 comprehensive survey of off-site property N'-North at the Niagara
Falls Storage Site was conducted during Beptember and COcstober 1985, The

survay included surface radiation scans, measurements of direct radiatien



lavels, ground-penetrating radar scana for buried material, and analyses of

radionuelicde coticentrations in surface and subsurface sail.

The survey identified areas of surface Ra-226 snd U-238 conctamination
exceeding guidelines for unrestricted use. These areas are in the form of
small isolated pieces of material and several larger reglons of general
surface contamination, No subsurface contamination exceeding gzuideline

levels was detected.

Although there are swall areas of contaminated residues oh portioms of
this property, the contaminants do not pose potential health zisks. There
i1 no evidence of migration of the radicactive materials to adjacent

properties.
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RADTONUCLIDE CONCENTRATIONS IN BASELINE SOTL SAMPLES

TABLE 1-4

BACKGROUND EXPOSURE RATES

AND

Location & Exposute Rateb Radionuclide Concentrations (pcifg) L
{(LRfR) Ra-226 U~-235 U~238 Th~232 Cs-137
1 6.8 0.4 + 0,16¢ <419 <2.89 0.70 + §,46 0.29 + 0,08
2 6.8 0.73 3 0.19 <0.19 <3.35 g.86¢ + 0.24 t.24 + 0.08
3 8.3 0.71 + 0.18 0.46 + D.41 <3.72 0.88 + 0.32 0.34 + 0.09
[ 1.9 0.67 + 0.18 <0.22 <4,10 1.18 + 0,35 0.12 + 0,07
5 7.3 0.70 + 0.16 <0.17 <3.34 0.68 + 0,24 0,14 + 0.07
& 7.7 0.50 + Q.15 <0.16 <2.33 0.52 + 0.38 0.17 + 0.09
7 7.7 0.63 +0.13 <0.17 <2.73 0.83 + 0.24 0.3% + 0.08
g 7.6 0.59 + 0.12 <0.14 <2,170 0.54 + 0.23 <0.02
9 7.1 0.63 + 0.20 <0.23 <416 0.83 + 0.38 0.69 + 0.11
10 7.1 D.70 + 0.16 <D.19 <2.98 .59 + 0.25 .69 + 0.10
11 6.7 <0.09 <0.19 <2.83 0.49 + 0.31 0.48 + 0.14
12 7.1 0.48 » 0.13 <D.16 <2.84 0.65 + 0.6 0.68 + 0,10
13 5.7 0.57 &+ 0.14 <0.17 <2.3% 0.49 + 0.26 0.4) + 0O.08
14 6.8 0.68 + 0.17 <0.19 <3.24 0.67 + 0.25 0.70 * 0.10
15 8.2 D65 + 0,14 .17 <3,20 0.72 + 0,35 0.23 + 0.08
16 7.4 0.91 + 0,17 <0.T1 <50 0,83 2 0.20 0.6L 1 0,07
17 7.0 0,48 + 0.14 (.16 <2.73 0.32 + 0,22 4.38 + ¢.08
18 1.7 0.73 + .16 <0.18 6,26 + 9,23 1.01 + 0.44 0.32 + 0,12
19 8.8 1.22 + 0,2 <0, 23 <3.79 1.08 + 0,49 1.03 + 0,13
20 8.6 0.83 +0.17 <0.21 <3.59 0.84 + 0.29 0.08 + 0.07
Range 6.8 to 8.8 <0.05 to 1.22 0.14 to 0.46  <2.20 to 6.26 0.32 to 1.18  <0.02 to L.0O5

8 Refer to Figure 5.
tleasured at 1 m above the surface.
€ Errors are 20 bared nn cannting sbatiarirs.



TABLE .-B

RADIONUCLIDE CONCENTRATIONS IN BASELINE WATER SAMPLES

Location® Radionuclide Cancantratiunsu (pCi/l;
Gross Alrhs Gress Bets
Wl 0.95 1 0.93 b 4,79 2 1415
Wi 0.35 = 0.94 .17 -~ 1.31
W3 0,35 = 0.78 2.73 = 1.05
Wit 0.63 + 0_89 5.37 »1.17
W 0.73 * 0.€8 <0.64
Wé 1.87 + 1.384 14.3 =+ 2.4
W7 1.16 + 0.66 <0.63
Range 0.55 to 1.87 “0.63 to 14.3

4 Refer to Figure 5.
Errors are 2g based op counting statistics.

L8



TABLE Z

DIRECT RADIATION LEVELS MEASURED
AT 10 M GRIDL INTERVALS

Grid Gamma Exposure Gamma Exposure Beta—-Gamma
Locarion Rates at | m Above Rates at the Dose Rates zt 1 cm
J E the Surface Surface Above the Burface
(LR/b) {uR/h) (prad/h)
0 890 3 8 28
Q 700 19 10 21
0 710 11 10 19
0 720 Zz 10 24
0 730 12 11 b4
0 740 13 14 31
0 750 14 13 G4
0 760 13 13 60
0 770 1z 13 48
0 T80 1z 11 38
0 790 12 12 i3
0 800 12 12 L9
0 8lo 9 10 21
0 820 8 8 25
0 &80 a 9 16
10 700 1Q 9 29
10 710 19 g 18
10 720 10 10 32
Lo 730 11l 10D 12
10 740 13 13 59
10 750 12 12 32
10 760 12 14 34
10 770 13 14 63
10 780 12 12 49
10 7%0 13 14 47
10 800 12 12 53
10 810 12 L4 45
10 820 10 10 21
10 #90 9 10 30
10 840 8 7 7
20 720 3 10 26
20 730 4 4 28
20 740 11 11 40
20 150 11 13 Sl
0 750 11 2 25
20 770 12 27 150
20 78D 1z 12 55
20 790 1z 14 41
20 800 13 2 25
20 810 12 12 43

19



TABLE

DIRECT RADIATION LEVELS MEASURED

“
-y

ceng.

AT 10 M GRID INTERVALS

Grid

20

Gamma Exposure Gamma Exposure Beta-Gamma
Loeation Zates at 1 m Above Rates at the Dose Rates at 1 em
N E rhe Surface Surface Above the Surface
(WR/h) (L.R/h) (urad/h)
20 820 12 12 50
20 &0 14 13 51
20 840 11 11 24
20 850 Ll 9 25
20 7 7 17
30 740 9 ] &
30 730 11 10 27
30 760 1l g 15
in 778 13 14 L3
30 780 12 12 34
30 790 12 12 43
30 800 13 13 46
33 810 13 13 72
30 an 13 14 71
30 &3¢ 12 13 53
30 80 12 13 41
10 850 12 13 13
30 &0 9 9 29
30 &0 ! ! 7
30 880 9 9 38
40 750 10 10 40
40 760 10 12 39
40 770 10 g 41
40 780 11 12 46
40 790 12 14 41
40 80O 14 18 120
40 810 14 13 47
40 820 13 13 315
40 830 2 13 50
40 840 13 13 39
40 850 12 13 &4&
40 80 12 13 47
40 810 9 9 25
40 880 9 9 28
40 890 8 7 7
53 770 g g 15
50 780 16 10 2]
50 790 12 12 38



TABLE 2, cont.

DIRECT RADIATION LEVELS MEASURED

AT 10 M GRID INTERVALS

Grid

Gamna Exposure Gamma Exposure Beta~Gamma
Location Rates at 1 m Above Rates at the Dose Hares at 1 enm
N E the Surface Burface Above the Suzface
{(aR/h) R/ h) (urad/h)
50 800 12 13 59
it 810 13 13 63
50 820 14 20 19¢
a0 &80 13 13 47
3 840 12 12 43
50 850 12 12 34
0 80 13 14 48
0 &0 12 12 48
50 8&0 10 L1 38
50 240 ] 10 =7
0 900 ] ! 24
200 910 8 9 32
60 790 9 8 258
60 8OO 12 12 25
60 8l0 14 21 110
b0 820 12 12 62
60 & 12 11 58
60 B840 12 12 31
60 B30 13 13 57
60 850 13 14 64
60 &0 12 12 318
60 8820 11 12 3l
50 890 12 14 52
60 8900 12 11 33
60 QL0 11 12 26
58 820 7 7 28
70 800 9 9 25
70 810 9 9 39
7 820 9 10 34
70 B0 12 2 78
70 840 12 12 54
70 850 12 12 19
T4 BA0 13 Y4 41
70 8BI0 12 13 56
70 880 12 13 23
10 B90 13 13 29
70 200 2 12 &40
70 810 13 13 z9
10 920 12 12 43



TAELE 2, cont.

DIRECT RADTATION LEVELS MEASURED

AT 10 M GRID INTERVALS

Guid

Gamma Exposure Gamma Exposure Jeta~Ganma
Location Xates at 1 m Above Razes at the Dose Rates at L om
N E the Surface Surface Abeve the Surface
{./h) (va/n) (.rad/n)
70 930 10 12 43
D 840 5 7 1<
7% 8l9 B 2 19
40 820 3 8 34
80 &30 9 9 26
20 BLO 10 G 13
20 850 10 ~ 2 28
80 4% 12 12 42
B BTO ya 12 41
80 880 13 13 50
80 &9n 13 13 30
80 %00 11 190 39
80 910 2 2 52
80 920 13 13 44
40 930 16 9 26
&) 940 e 10 29
a0 9350 ] 8 12
230 90 8 10 36
90 830 Q 9 28
90 840 8 7 8
90 850 9 9 28
90 O 10 10 36
90 &0 10 10 41
90 880 13 17 200
90 890 17 22 130
5 900 13 14 52
30 910 12 12 41
a0 920 12 12 6
a0 930 13 L4 52
90 940 12 12 45
90 9590 10 10 39
80 95¢ 9 9 39
3 970 7 7 7
00 98¢ 9 @ 39
97 B4 B 9 22
log  Bsp A 8 34
10¢ 860 g 9 19
100 &0 10 it 16



TABLE 2, cout.

JIRECT RADIATION LEVELS MEASURED
AT 10 M GRID INTERVALS

Grid

3
L2

Gamma Exposure Gamma Exposure Betg~Garma
Lacaticn Rates at | m Above Rates at the Doge Rates at 1 cm
M E the Surface Surface Above the Surface
{uR/h) (uR/h) (urad/h}
100 880 L0 12 32
100 390 12 13 33
100 200 13 12 49
100 =10 13 13 57
100 920 12 13 44
10G 930 12 12 38
100 240 13 HPA 47
100 950 12 12 39
100 990 9 1o 17
100 970 3 1o 20
100 980 9 9 19
100 990 7 7 23
110 8¢ 8 9 a1
110 8¢ 8 ] 28
110 880 9 9 g
110 890 9 9 K
110 90Q 12 12 29
110 910 L4 17 81
1io 920 14 14 110
110 930 ih 17 &
110 940 12 14 52
110 9250 L3 13 63
110 %610 12 13 32
110 970 5 10 41
110  4&0 3 16 el
110 980 g 9 47
110 1000 7 7 9
110 1Glo B 9 45
120 8& B b 38
120 890 8 8 22
120 900 9 8 10
120 910 10 11 37
120 920 14 16 60
120 930 13 14 93
120 940 17 17 220
120 950 14 18 140
120 %60 18 13 70
120 970 14 1& 6l
120 980 12 3 37



TARLE 2, conrt.

DIRECT RADIATION LEVELS MEASURED
AT 10 ¥ GRID

INTERVALS

Grid

Gamma Zxposure Gammz Exposuvre Beta—Gamma
Location Rates at | w Above Rates at the Dose Rates at 1 cm
N E the Surface Surface Above the Surface
(R/h) (wR/h) (urad/n)
120 990 4 9 23
120 1000 10 12 32
120 1010 8 g 26
120 1020 7 6 B
120 1030 7 8 al
130 900 21 & 19
130 910 9 2 28
130 920 10 10 41
130 930 17 12 42
130 940 14 14 47
130 950 18 20 84
130 %0 23 27 120
130 970 13 13 66
130 980 12 13 33
130 990 iz 13 40
130 1000 10 12 41
130 1010 9 9 43
L30 1020 b 9 29
130 1030 7 & 10
130 1040 7 7 20
140 910 Q ] a9
140 920 8 7 11
140 930 H 10 29
140 840 13 13 55
140 950 14 13 63
140 950 13 13 30
140 970 14 14 &4
140 980 14 20 99
140 990 14 lé 49
140 1000 12 12 35
140 1010 10 11 33
140 1020 9 9 23
140 1030 10 9 3
140 1040 9 & 36
140 1050 7 7 18
L4 1060 9 9 20
150 93¢0 8 9 28
150 940 9 10 16



TABLE

DIRECT RADIATION LEVELS MEASURED

-

-y Lot .

AT 10 M GRID TMTERVALS

Grid Gamma Exposure Gamma Exposure Beta-Gamma
Location Rates ar 1 m Above Rates at the Dose Rates at 1 cm
N- E the Surface Surface Above the Surface
WR/h) WER/R) (urad/h)
130 93¢ 13 14 37
130 %0 14 16 17
150 97¢ 20 20 74
150 980 14 17 ad
150 990 13 14 33
130 1000 13 13 49
130 1010 12 13 37
150 1020 9 10 36
150 1030 9 10 30
150 1040 9 g 23
150 1050 3 4 26
150 1060 7 8 i
150 1070 6 b 15
160 540 9 9 15
1€0 950 & 7 13
160 %60 10 10 20
160 970 16 17 67
140 980 14 12 23
10 990 16 i 71
160 1000 14 i 56
160 1010 17 20 6o
140 1020 I iz 43
160 1030 8 1¢ 20
160 1040 9 El 26
150 1450 9 9 34
160 1060 4 9 26
160 1070 8 9 15
150 1080 7 7 17
170 %60 g 9 28
170 870 12 12 41
170 98 12 12 35
170 990 L3 13 36
170 1000 27 17 47
170 1010 14 14 45
170 1020 15 17 20
170 1030 12 13 73
170 1040 10 10 23
170 1050 8 ] 24
170 1060 9 9 18

k2=l
L %3}



TARLE 2

DIRECT RADIATION

) font.

LEVELS MEABURED

AT 1€ M GQRID INTERVALSE

Gric Gamma Exposure Gamma Exposure Beta=~Gamna
Location Rates at 1 m Above Rates at the Dose Rates at 1 cm
3 E the Surface Surface Above the Surface
{pR/h) (R0 {urad/hk)
176 1070 & 8 24
170 1080 7 7 13
170 10490 9 9 40
180 980 7 3 15
180 990 19 10 21
180 LO0OO 10 10 21
180 kD10 i 8 25
180 1020 14 12 56
180 L1030 1% 13 17
180 1040 13 14 43
180 L350 12 12 41
180 1060 9 9 26
LEd 1070 9 9 33
180 1080 7 8 12
180 1490 8 8 3z
190 1000 7 7 14
190 1010 10 12 5
a0 1020 O o Pk
190 1030 3 9 13
190 1040 12 13 77
190 16450 13 14 51
190 1060 14 15 5
190 1070 12 12 34
190 1080 8 9 22
200 1010 8 8 17
200 1020 7 7 11
200 1030 9 9 43
200 1040 g 9 33
200 1050 Q 9 10
200 L0860 13 14 a7
200 L0740 11 12 21
210 1060 9 9 a3
210 1070 B 9 33
2720 1060 9 10 73




Grid Lecationd

4l
a0

90

%

90
105107
106
112016
1A
ns
116-113
1nr
iy
190

120

E

DIRECT RADIATION LEVELS AT LOCATLONS

Exposure

Tontace

770
779
Errs
760
Lt )
BlO

i92
BL4
s
£08
81
00
617
B0
7%
797
793
470
875
a7s
480
459
LE
LED
€90
Ba%
A
B Bee B2 0

F36-93%
938
ast
Yal-9ub
Haw
334
LTV
999

o

TABLE 3

IDENTIFLED

BY THE WALKOYER SURFACE SCAN

Rare R/
i m Abowe Surface

Surface Dose Rate
{uTadlh}

160
250
10,000
130
iy
26,000
234
340

Sample
Identificationd

Bl
B2
B3

B4
B5, ALE
B
57
3]
BY
B1O
B4

B2

Bl}
BL4
Bl 3
Blé
BL7

B20

{ugfn}

41
15
7
i
a7
1"

47
]
2t
2%
17
35
1y
40
0
18
44
4t
n
14

Contact Expusure Rate
After Sample Remuval
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TABLE 3, vont.

DIRECT RADIATTON LEVELS AT LOCATIONS IDENTLFIED
BY THE WALKUVER SURFACE SCAN

Grid tocation Expeaure Rare {p8/h) Surface Dosu Hato Sacple Contary Expusure Rate
] (3 Contast T £bave Bictave’ {pradft) identification  AFter Sample Femcval
K RIRY

121 %23 120 16 14,600 B2 Al u
121 959 67 - -— : ---
122 %4 34 m—— e .. o
124 924 20 13 450 B2E PEI
124 952 155 23 1,50 - -
&L 9% o 27 30,009 25 3H
125 9530 34 - ——— - -
127 a4l £5 I &40 bR 1] 22
12 959 w2 o - ——u -
138 959 L] *2 ERQ Rl &6
132 S50 210 z1 1,000 Biz 130
133 94% 9 —— - ——— -
138 915 190 ar 4, B9g 00
139 R ] 67 430 27

140-150  970-960 -1y o o

141-142 FIL-PIS 20-2e ke Rl
141 9% 2% —— - -

LaB 151 B2~ 90 2015 oo e R .-
14y et 15 23 180 B3 150
Is5 QB4 340 0 B, 530 536 2160
1456 1009 33 L 56 BaY 5
6D 958 A4 17 100 b3g 35
14] 485 3B - ——— -
166 8ol a8 . i e -
166 YYE 79 —— - - ——-
16% 1005 23 - - —— -
LR CE 40 20 2ty 519 43
e 104 50 . — - —
176 10le 5% 21 200 R4y ]

& Refer to Figure 6.
Radionuclide concentrations are presented in Table 5.
C Dash indicates measurement or sampling not performed.



TABLE &

RADIONUCLIDE CONCENTRATIONS IN SURFACE 5011 SAMPLES
FROM 10 W GRID THTERVALS

Graid Lecation ~ o Badivnuclide Concentyations fpCifpd . ... .

k Ru~226 u-235 P-214 s~137 Th-232

bBY 9.33 » D.3%9 <, 48 <1.30 L.43 2 014 <0.3t

o 2.58 + 0.36 <0.26 300k a4 200 037 2 009 .72 4 0.3)
710 .49 3 0.5 .78 1 0.4% 2,88 + 1.2 0.26 & 0.09 V.00 4 0,44
20 2.35 % 0.9 <0, 24 1,63 L 1.42 0.3 x 02 0.57 1 038
1210 2,45 1 046 <33 §.14 & 2.32 .53 + 0 l0 .06 » 054
140 6.10 + 0.61 0.49 ¢ 0.88 5,10 & 2.47 0.60 ¢ (16 .97 + 051
750 165 + 038 <0, Al 1.08 ¢ 2.47 087 & Dt 1.3 4+ 0.50
60 .0k 4 0,15 LU G, 2d 0.0 0.06 + (.04 1.26 3 D36
70 f.21 & B.51 s34 4.58 1 2.0 0,62 + 14 4,76 1 Gt
18D 3.93 1 0.3% <038 2.8 2 0.9% 046 = 10 1.8 3 0,23
190 .56 + 0,50 035 3,50 + 1.90 Qb4 » 011 .97 » 039
0D 2.9 4 0,38 <0, 39 <1.32 1.0% 5 6,17 Dobbh ¢ 0,25
LA 1.50 1 0.29 0,28 1 .U 0.76 + Q.BU 0.0 & 1.09 1 028
£20 U.B0 2 0.3 0,7 0,87 4 1.4%8 0.5% x 012 1.93 + 0,37
fxlv) 0.69 2+ 019 <0.16 3.34 4 1.34 0,37 + po07 .64 + 041
im .41 » 0.26 DS 4 0054 1.6l & 128 013 + 0.0k D99+ 022
130 1.33 4 0.20 <. 26 .19 + 1.1 0.32 + (.08 0.58 ¢ 0.22
1490 5.68 4 0.74 <. 52 3.08 ¢ 3.62 <0.08 G.74 3 0,83
ya0 239 & D34 .25 100 2 1.3 0.61 & 0,13 0.0 4+ 0.31
160 2. 0Bt ULAD Ue .18 1t 2.0% .01 x 0.1 1.00 2 O.46
e 5.04 + 0,40 0,76 ¢ 063 4,60 x 1,16 <. 05 0.9 1 0.38
76l Wbl o1 0.4 < 54 5,50 1 2.48 1.16 2 .39 [
750 5.08 + 0.55 <0.39 2,50 2 2,29 <14 1.24 1+ D47
B 2,61 3 0.8 0,39 3,30 4 1.25 U.BY £ D12 1,41 + DAl
arn 1.3 2 045 0,37 2.18 1 2.20 1,29 + 0,73 0.97 + 0.6
220 0.313 » 0.26 0,41 4.20 3 1.71 101 40,72 1.34 t 0.3
B30 LB ¢ 0.3 0.3 1.94% 4 k50 O 8 2 0.2 09y o3
i V.59 4 0,28 LR L) <1.1% L R TP .06 ¢ 042
ER{0 1.60 + 0.28 <0.38 3,01 + 2.4% 0.66 + 0.12 0.9% + 0,50
130 1.60 1+ 0,248 <0, 3¢ 1.5+ 143 033 4 0,14 GLHL £ 0.8
140 1.86 ~ p.30 0.7 - G446 6,41 1 N 46 .25 4 0,04 LTI ]
7500 2.04 4 043 <35 Dbk 1,71 0.28 4 0.10 0,85 4 01,42
160 2.80 4 0.35 0.50 5 0.5 2,71 1 0.65 034 1 0,09 B8 + 040
I 12.0 410.8 0.8l % 0.00  17.2 1 4.2 0.27 & 0.0%  2.47 # 074
T80 17.9 3 0.8 <G.03 5,00 3 1,20 D.32 % 0,10 1.18 3 0.63
790 2.35 4 0.36 40,37 7.91 4 2.04 <0, 04 1.45 4 066
80 £.69 3 1.11 «w0.5? 3.5 4 2.0 0.3F £ 030 1.06 & .55
810 3.9 3 048 <@, 723 1.99 & 0,80 0.62 ¢ 0,12 0,91 3 0.65



0t

TABLE &, voul.

BADIONUCLIDE CONCENTRATIONS IN SURFACE SOIL SAMPLES
FROM 10 M GRID INTERYALS

Grid Location .  Radionuclide Concenizatiuns [pCifpl .

] E Ra-12& U-235 u-138 Ce-137 Th~232

20 20 2,21 + 0.40 0.36 + 0.44 2,00 » 0.97 0.78 4 0,12 1.08 + 0.45
20 B0 3.6% » 0.41 0.51 & 0,76  4.07 +1.21 0.76 4 0.15  1.52 1 D.35
0 B4 0.9% & 0.27 <0.18 1.88 » 0.6F 4.5 + 0.13 0.90 + 0.%8
20 ESD 0.8 + 0.41 <0.39 <1.36 0.9 + 0,18 1.53 + 0.57
0 076 & 0.0 Q.18 <G4 #.67 ¢ 0,16 0.5 + 0.38
i ErQ 0.90 ¢ 0.46 <0.31 <105 0.2¢ + 0.10 .47 + 0,48
3G 40 1.29 + 0.25 <045 0.92 + 0.36 0.6 + 0,13 Dobd 4+ D36
36 150 131+ 0027 <0.30 0.9 0.4 » 010 [LIC VT 3
30 260 .39 + 0,31 “0.30 2,30 3 1.82 Dol » 0.4 o4F 2 049
10 3.51 & LAY <032 T.42 x 1,25 3.56 » D.31 LN A S T
30 TA 2.33 + D36 0.8 2 D54 .81 ¢ 0.95 n.24 » D08 1.06 + 0,33
30 TS50 1.82 + 0.32 <0.37 5.66 + 1.9 1.1 # U un 1.3 2 0.a)
kD) 8OO 3.60 + 0.74 <0.a9 3.03 + 4.35 <0.08 092 2+ 0,82
L 11 ¢] 5.94 + D.BL <0, 56 J.66 ¢ 3.34 <09 1,32 + 0.8
0 820 5,00+ 0.42 0.30 » 0.6 3.37 ¥1.23 0.66 + 0.11  0.76 3 0.28
o 80 5.74 » 0,592 <0, 57 3.80 + 316 0.28 « 018 0,533 2 0.42
30 840 4,15 » 0.54 <0.36 3.32 r 2.15 0.40 2 012 O.8% + 0.4%
10 850 1.72 + 0.33 <041 1,17 + 2.5 0.50 + 0,17 1.% + 0.60
0 &0 0.80 + .33 <0.13 0.68 + 1.05 0.65 + 0.19 O.H + 0.77
in ErO 0.50 & O.16 <0.22 O.68 2 1.70 0.8 ¢ 0,12 0.5 + 0.19
3o BED 1.02 + 0.32 <0.34 2.09 » 2.11 04.7% + 0_16 L.04 + 0.43
40 150 §.94 & 0,29 <0.33 2.12 ¢ 16L Dog o« 0.3 0.93 + DA
q¢ me 30 o 04D V7% 1 D73 .74 r LT Q.00 » DAE BaTh 3 050
4 e 1.87 + 0,20 <f1.32 3000 ¢ 149 0.5% 2 002 Uur2 2 0.7
4o 180 118 1 6.3 <0.18 1.08 « 0.9 6.38 £ 0.2 0.84 1 D.36
4 1490 L.&9 + 0.40 2.11 % 0.76 1.3 2.8 D.722 2 0.13 D90 2 0.57
qir BaC &.71 Q.72 .88 v 1.19 L L Py 3.27 2 0.2% 1.65 v 0,56
4 BlD 0.91 4 0.2 .1k 2.36 4 0bh <0.01 0.92 + 038
A0 820 .08 & B9 <[y, 58 B.52 + 229 019+ 0.7 1.16 2 .34
40 R 4,78 ¢+ 0,350 0.8 » 0.8 T.33 + 408 0.62 ¢ 013 1.0 1 040
A 1Y) ol 1 DA 1oin v DoFé uET ) B2 DTS 1% Yalt » 0,52
A 350 3. B2 ¢ 0.39 0.38 & 0,49 T 4 0.72 ¢.59 + 0,10 L.01 + 069
M 80 3.75 ¢ 0.40 0.5% 3 OLFL §.30 1 1.66 0.69 % 0.1&6  1.26 4 0.44
& 4o 0.% + 0.26 <32 <t ¢.71 + 012 0,93 + 0.3%
A HLO 1.39 & 4.42 <0,42 P TR P 0,57 3 O.lE 1,82 3 0.4
40 490 0.5 + 0.26 <0.15 0.5 + 0.B5 0.55 » 0,32 0.95 + .48
44 500 1.26 + 0.28 <6.33 5.97 + Z.lH 0.5 a2 014 1.5T + 0.39
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Grid Locaticn
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TABLE 4, cont.

RADIONUCLIDE CONCENTHATLONS IN SURFACE SOIL SAMPLES

4 Ra-2126
4 760 2.03 % 0.40
51 v 0.9 +0.22
ino 38 2.90 % 0.40
50 340 LMo+ 0.2%
5N Bl 4,00 2 DLEY
50 &0 &, 89 + D.£3
50 820 5.11 + fh.44
S0 80 3.53 + 0.39
50 M0 .18 + 0.97
50 850 4.12 ¥ 0.37
S0 &0 4.26 + 0.37
50 eI 406 3 0,41
50 880 3.00 + 0.37
S0 B9 0.82 1 0.31
30 %ou 1.02 + D.26
50 910 0.70 + 0.19
G0 00D 2.2% 3 0.39
&0 30 2.43 4 040
€0 B 2.8 3 0,13
LIV 2,68 + 0.36
17 il ERF T A N 5
[ 1O ] a6+ 076
RO BEQ T.8% « DL90
60 ETD 1.98 + 0.3
3171 L-Loe) 2.%5 4 0.9
B0 B9 7.9 1 0,42
80 WY LG 2 0.2
60 50 2.60 » G494
S 620 0.8 1 0,20
iz son 1.40 » 0,27
i) £i0 1.60 + 0.29
0 B0 0.5 + 0.34
10 &80 0.89 ¥ 0.21
E T 1.53 * 0.31
10 8S0 2.9 1 0.37
I wo 5.58 3 0.47
U WD &.DB D93

FROM 10 M GRID INTERVALS

dionuclide Concentrations Lofife) mmm. .
a

U-135% - Co- 37
<0.31 4,57 » 1.38 U. 88 + $.11
<15 113 ¢ 0.8 0.15% & 0,07
{4 .zt 1.18 3 0,19
.58 + 0,57 3,39 + 0. 3.3% 4 0.28
<0.5%5 1.01 % 3.20 440 ¢ 0.5
L.&9 + 1.14 &.7 1+ 3.8 1,49 2+ 0.23
3.8 ¢ 431 56 2.2 0.62 + 0.1
0.88 1 0.561 8.37 ¢ 1.00 0.4% + 0,15
<0640 5BT o+ 2.79 0.57 + 0.34
0.65 3 0.3 2.35 &+ D.RZ 0.76 + 0.14
<0.45 B.9n s 1.BD 0.57 + 0.1
.27 .16 » 0.7 0,54 + 0.09
.38 1.53 + 1.3l 0.72 5 0.14
<0.1% .50 + 1,08 0.7F + 0.13
<0.29% <0._%7 0.9% + 0.14
<0.17 0.75% + 0.56 0.5%9 + 0.13
0. TE 333 1.27 1.0 1 0.1B
<0.32 1.B7 » 2.9 D19 % .13
.33 4 073 185 4 )% 0.43 ¥ 0.13
<0,43 9.97 + LD B3 o+ 0,14
~g, 3¢ FRE & I P 5} vu2t o+ 0.0y
<051 1.5 + 3.34 0.18 % 018
L.35 0 0% 4036 % 2,85 <0, b
0.69 3 .44 1.09 3 0.91 0.44 + 0.11
20,29 1.77 2 1.91 0.62 & 0,13
.40 + 0.R% 3.35 ¢ .04 0.9% 4+ 008
<B.10 128 3 1% S8 1 b
.28 1.78 1 2.3%4 0.79 + (.14
RS 0.67 v 0.89 0.36 1 9.11
<0.35% <l.17 0.60 3 0.11
<.if F.2L 4 0.54 4.37 + 0.08
0.4l T.62 + 2.08 0.9 s 0.1b
<0.1% 1.4 &+ 0.8 0.15 » 0.08
<0.3% <h.11 0.35 » 012
0.26 + 0.46 1.98 & 0,77 0.64 + 0.14
.64 4 9.66 14,0 o 1.8 6,34 & 0.3
0. 53 5.57 3 3.4) 14

Th-242
U. By + (.34
0.6F 4 031
0.8) ¥ 0.19
D74 3 0.4
1.27 & D36
1058 + 0,60
1.01 1 0,44
0.78 5 0.37
2.05 1 6.76
0.5 1 0.37
1.67 ¥ 0.43
106 3 0.64
R
0.51 1 0.25
1.4 + 0.43
1.00 + G.3E
U.ip 3 Wy
0.53 3 0,28
108+ 039
b 0.4t
NIRRT
1.07 + 0.45
1.3 3 0.8
0.85 1 0.4B
0.93 1 0.4
114 7 0,49
1.0 ¥ 9.469
0B s 0.33
0.1 % ba
0.9) 3 0.60
072 « 0.23
080 + 0.54
0.66 1 0.25

<0.37
1.04 1 0.36
0.9 ¥ 0.3y
1.8) x 0.87



TABLE 4, cont.

RADIORUCLIDE COHMCENTRATIONS IN SURKAUE SOIL SAMPLES
FROM 10 M CRID INTERVALS

Grid Logation [ Radsanuctide Concentrations (pCifg) .
H E Ra-116 U215 u-:18 Ce-137 Th-232
70 880 2.65 1 0.3% <022 .17 + 0.79 0.7) + 015 0.9% + 0.18
LI ] 3.99 &+ 0.4 <45 7.8 ¢ 1.72 0.17 & 008 1.42 + D.62
W 900 143+ 0.7 <062 2.25 ¢ 1.94 0.72 » 0,10 0.92 + D40
M 90 LA2 ¥ 0.45 <0, 46 6.92 + 1.43 6.76 * U014 1.3 + 046
FL 920 1.39 + 0.38 <021 1,07 + 065 0.79 2 0,14 .15 £ 0.33
W B0 1.BG « 031 0.35 & 0.6 <126 0.B84 + 0.15 L.2& + 0.3%
70 %40 0.79 # 0.2 040 x Q.30 &TE ¢ 1.0 0.45 3 002 1.03 3 0,45
& &10 1.04 ¢ 0,30 <Q.¥8 3.31 2 1.58 0.39 » 0,11 1.31 3 0.36
B &0 toE + 017 .12 1.04 + .48 0.3 ¢ 007 069+ B.3)
1] B4l O.BY + 0,22 <g.12 0.8 + 0,47 0,2% + 0.06 0.8 » 0.7%
B B850 1.69 + D22 0,32 2.06 + 1.00 4.57 =+ D14 .49 « 0,11
B w0 2050+ 030 . 26 W36 £ 1.61 7.35 ¢ D.OB 1.4 » 0.36
2] M 329 + 0.9 0,30 .08 « 105 4.76 # DT 1.02 ¢ 0.46
Bl EBa 4.28 & 0.47 <0.ZY .44 ¢ 1.83 .4 t D.UY u. Gt ULax
B B0 1.2 1 0.9 2.60 4 0,98 25.0 #1.9 0.34 + 0.09 1.17 £+ 0.5
1] 00 1.31 + 0.2% <0, 27 1.1y 2 1,24 24 £ 0.11 0,94 + 0.37
B 91D .44+ 0.37 <0.20 2.28 1 0.63 0.4 + 0.12 6.6 4 0.42
81 920 L5 3 0.50 <34 2.15 & 2.06 0.63% + 0.12 L.04 3 .4
8 M0 0.5 7 0.32 <024 2.21 x 1.61 0.74 1 0,13 L.34 1+ 047
W %0 <0.20 <. 31 1.26 ¢ 0.78 6.62 + 017 1.05 1 038
& 950 0.83 s+ 0.21 <015 <0.42 0.70 & 0,13 0.85 + 0.36
8 %0 0.6 ¢ 0.25 <0.23 1.21 £ 1.0 B.R% # 114 0.38 + 0.37
W @O .03 + 0.29 <0, 34 1.99 + 1.33 0.60 » 10 1.23 4 0.4%
90 -] 1.20 ¢ 0,27 <018 1.28 + 0.55 0.4% » 010 1.10 2 0,30
30 B 0.RZ T 0.2 NS 0.6z 0,408 2 0.0 0.0 7 P37
W w0 0.94 1 .23 <019 1 0.28 2 (10 0.9 + 0.3}
Ll 4o 1.19 ¢ .23 <019 1.08 « 1.81 0.11 *» 0,08 1.3% + 0.5}
9 8an 2.54 % 0.34 .Y .65 ¢ 2.35 0.92 0,18 0.58 » 0.0y
90 850 6.9 % 1,22 <08 ERE TR T €.11 3 0.1 1.1 1 0.6)
000 518 ¢ 0.99 <061 5.40 ¢ 479 0.55 2+ 020 1.00 2 §.76
9 8o 208+ 029 0,29 3.07T £ 1.98 N.38 & 0.0 120 2 0.52
B 3310 1.11 % D.32 0.32 258 ¢ 216 ¢.19 » 0,09 1.30 + 0.42
w930 A.01 t 0.40 0.3F x 0,53 2.07 5 0.77 .9 v 0.1 1.3 2 047
LI T 0.88 * 0.76 <018 1.15 ¢+ 1.6 0.5 ¢ 0,15 0.85 # 0.39
B 954 B.J8 + LB <018 <(,61 .34 + 0,10 0.99 4 0,35
W %0 053 ¢ 0.24 <0, 25 <t 86 055 £ G010 134 + 03B
0 Yrd .92 oz G.ad ©.986 & 0.63 1.95 1 1,09 G712 023 L
W 9B 0.65 3 0.20 <0.13 0.4 + .68 0.54 ¢ 0.09 0.72 1 4.2/



TABLE &, cont.

RADIGNUCL.IDE CONCENTIRATIONS IN SURFACE SOIL SAMPLES
FROM 10 M GRID TNTERVALS

£E

orig Logcarion e L RgloDysrdge tenientrations LSULYS Y =
N E Ra-21b 0-35 r-218 Cs-137 Th-232
100 820 1.5 1 0.3 o) 43 165 2 1.26 1.97 3 0.22 0.9 * 0,35
Wy B0 0,85 ¥ 0,25 LM R 0.EF » 0,48 .44 ¢ 0.10 0,84 » 0.22
103 850 1.0 1 0,25 €5,22 2.06 + 1,90 0.5 3 0,12 0.8 + P32
109 & L.28 + 0,34 <01 2.08 1 1,%9 Q.69 + 418 LIS A |
100 80 LoD Do <48 21,49 1105 0,08 .22
log 31 0.85 + 0.24 <016 1.28 + 0,51 .11 2 0.0% U.66 + 0.43
o0 B0 2.61 + 0.50 <. 31 3.30 + 2.3E 0.72 3 0,14 0.8% 1+ VAL
100 %0 3.4% 2 0.4) <0.31 4.18 ¢ 1.37 0.34 + 0,14 1.20 # 0.31
100 %o .17 4 0.39 a.44 + 0.9 467 +1.9% 0.2 + 0.1 1.87 £ 0.74
100 920 5,23 » 1.10 <0.63 7.63 2 4,20 0.4% + 0.32 1.23 1 0.71
100 930 2,60 + 0.33 <0.22 0.92 4 1.11 0.55 + 0.13 0.9 s 0.1
10 940 4,09 + 0.58 <0,33 3.713 ¢+ 1.32 1.12 + a.1? 1.60 + 0.438
o g0 J.64 + 048 <0.24% 1.9 + 0.9 0.% + 0,11 0.8 + 0.39
OO %60 1.1+ 0.4 <0.38 3.20 +1.76 1.06 &+ 0.22 L1 + (.49
100 930 1.11 + 0.30 <t.19 0.92 + 0.67 0.68 » 0.14 0.& + 0.36
100 980 1.3 4 0.35 <0.39 <i.15 0.99 &+ 0,17 1.58 + 0.50
100 9w D64 3 0.27 <14 00AS s 045 0.01 3 BLA 0.4 3 0.126
105 1000 1.37 3 040 <{.30 <l.0% 0.93 + 020 1,04+ 0.47
LA/ 1} 1.36 1 0.3 <038 .34 + 2.3 .57 + 013 1Ak 4 DA
G 880 1.0 + 027 «n_11 0.6 4 B 056 3 DL 0.75 « 8.30
ne o 8% 1.39 1 0.6 £0.28 1.62 + 1.50 0.6) + 0n1é 1.46 » 0.57
D 800 .74 + 0,135 0.5% 2+ D.75 4.32 &+ 3.213 0.63 1+ 0,14 100 2 053
1o 9o 14,3 + 0.8 3,50 + 3,31 35.Fp 3.2 0.84 + 0,045 L.43 » 0.63
11y 920 6.3% 4+ 0,54 L+ 104 11,2 & 4.0 O.14 3 007 I NG 0 5A
1o 5o 906 2 1,05 .29 + )54 3.67 & 5.35 0.5 + 0,22 2.00 £ 0.78
e 940 30 2 0,92 <. 58 4,70 ¢ VAT 0.36 + 0.20 0GR ¥ 0.73
no ¥50 4,39 + 0.4k <0.25 T.15 > 0,79 0.7 + 0014 1.0 ¢ 0.36
no %60 2.89 + 0.65 <0.43 2.57 + 44 .28 ¢ 0.1% 1.10 ¢ D.BB
Ho 810 1.7 + 0.37 <0.19 1.43 +1.07 0.17 + 0.06 1.27 2 0.69
1o s L0 + 0.3% <0.2% 1.41 + 1.99 040 2 00? 1.20 = 046
EE0 990 1.39 + 0.36 <0.18 1.62 + 1.50 0.61 + 0.6 1.46 & 057
110 100k 0.27 + 0,13 <0.10 0.49 + 0.47 0.5 + Q.10 0.26 + I35
11 1n .84 4 0,43 0.28 + 0.% <0.54 0.66 £ 015 0582 + 0.43
i BRO 0.92 + 0,25 <./ <6.79 0.70 + 0.14 0.8 + 0.46
120 590 1.35 + 0.33 <0.31 <1.N4 0.7% + 0.13 1.72 + 034
130 900 0.95 ¥ 0.29 <. 21 1.36 4 1 40 0.8% + 0.15  D,H} = 0.b)
G We 1.¥ o« 028 .39 ¢ .16 T.d5 2 19 ¢.31 & .09 U.r8 o 0.5



TABLE 4, cont.

RADIONUCLIDE CONCENTRATIONS IN SURFACE SOIL SAMPLES
FROM 10 # GRID INTERVALS

Ccs-137

Grig Loeatipn . _Badiopuelide Comcentrations {pCife)
[ E Fa-126 U-215 -218
120 920 6.75 + D.85 <0, 56 6.12 & 2.5
120 930 5.14 + 0.54 0.% + 0.6% 9.68 + 1.28
120 940 5.62 + 0.54 0.69 » 0.82 7.9 » 1.81
120 950 8.15 + .31 <05 3.32 + 2.08
120 %40 2.22 + 0.% <0.62 700 & 2.43
120 %14 5.33 4 0.79 0.67 + 1.08  4.44 3 1.95
120 %80 5.02 + 0.75 <048 3.14 ¢ 3.1
120 950 0.88 + 0.39 <0.28 2.69 ¢ 1,95
120 1000 2.04 4+ 0.38 <0.28 1.13 + 2.59
Law o 1.4 % UGy W.id 1.4
ke 1020 1.22 + 0.3 .19 1.04 + 1.00
1235 1030 1.43 1 0,93 .37 .28 2 209
Ve 8BS0 0.9% r 0,32 wp. 27 by b 2.2)
131 860 D95 * 0.30 «D.24 1.82 + 309
14 sia 106 % 6.30 <0.18 1.36 4 0.81
13 o 117 20,25 0.2 3.8 & O.EQ
136 530 132 x 0038 073 0.9 15.9 3 4.0
130 940 1.90 + 0.37 <0.3% .84 £ 2.59
130 950 1.8 2 0.7 0.5 4 077 9.75% ¥ .30
130 %0 19,3 4 1.1 7.0 4 1719 128 a7
130 @0 5.39 & 1.07 <019 .24 x 5.88
130 B0 3.E0 # 0.42 <0.44 <125
130 990 3.22 + 0.43 €0.23 1.93 + 0.75
130 1000 4,71 & 0.5 <0,31 2.127 + 2.02
130 1018 1.29 + .44 <0.3% 1.43 & 2.42
130 1020 1.13 + 0.2 .19 D.48 # 0.57
130 1030 ) b b

130 1040 1.29 + 0.33 <0.26 2.63 & 1.%1
130 1050 ® 13 [

130 1040 .35 4 0,28 <. 36 4.0 & 1.58
Lap 0.8) 2 034 b 1.94 + 0.92
140 9D 2.06 3 0,5 4D.24 <013
Jan 930 .40 » 0,30 1.36 & 065 15.3 » 3.1
[ Y] L.ES # 0,28 0,82 # 0.50 6.2 1.3
[ED -] .54+ 0,70 1.58 » 0.0 <z,2a7
Phe s 6,35 & 0,54 <t S1 167y Eub
[ES ] 8.2 1+ 0.62 <020 2.6% v 151

0.14 + 0.17
0.13 + 0,18
<006
<10
.19 + 0.13
0.29 + 0.1%
4.08 ¥ 0.08
$.67 4 0.7
0.25 + 0.13
UYL LH
0,50 ¢ 0,13
069 + 014
YRR ]
0.3% + 0,18
0,57 4+ G110
0.6+ 0030
9,48 ¥ 0.2
<6
<. 06
0.5 ¢ 0,14
0.39 & O.E)
0.49 3 015
0,88 + 0.12
4.43 » 0011
T.5% 2 0.2
0.59 % 0.11
b
0.48 + 0.18
S
0.4 & 010
0,43 ¢ DL12
1Y a4 016
1.0 40,23
0.67 + 0,23
LS+ 0.7
<O
.05

Th-232
<0.3%
1.3 + 0,55
0.62 1 0.34
0.87 ¢ 0.79
1.32 + G.65
.71 1 0.49
<0.35
0.82 # 0.55
1.10 1 0.44
104 + UaY
0.8 3 0.40
0,59 1 0,35
1.8 4 ULau
050 4 D1
0.96 & 0.31
W% ¢ 0.34
VB E 0.09
1.22 2 048
0. 8% » 0.33
.49 2+ 072
<078
1.79 » 0.43
1.1G + 0.47
0.72 = 0.47
1.06 1 0,42
1.15 + 0.36
ke
1.04 & 0.43
%

L6 + {148
0. 8B + D.2¢
<0.10
1.88 ¢ 0.54
D.99 ¥ 0.5%
d% 2 Q.43
1.37 1 6.45%
1.17 » 0.48



TABLE &4, cont.

RADYONUCLIDE CONCENTRATIONS IN SURFACE SOIL SAMFPLES
FROM L0 M GEID INTERVALS

rid Lecation Radionuclide Concentratinns (pCifg) .

H E ®a Fdg T-I3% (ST Ce-137 Th-232
140 980 10.3 1.3 €0.73 3.79 2 317 0.42 » .25  2.14 s 0.%4
140 930 7.54 1 0.88 <0, 55 1.07 + 2.6 <0.10 0.95 + 0,67
1400 1000 4.6% % 0.50 <0.33 2.10 % 1.77 0.6 1+ 0.16 149 + 0,42
140 1000 2.12 + 0.3% .77 4 0.72 <1.28 .53 1 0.17 0.8 + 0.80
140 1020 1.08 + 0.25 <016 .29 ¢ 0.40 0.35 3 0.07 105 1 no4?
140 1030 1.5% ¢ D.36 <0.25 T 1.25 2 1.87 GG g 0,19 L.76 4 .30
140 1040 1.46 + 0.39 <p.12 1.08 & 0.% .46 3 0,10 0,59 & 0,76
140 1050 0.25% ¢ 0.2% <« 30 <055 0.6l + 0.16 o, 20
140 1060 1.06 « 0,31 .18 L% « 1.0% 074 + 014 B.89 + 038
145 820 .83 » 0.30 .21 1.23 + 1.5% 0.04% 0.65 + 6.31
150 %30 1.5+ D.5% <0.4) 3,02 # 1.40 G675 ¢ 0.1% 1,33+ 0,47
150 940 1.30 ¢ 0.36 <019 400 3 0.82 1.12 3 .th D.68 + 0.37
TR 9.04 + 0.B5 1.05 £ 1.01  16.0 2 2.3 .90 ¥ 0.16 L.B2 1 0.65
150 %0 P47 4 0.463 3.0} £ 0.79 397 2.5 <006 1.63 + §.40
156 70 6.03 +0.6] 0.5  0.65 4.5% + 1.06 <D.05 1.00 + §4.55
150 9E) £.24 + D.65 1.28 » 1.02 9,70 + 3,43 0.6 + 0.18  0.97 + 0.36
150 930 T.46 & 0.66 <0.52 3.15 ¢ 2.93 <0.08 1.24 + 0.35
150 1000 4.91 ¥ .88 .55 .76 1 2,79 <08 0.90 1 1.23
150 10t0 4.7 & 0.B2 <047 3.25 ¥ 2.25 0.40 + 015 1.84 & 0.7D
150 loio 1.97 * 0.40 <0.29 <0.66 1.06 + 0.19  1.08 » 0.64
150 1030 0.11 £ 0.7 <0.40 1.27 + 2.88 0.35 + D18 B.77 1 0.62
150 1040 1.25 « 0.3 <0.26 1.65 + 1.52 0.6 + 0.20  1.23 » .67
150 1050 1.14 » 0.30 <0.35 2.92 + 1.62 2.75 ¥ 0.15 2.01 + 0.5%
150 1060 1.1% + 0.28 <0.18 1.25 % 0.66 G.72 £ 0,18 L.26 1 0.3
TR0 1T .60 1 038 S0 & 1.6Q 5 LT3 Wig r Nadh U8t U2Y
159 %40 0.15% ¢ {128 .20 0,92 1 1.8 0.25 ¢+ 0.10 1.55 + 0,34
180 950 4.02 1 LL87 <036 <1.0% 1.8+ 0.2 .Y
140 He J.52 x» 0.30 <l X 7.92 ¢ .14 LR B B N U.aU ¢ [T=L]
160 90 2.8 » 0.39 L.2F 4+ 0.8 IT.6 2.4 049 ¢ 0.22 1.07 » 0.50
160 g8l 1.23 » 0.28 <34 1.9 1 1.62 <005 1.00 ¥ 0.6
164 930 29.9 2 0.0 <0.45 SN W, Ub D.92 4 0.5%
1640 000 B8 r 0.6% T3P 1.23 « 2,97 S0.06 105+ UAY
160 1010 16.9 ¢+ 0.71 <062 <l 0.08 + 0.07 2.15% & G4
0 10X £ 0T 1 0.9 <061 €175 03X ¢ B30 1.98 » 6,95
J L1/ N ex D] 1.52 + 0.29 <0.21 1,48 ¢ 1.03 69 v 038 1.74 3 0.5
1640 1040 L.50 « 0,38 <L 20 1.0F & 2.35 0.63 * 0,13 v.by ¥ 03U
160 1050 0.9 ¢ 0.23 <0.19 1.04 2 1.66 0.05 1 0.05 1.0} + 0.29



9¢

120
170
i1
110
170
170
170
170
170

18U
1 B0
150
180
15
1 Bl
1 8%
180
1ED
1 B0
180
L&

150
140
140
190
190
i%0
190
190

TABLE 4, cont.

RADIONUCLIDE CONCENTRATIONS IN SURFACE SCGLL SAMPLES
FROM 10 M GRID INTERVALS

1060
1070
108D

e

910

580

200
10600
mo
1030
1030
1040
1050
1060
1070
1080
1090

Y&

990
1660
1010
1020
1030
1040
1050
1060
1070
1080
1050

1060
1010
10240
1000
1040
1050
1060
1070

Wac2:6 T T

L8 4+ 0.28
0.78 + 0.9
0.42 ¥ 0.6
1037 1 Qeds
5.2 % 0,44
186 1 0,29
1.30 1 0,235

W16 s 0.27
1,52 + 0,50
1,92 & 040
5.3% ¢+ 0.78
118 2 0.30
1.24 + 0.31
0.9 1 0.31
.10+ 0.30
0,69 1 0.30
0.5 1+ 0.21
2,08 1 0,34
1.78 + 0.35
1.93 + 0.3
1.49 + 0.29
1.60 + 0.32
1.18 ¢ D.&5
6.91 & 0.8
3,55 + 0.0
1.38 & D.33
1.3 + 0.31
0.97 + 0,25
1o+ 025
1.4z 1 0,29
8.75 & 0.63
1.4b % 0.47
11T » 028
5.45 + 0L53
1.5 4 0.52
6.60 + 0.69
1.39 1 D.34

Radionuclide ancenl;fg@gggfiptifg)

U-21%

<0.26
<0.16
<0.15

[ 9% T I DY
“D.22
<0.26
<0.30
“0.37
LA ]|

0.9 2 0,62
<0.52
LW T
<0.23
<D._25
<0.28
<0.12
<0.22

<0.ZY
<0.18
<037
<0.1
4R s 0.66
.04 1 0,84
<0.52
<0.3%
“0.37
<h.20
Q.22
0.2

-

€0, 24
0.5 0.5
N.47 & 0.B4
0.45% » 0.37
A ¢ 1,21
<0.62
0.70 1 0.55
€0.23

IR

B-Z238°
1.76 + 2.20
0.75 + 0.89

<042
7,78 1 1.37

<0148

L)
5.92 3 1.00
B8 3 1.30
3.53 4 3.8%
4.90 £ 1. 07
148 + 3.6
[T 11
2.72 + 1.65
1.24 4 1.62
1.26 + 1.59
0.49 + 0.95
085 + 1. %

<Lt B3
2.34 ) 0.%

<0.78

1.47 + 1.65%
£.9A0 1 0.97¢%
1.0 1 3.2
4,05 2 3.1
1.89 # 5.9
6.50 & 1.34
J.58 + 1.D5
Q.53 4 2.64
1.8 » 2,08

.68
0.51 + 1.25
L0+ 1,94
L4k 2 087

1T.8 + 2.25
1.22 + 2.6!
.71 + D.9%

<0.7)

“Ce-13i0
0.40 + 0.09
0.04 + 0,07
171+ 0.1%
T s Dadd
.54 + 0.0%
D14 4 014
0.6 & .09
043 3 0,00

«}.06
G.0& + 0,05
6.17 1 0.21
PRI EIRE]
0.62 + 0,12
0.37 + 0.12
0.38 + 0.11
0.95 + 0.14
0.51 4+ 0.12
G.85 + 0,12
6.67 + 0.1)
0.41 # 0.17
0.44 + 0.12
0.08 + D0.0b
0,36 % 0.15

LRI

LORIT]
0.30 + 0.13
D.53 + 0,13

<0.05
Q.98 + G.L7
Lold 4 1113
L7104 0.8
0.7% 4+ 0,14
0.69 + 0.1%
0.50 + 0.20

<U.43
0.39 + 0.08
L.11 +0.18

Th-337
0.76 + 0.30
0.67 & 0.24
0.24 + 0.19
G.8% 1 0,23
0.6% + 0.3%
U594+ 0,36
.02 40,17
©.%3 3 0.30
0.0 1 0.32
0.8 1 0.2
1.24 3 0,94
noEn o0t
0.8% + 0.7}
0.74 + 0.4)
L.16 4 0.38
0.56 4 0.25
1.32 + 0,37
0.43 1+ 0.31
1.20 ¢ 0.36
0.36 1 0.23
0.90 + 0.47
1.0% + 0.13
1.36 1 0.50
IRV 3
1.22 4 0.62
1.47 4 0.42
Q.84 + 0.38
0.84 + 0,38
Y17 4 0,55
0.47 1+ 0.3%

<0. 76
1,36 4 0,58
0.72 ¥ 0.33
1.3 « 0,72
1.26 + 0.42
0.98 + 0.30
0.51 + 0.34



L%

KADIOWUCLIDE COWCENTRATIOHS IR

200
30
200
2
200
200

208
E31Y)
20
210
U
20

TABLE 4, cont.

FROM 10 ¥ GRID INTERYALS

Ka-126
10ED 1.08 + 0,37
1000 2.00 + Q.37
1010 1.03 & 0.29
1020 145 1 0.34
nin 1.32 3 0.2%6
104D 1.22 ¥ 0.26
1050 7.06 3 0.52
1060 1.34 3 0.97
TR LR

1020 0.57 4 .18
1030 L0V« 025
104D 0.50 0.2
1050 0.93 1 0.28
1060 0.89 3 0,38
1000 1.30 5 0,29

0-335

<. 37

B4 » 0.70
<024
25
<030
3T

0D.84 » 0.62
<027
<, 88

SURTACE SOLL SAMPLES
Radivnuelide Conceorrations {pGifg}

0-138 Cs-137 Th=-2232
1.14 + 1.88 0.5 + 0,15 1.07 &+ 0.43
1.3% ¢+ 1.9% 040 + 014 1.30 » 0.45

<07 0.5 + 0,14 0.3% + 0.2
1.8% + 1.5% 0.1% + 014 ¢.iE ¢+ 0230
3.91 ¢ 1,37 0.64 1 0.15 1.38 ¢+ 0.4%
1.01 % 0,63 6.4 ¢ 0,11 1.24 > 0.43
2.13 1 307 0.15 % 0,16 .89 3 0.59

<0, B0 .25 & 02 L.13 ¢ 0.46

€2.49 0.9 + G416 1.6 » 1.50
1.2 0.0 n,5% + 0,12 H.42 » 0.37
2.0 1 1.0% 0,57 + 0.3 1.12 » 060
0.31 # 0.75 1.52 & 027 <13
1.3} »1.79 0.5% & (a0 0.93 & 023
1.37 2 1.80 0.8% + 018 1.0% ¢+ 0.%

<t.2) RN L 111 ¢ 0.

3 Errors are 20 based on counting statistics.
b Sample not collected.

1.0



at

TARLL 5>

RAREGHUGLIDE CONGENTBATIONS IN GURFACF SANPLES
FKOH LOCATIONS 1DESTIFLEDR BY THE WALEOVER SCAN

Sample  Deseraption
m

. bedionwclide Concentrations (pfifgha .
Ra=3 Ik, [ RAT 123 kb e-117b Th-232b

Bl White Chip 0 10 © < < c 3

B2 White Chip %119 < c © c c

B3 White Chip 28 ¥r2 c c c c c

B4 Soil 31 fe0 6.45 + 0.%d 2.5+ .12 16.3 + 5.8 160 + 2 0.67 + .33

BS54 Soil 40 BO1 930 + 9 6.8% + 6.33 <10.3 064 <1.32

B5B White Chip 40 B3l € [ c [3 <

BS White Chip 40 BlO < ¢ [ c <

B7 Suil 42 792 s6. 1+ 2.2 .07+ 2.32 9.98 + £.68 312+ 0.20 0.86 + 1.27

B8 Seil 43 B4 %7 L] 6.5 » 3.46 5.3 s 4.6 9 ¢ 0.33 <3.26

B9 Soil 44 119 1.6 + 0.7 0.60 ¢+ 0.79 2.47 » L.47 2.2+ 0.20 1.U6 + 0.50

BiD Soil Ah HL B.5 + 2.0 194 1 2.9 I65 * 9 oy D% Gbb 1 1k

B11 White Chip 4% 804 3 c © 3

B12 Soil ar gl 1980 + 12 451 + 136 234 k.19 <4.33

B13 Nhite Chip 55 ¥91 [ I3 < ¢ v

Bl Soil 54 79 B39 4+ 2.0 22,5 & 1.2 <b. 51 z.4l & 0.1 L.§% 4 14K

Bl35 Bock 8 80 T.50 + 0.7} €043 T4 2 77 $4.31 ¢+ D16 1.19 & 0.9

Blé goil B &5 b0 + & A0.31 “7.83 “0.47 <170

BI?  Seil B 86 3.2 3 2.0 .01 & 2.44 14.5 3 6.8 0.79 1 0.15 0.64

Bl 3 Sotil b [2: 4 e o+ r.l <1.148 &.£468 & B.4%3 AU 3.590 + 1.47%

B9 White Chip B6 883 c [4 c c c

B20 Vhite Chip 90 80 c [ 3 c €

B2! Soil 106 B9 B4.0 1+ 2.1 239 4+ 2.95 17.2 + 4.8 <020 <«.31

B2?  Yellow Chaps 115 938 T4 4 1.8 16.3 + 2.8 20 0+ 9 D.71 s U.1B 0.8 + 116

B23 Suil s 92 .8+ 1 815 + ).6 104 + 4 0.2+ 0,14 <015

B4 Sail 117 940 G+ 1.6 6.81 + 1.77 4.8 2+ 3.0 0.55 + 1.15 1.26 ¢+ 0.5%

B35 Svil 120 942 jron * 10 1.6 + 25.7 <35.1 <z.10 <H.DS

B26  Rocks 120 939 9.6 + 1.7 5.10 + 3.00 5.7 2+ 1.6 0.15 + D.18 1.20 + 1.4%

BI74  Suil 121 925 610 + 10 1.1 s+ 1002 348 o+ 25.9 <0.68 <2.7%

HI?B Soil J21 925 SB.E s+ 2.4 €1.29 .18+ 7.94 <0.1% <0.78

B2§ Sail 124 R4 1130 + 7 124 + B.B 1500 + 28 <0.69 4.48 + 3.66

BT TeI1IGW LLAPK [ U MM ] T30 o+ 2.5 N = T 3430 x 3 R TLL Nl 3

B30 Mhite Chip 127 44l ¢ [ c 3 I3

B3l Soil 128 935 .07 1 1.03 3.2 0 LD 671 4 W6 <0.0% L.ad + 0,8

832 Sui) 132 950 4290 + 2 9.8 +17.3 <266 <1.83 <B.4H

By} Bpck 138 913 1L00 2 1o 13.0 r 9.8 .3 x 12.) .60 4.0

B34 Soil 139 951 90 + B 9.67 » B.1B 100y &3 5L .08

35 Rucks JET- %) arag o2 13 1.42 2 1.B7 A4S <0.13 1.23 « D98

Bi6 Suil & Rocks 135 984 30 s B 10.1 & 7.6 144 2+ 170 <0 54 .08

37 KOCKE L38 1009 7 7% N N N 1.0 r 1,30 <1 .2y <0.30 Q.00 > B9

3B Seil 160 998 130 + 2 485 ¢+ 1,85 €3.59 0.22 + 0.20 1.76 ¢ 1.7

B37 Soil 122 ame 150 =+ o.% QEd + 1A% <2.M <009 1.60 + 0.5
o .51 ¢ 2049 1.1+ &0 20,06 5551 LB

Bal 501l & Rocks 176 1016

45.0

Hefer to Table J for direct radiation levels.

Relatively large crrurs and poor delection eemsibivities are the reault of high levels
of Ra-216 or U-138 vhich cause increased cootinoua count rates.

S2411 sample with high Ba-226 coutent; activity levels are peescented in Table 6.
Errors are I0 bawed an counting elatistics.

ow
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RA-226 ACTIVITY IN SAMPLES FROM
LOCATIONS OF ELEVATED DIRECT RADIATION LEVELS

TABLE 6

Sample Grid Location Nature of Sample Ra~-226
N E (wci)
Bi 260 776 Wnite Chips 2.14
B2 2% 77@ " " 1.42
B3 28 772 " " &, 2
B3B 40 80l " " 0.49
Bé 40  BG " " 0.26
Bl 45 809 " " 0.13
BL3 53 797 " " 0,97
B19 86 383 " " 0.23
B20O a0 280 n " .57
B30 127 941 " " 0.59




0%

TABLE 7

RADTORUCLIDE CONCENTRATLONS L[N BORENOLE SOTI SAMPLES

Burehole Grid Lpcatien  Pepth e Radionuclide Concencrations {pCifg} _ -
Nu.& N E (=} Ra-226 u-235 U-238 Cs-137 Th-232
Hl PR D] Surface 9r.1 2 2.6b 4061 % 3.22 16.9 + 8. .26 <0.92

1 1.15 + 0.22 <01} 054 + 1,68 .04 4.91 + ©.33
Ky 0,98 + 0.32 <0.22 <0.70 <004 1.08 + 0.37
H2 & 775 Surface 1.21 + 0,27 <0.24 .00 ¢ 1.56 .40 + 000 0.36 » 0.36
0.5 1.40 + 0.37 <044 5,09 + 1.60 .23 s 0.14  1.22 2 0.8
1 3.0% 4 0,26 0.7 “.32 r Q.0% <D.DA G.72 1 0.41
H3 43 1D Surface 7.0 o+ 1.} 5.85% ¢+ 1.8) 509 43 0.3% 1 0,13 0.76 + 0.7)
n.5 1.32 & 0,38 0.25 ¢ 0,95 2.60 3 2.42 <0. 06 1,60 4 0.59
1 12+ B30 <. 39 F.4% 3 2,20 <0, &5 1.60 1 0.572
HYy 23 742 Suttace .0 + 0.8 L9 & 102 1.6 3+ 1,58 432 0033 .9k + D80
0.5 1.3% £+ 0.37 <(.28 1.08 2 0,90 <0.16 1.23 2 0.55
2 oK & No2% .18 287 2 2,03 G.09 2 000 1.5D 3 0.5
L} 8BS &5 Sucface 650 + & <0.11 <r.63 <0.47 <1.07
0.5 0.% 028 <0.19 0.22 & 0.482 <0.04 0.95 + 0.30
1 .15 + 0.33 <0.25 0.9 + 1.04 <0.0& [ RTERE N 2
) 85 BED Surface 386 + 2.1 <k.18 8.28 + .43 <U.11 J.ak ¢ 2,
0.5 L.5& + 0.32 <0.39 2.72 1 1.39 <0.06 1.26 # 0.50
1 1.62 » 0.26 <0.1% 1.19 ¢ 1.05 <0.03 .22 2 0.45
u? & BES Surface 7.76 + OL.TE €0.62 5.92 « 2.7 008 £ 0,08  0.91 1 0.3
0.5 1.1 + 6,29 <125 1.46 & 1,93 <0.05 0.93 + 0.37
z 1.16 + B.%4 <039 <117 <N_N& 1.9 + N A
L] 90 B&n Surlace 1.80 + D49 <. 38 637 + 1,72 MAF 4 0,15 E.O0 ¢ 0.9
0.5 D.% & 0,31 <0,03 <009 <0.0% L.23 o+ 0.5
2 1.06 + .30 .15 .95 3 0.% L3N T 1A 3 B0
us 3 Had Surface .40 ¢ 0,31 <. 23 <0.83 0.53 a 0,11 065 2 D26
6.3 1.31 + 0.30 <0.35 O.98 % 0.99  0.15 + 0.10  1.544 + 0,35
] G6.94 + Q.19 <0.1% .72 + 0.68 <n.02 D.gsH o+ BN
HLU 1200 %42 Surface 3300 + 30 9.6 4 2%.7 €15.1 <210 €8.05
0.5 1,148 » 0.28 “0.29 <0, 8 <0, 04 L.as ¢ 4.3y
? 1.61 # D.AD 0,35 1.93 » 2,12 <0.0% LIS TN A O )
Bl Y74 974 Surface 1130 7 F2.4 # 6.8 1500 + 28 <0.69 4,68 ¢ 3.6b
0.5 1.20 ¢ .44 <0.29 1.8 3 2.2% .01 1.18 + ©.52
1 1.5 3 0.45 <0,30 1.9% + 1.76 <04 L.34 = 0.70



TABLE ¥, cont.

RADTONUCLIDE CONCENTRATIONS IH BOREHOLE SOIL SAMPLES

Borehole Crid Locgtion  bepth . Redionuclide Comrentratinms {pCifgd =~

Ku. H E (m} Ka-226 U-315 U-238 Na-117 The-232

iz 131 950 Surtsce 4290 ¢ 21 9.8 ¢ 17.3 6.6 . %.48
n s 'RTPET, <016 0.94 + 1.17 <6.03 1.06 1+ 0.4D
1 1.79 1 4,38 <0.24 1.74 & 0.99 <0.03% 0.8L 1 D45
Bla 6D 398 Suxface 130 +3 4,65 + 3,85 <3.%9 T2 20,70 1.6 4032
0.5 121 ¢ 0.26 <t 30 3,02 ¢ 1.18 <0.0& 0,89 2 0.28
1 0.5 1 0,26 0.24 & 0.36 0.4 <0.03 B.61 3 040
uld 176 1017 Surface 0.2 % L4 <118 <3 1.06 ¢ 0.27  1.18 # 1.08
0.5 1.22 3 5.30 0.59 3 0.5% 1.48 1 302 WL 1o 0054
1 1.05 3 0.76 <0718 2.71 % 1.4 @.05 1.9% + 0052

-

e uls 183 105 Surface 1.74 5 0.33 <019 1L80 2 0,69 033 4 000 0,95 4 0,33
0.5 .20 <018 1.34 3 721 <. 04 0.80 r 0.36
p 3 700 <0.05 144 3 0.54

2 1.29 + 0.29 <0.32 1.7

4 Refer to Figure 4,
Errors are 2u based on counting statistics.
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TABLE 8

LISTING OF AREAS ON PROPERTY N”-NOKTH WHERE RADIONUCLIDE
CONCENTRATIONS EXCEED GDIDELINE CONTAMINATION LEVELS

Lacation®

Piipcipal Fstivated Quantities of Material Excceding Guidelines
Radinnuclidest Ares (nl) vg. Depth (m)  Volume (o3}
Area 1 Ra-226, U-238 175 0.15% 26
Arpa 3 Ra-126, U-738 oo 0.15% 43
Area 3 Ba~-216., [F-23E 250 on1s 4ER
1051070 #63-B70E Ra-226 4 [ B3 0.6

OR 6 BYE Ha=226
08 P40 Ha~126
on FILE Ra-226
0K XIGE Ra~226
Pl 1 BIE Ha 225
2008 E0DE Ra-226
o 80E Ra-22%
3N J60E Ra-22%
42K 792E Ra-226
&G FT9E Ha-176
S0 H30E Ra-216
53N FWHE Ha~126
534 ¥SIE Ha-216
540 J9IE Re-225
&0H HOE Ra-116
70N 900E Ha-226
T Brok Ra-226
1000 BIOE Ko 23D
1508 J50E Ra=126
180K I0S0E Ra-226
Te0M  LOMIE Ra-226
1yon Yorge Ra= ik
008 LOTOE Ra~216

Hemarke

Small jeulated
surface o1 fear
surface "bot spot™
or individual
picce nf contam-
inated debris or
wmatcraal. Each
of these locatiouns
invalves less than
o} iy woliwe.

4 Refer Lo Figure 7.
Based on sample analysis, direct

radiation levels, location, and

plysical appearance.
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APPENDIX A

INSTRUMENTATION AND ANALYTICAL PROCEDURES



APPENDIX A

Tagstrumentation and Analvtical Procedures

Gamma Seintillatios Measurement

Walkover surface scans and nmeasurcments of zamma exposure rates were
performed using ZEberline Model PRK-6 portable ratemeters with Victoreen
Model 48935 ysmma scintillacion probes coptaininmg 3.2 em x 2.8 em Nal(CLL)
scintillatien erystals. Count rates were converted to exposure tates
(uR/a} wsing factors determined by comparing &the respouse of che
seintillarion detector with that of a Reuter Stokes model RSE-111
pressurized ionizarion chamber at several locatiens on the NFSS and

off-site properties.

Beta~Gamma Dose Rate Messurements

Measurements were performed using Eberline "Rascal," Model PRS3-1,
portable scaler/ratemeters with Model HP~260 thin-window, pancake G-M, beta
probes. Dose rates (urad/h) were determined by comparisocn of the response

of a Victoreen Model 440 ionization chamber survey meter to that of the G-M
probes.

Boxehole Lozging

Borehele gaowma radiatioun mdasurements were performed using a Vicroreen
Hodel 489-35 gamma scintillatiosn probe, coomected to a Ludlum Model 2200
poertable scaler. The seintillation probe was shielded by a 1.2 em thick
leac¢ shield with four 2.5 em x 7 mm holes evenly spaced around the region
of the scintillation zrystal. The probe was lowered into each hole using o
tzipod holder with a small winch. Measurements were performed at 15-30 cm
intervals in all holes. The logzing data were used ro idenrify regicns of
possible residues and guide the selection of subsurface soil sampling
locations. Due to the varying ratios of Ra=226, U-235, U~238, Th-232, and
Cs5-137, there was no attempt to estimare seil radienuclide concentrations

directly from the leogging results.

A=1



Soil Sample Apalvsis

Gamma spectrometyy

Soil samples were dried, mixed, and a portion placed in a 0.51
Marinelli beaker. The quantity placed in each beaker was chosen to
reproduce the calibrated counting geometry and ranged frem 600 to 860 g of
spil.  Net s¢il weights were determined and the samples counted using
intrinsic germanium and Ge(Li) detectors coupled to a Muclear Data Model
ND-680 pulse height analyzer system. Background and Compton stripping,
peak search, peak identification, and conmcentration calculations were
performed using the computer capabiliries isherent in the analyzer system.
Eoergy peaks used for determipation of radionuclides of concern were:

Ra=-226 = 0.609% Mev from Bi-214 (ecorrected for equilibrium ceondicions)
U=~235 =~ 0.143 MeV

U-238 - 0.094 MeV from Th-234 (secular eguilibrium assumed)

Th=232 - 0.911 MeV from Ac~228 (secular equilibrium assumed)

Ce-137 - 0.A62 MaV

Calibration and Qualirvy Assutrance

With the excaption of the exposure and dose rate conversion facrors
for portable survey gamma and beta-gamms meters, all suyvey and laboratory
instruments were calibrated with NBS-traceable standards. The calibration

procedures for these portable instruments are described above,

Quality «control procedures on all  instruments included daily
background and check~source measurements to coafirm equipment performance
was within aqceptable statistidal fluctuations. The URAU laboratory

participates in the EPA Quality Assurance Program.



APFPENDIX B

SUMMARY 0OF RADIATION GUIDELINES
APPLICABLE TC OFF~SITE PROPERTIES AT THE NIAGARA FALLS STORAGE SITX=



V. 8. DEFPARTMENT QF ENERGY

FESIDUAL CONTAMINATION AND WASTE CONTROL CRITERIA

FCR .
FOPMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM (FUSEAP)
AND

BEMUTE SURPLUS FACILITTEZ MaNAGEMEINT PRCGRAM (8TMP) SITES

Fresented here are the residual contamination cleanup and waste control
nritefia i general applicabllity to the FUBRAFX project and rexncte SEMP
sites— ,

With the excepricon of limivs for radium-22¢, the soil residual contamination
crivreria were developed on the basls of limiting maximum individual radiation
exposure to DOE lipits specified in DOZ Order 5480.14 exclusive of exposure
frow natural background radiation or medical procedures. The aggregate of the
contribucion from all major pathways, bacsed on scenarios for permanent
intrusion, e.g., establishing residences on the site, has been assumed. In
most circumstances, the probability is low that such an intrusion will occur.
Also, conservative assumptions were used in deriving these criteria to ensure
that & particular dose limit would net be exceeded., Use of these criteria is
additionally conmservative because the pathways considered in the derivaticn of
the cricteria assume all water intake and most foocd intake 1s from the site.
Also, the sites ofter have limited agricultural capability and the
contamination is generally not homegeneous. The combined effecr of these
factors is such that the probsble radiation exposure to the average population
en, or in the wiginicy of, FUSRAP sites decontaminared to these csrireria limins
will nct be appreciably different from chat cormally received froa natural
background radiation.

The residual contamination criteria for surfﬁ e consamiration of structures
were developed from a proposed ANSI standard™' wodified as appropriate ro be
eonsistent with DOE Order 54B0.1A and the specific needs of FUSRAP for
eost~affective, workable guidelines which provide an adequate safety margin.
The waste control criteria are consistent with applicable DOE Orders and EPA's
regulations for inactive uraniuvm milling sites., 40 CFR 192,

ifA remore S5FMF gsite 15 one that 15 gxecess to DOE programmatic needs and is
located outside 2 wajor operating DOE R&D or preduction area, Kemote sites

are motre likely to be released to the public or excessed to other government
agencles alfter decontamination than are sites leocated with major R&D or

production areas.

E/ANSI NK13.12 {(proposed) =~ an adaptation to be applied, as appropriate.



RESTDUAL CONTAMINATION CRITIRIA FOP FORMERLY UTILIZED SITES AN REMOTE

SURFLUN FALILITIES MAMAGE

=n1 FROGRAM &

The follewing criteria Tepresent the maxigup Yesidual contamination limivs
for unrestrigted wuse of land and structures ccntazinated with radionuclides
Telared to the nuclear fuel c¢ycle at FUSRAP acd remore SPMF sites. It is
the policy of DOE to decoptaminate sites to contamisation levels at or
below the Zimirs and Iin & manner consistent with DOE’s
as~low-ge-is~-reasonably-achievable {ALARA) pelicy. Residual contazinscion
limivs for ?yher nueclides will be developed when reguired using the sace

methodol ogy=

1.

as was used {or those represented here.

501l {Land) Oriteria (Mawi=sus limlts for Unrestricted Usa)

Radioeruvelide

5/

U”ﬂatgFal
T2 3 B

v-2342/
2302

Ra~226

2358/

Pa-231
Ac=-227

Th-232

Am-241

pu-24 12/

Pu-238, 239, 240
Cs~1237

Srm0

B=3 {(pCi/zl soil mouisture)

l/Described in ORC-831 and QRO-83Z.

Soil Cric&ria%/'a/':/

(pCl/y above haskground)

75

150

150

15
5 pCi/g. averaged over the
first 15 cw of soll below
the surface; 15 pCi/g vhen
averaged over 153 oz thick
soll layers more than 15 cn
below the surface and less
than 1.5« beleow the surface.

140
40
190

13

20
800
100

80
160

3,200

r )
Ebln the event of cccurrence of mixtures of radionuclides, the
fraction coentributed by each rtadicnuclide to its limit shall be
determined, and the sum of these fractiens shall nor exceed 1. There
are two epenial cases for which this rule must be modifiec:

3-2



{a) 1f Ra=-226 is present, then the fraction for Ra-226 should neot be
ineluded i the gum 1 the Ra~246 concentration 15 less than or
equal to the Th-23C cencentration. 1f the Ra=226 concenrration
exceeds the Th-230 foncentration, .then the sux shall be
evaluaLed by replacing Lhe Ra~216 conctentratien by the
cifference between the Ra-226 and Th-230 concentrations,

(b) 1f Ac—227 is prescnat, then the same tule given in (a) for Ra—226
relative to Th-230 applies for Ac~227 relative to Pa=23],

Except for Ra-226, these ariteria represent unrestrictedeuse
residual concentratiens above background averaged acrogs any 12 oo
thick laver to anv depth and over any contiguous 100 =° surisce area.
The same corditions srevail for Ra-I26 ewcept for scil layers henearh
1.5 m; beneath 1.5 ©, the allowable Ra=Z26 concentration may be

affected by site~specific conditions and must be evaluated
accordingly.

4
mflacalized concentrations in excess og these limits are allowable

-

!

.
—

7/

I , ,
4 curie of natural uranius wmeans the sunw of 2.7 = 10

provided zhat the average over 100 @~ is not exceeded.

10

disintegrations per secopd {(dis/s) from U-238 plus 3.7 =z 1010 dis/s
from U-234 plus 1.7 % 107 dis/s from U~235. One curie of natural
uranius is eguivalent to 3,000 kilegrams or 6,600 pounds of natural
yranium.

Assumes no other uraniun isctopes are present.

—'The Th-230 guideline is 15 pCi/g te account for Ingrowth af Re-22€

8/

as Th-230 decays. Re-226 15 a limiring radlonuclide becauvse 1ts
decay product is Ro=222 pas.

The Pu=24) ecriterion was derived frow the Am~24] concentration.

Structure Criterda [(Mawimum Limits for Unrestricted Used

a. Indeor Badan Decay Products
A strupture located on private propernty and intended for
unrestricted use shall be subjest to Tewedial action as necessary
ts ensure the annual average concentration of radon decay products
i3 less than 0.03 WL within the structure.

b. Indoor Gamms Fadiavien

The indoor gamma radiation after decontanminaticn shall not exceed
20 microrcentgen per hour (20 pR/h) above background.



Cu

Indoar/Outdeoor Structure Surface Comta=mination

Radlonuelides

Group i:

Radionuclides for which the
ungoutrelled area concents atign
guide jr.air abOve bac&&rcpn&— is
2 % 107 ci/u” er less or for
whiek the umcontrolled arcs con-
centration §uide in water aboge
baakﬁround— 15 2 x 1077 Ci/wm

or lasgg:; ineludes Pa~231, Th=-228,
Th-230, Ac-227, Ra-1226, Ra—lZB, and
Pb-210.

CGroup 2:

Radicnuclides not in Group 1 fer
whieh the uncontrolled area con~
centTa }un guide in, air abgve back-
ground— is 1 x 10 Ci/a” or less
or for which the uncontrolied area
cuncentrat§ gulde do uater abmve
background—" is ! x 1077 c4/m” or

less; includes U-232, U-238, Th~23Z,

Ra—-223, and Po~210.

Grqu 3:

Those radlionuelides not io Group

1 or Group 2; includes U=234,
U-235, and Ra=224

and all sther beta-~gemma exmitters.

iy,

Elilowable Surface v,
Residual Contam ﬂatianw
(dom/10C =)

-
The levels may be averaged aver 1 o~
g T

Total Removable

100 20
1,000 200
5, GO0 1,000

pravided the caximum

activizy in anv area of 100 cx® is less than 3 times the limic
valug; dpm = disintegrations per mirute. Ir the avent of
orcurrence of mixtures of radienmuelides, the fracrion contribured

by eaech radionuclide to drs limit shall be determined, and the
sym of these fractions shall net exceed 1.

2/

— Given in Attachment 1 to Chapter XTI,

5480.]A.

Table I, DOE Order



CONTROL OF RADICACTIVE WASTES AND PESIDUES FROM FUSRAP AND REMDTE SFMP
S1TES

Specified here are the control requirezents (criteria) for radioactive

wasies and residues related to the nuclear fuel cycle at FUSRAP and remnte
SFMP sites.

1. Interir Storage

1 operational and control requirements specified Iin the following LOE
Orcers shall apply:

8. 5480.1A, Environmental Protection, Safety, and Health Protection
Frogram for DOE Operations.

b. 5480.2%, Bazardous and Radicactive Mixed Waste Management,

c. 54B3.1., Ceccupational Safetv and Health Program for Government-Owned
Contractor-Operated Facilities.

d. 54B4.1, Environmental Protection, Safety, and Health Protection
Information Reporting Re¢uirements,

e. S484.2, Unusual Occurrence Reporting System.

f. Contrel and stabilization featurez will be designed to ensure, to
the extent reasonably achievable, an effective life of 50 vears,
and in any case, at least 25 years.

g- Rn~222 concentrations in the atmosphere above facility surfaces or
openings shall oot (1) exceed 100 pCil/l at aaoy given polnt, or an
average concentration of 30 pCi/l for the facility site, or (2)

exceed an average Rn—222 concentration at or above any location
outside the facility site of 3.0 pCi/) (above background).

h. TFor water protestion, vse existing state and federal standards;
apply site-specific measures vhare needed.
4. Long-Term Management

a2, &#l1) operarional reauvirements specified for Interinm Storage
Facilities (B.1) will apply.

k. Cantrnl and stabilization features will be designed to ensure to
the extent reasconably achievable, an effective life of 1,000 wears
and, in any case, at least 200 years. Other disposal site design
features shall conform with 40 CFR Part 152 performance
guidelines/requirements.



c' *

- "
¢+ Rn-222 exmanation to the stmosphere frem facility surfaces or

cpeningg shall not (1) exceed an average release rate of 20
2Ci/z"/s, or {(2) increase the annual average Eo~222 ceoncentration

at or above any location outside the-facility site by more than 0.5
pCi/1.

d. For water protection, use existing state and federal standards;
apply sitc-specific measures where ncoeded.

e. Prior to placewent of a0y potentially biodegradable contaminated
vastes in a Long-Term Management Faeiliry, guch wastes will be
properly conditioned to (1) ensure that the gemeration and escape
of biopenic gases will nor cause the criteria in paragreph 2.¢. to
be axceeded, and (2) ensure that biodegradation withic the facility
will net result in prezature structural failure zor in accordance
with the eriteria in paragraph 2.b.. If bilodegradable wastes are
condizioned by incinerarion, incineration operations will be
carried out in coopliance with all applicable federal, state, and
local air emission standards and requirements, including any
standards for radionuclides established pursuast to 40 CFP Pars 61,
Natippal Eaission Standards for Hezardows Adlr Pollutants (NESHAPS).

EXCEPTIONS

l: Precedure —— Analysis of site-specific conditions.

2. Applicability —— Where health znd safery would be endangared, or
where cost ¢learly outweighs benefits.

CRITERIA SQURCE

Criterla Source

1/

Residual Contanmination Criterias~

8oil Criteria DOE Order 3480. ?,
40 CFR Farr 192~

Structure Criteria 40 CFR Parr 192

=y

proposed ANSEL NI3,.12.

Control of Fadioactive Wastes and Residues

Interim Storage DOE Order 5480.14
Long-Term Management 40 CFR Part 192

56



Excepsions

Procedure 40 CFE Parr 192
Applicabilicy 40 CF? Part 192

’ l/The bases of the residuval contazination criteria are developed in

ORO~831 as supplemerted and ORO-832.

EfBased on limiting the concentration of radon-222 decay products to
0.6%2 WL wirthin struetures.
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DETECTION SCIENCES GROUP
INTRODUCTION AND SUMMARY

On QOctober 11«14 and October 17, 1982, Detection Sciences Group performed a
ground-penetrating radar survey of Property N-N' North at the former Lake
Ontarie Ordnance Works, Lewiston, New York. The survey was perfarmed in
accordance with Oak Ridge Associated Universities. Inc. Purchase Order No.
C-2993Z-008, Letter Release No. 8, dated October 11, 1983. The survey work

was conducted under the field direction and instructions of Q.R.A.U.
personnel.

On October 11 and 12, four grid-surveys were made in Area N-N' North. The
first area to be surveyed ran from 10N to 72N, covering 5 meter intervals
from 770E to 810E. The results of this grid survey are listed 1n Table I,
and are 11lustrated in Figure 1,

The second area to be surveyed ran from 74N to 126N, covering 5 meter
intervals from 870E to 890E. The results of this grid survey are listed in
Table II, and are illustrated in Figure 2.

The third area to be surveyed ran from 105N to 154N, covering 5 meter
intervals from 920E to 960E. The results of this grid survey are listed in
Table 111, and are illustrated in Figure 3.

The fourth area to be surveyed ran from 153N to 190N, covering 5 meter
intervals from T000E to 1020E. The results of this grid survey are listed in
Tabte 1V, and are illustrated in Figure 4.

With the exception of Figure 4, it will be noted that the radar anomalies
tend to be clustered along an ovrientation that is parallel to the railroad
tracks, and parallel to the associated access roads along the tracks, This
is particularly evident in Figures 1 and 2. This radar evidence indicates
thg% tﬁf former use of the site was closely Tinked to the existence of the
railroad.

On Ocetnber 13, 14 and 17, 1983, a total of 11 systematic horings were
inspected on Property N=N' North., (This procedure has been described in
detail in the Final Report on Property G, dated August, 1983, and will not
be iterated here,) Potential drilling obstacles were found at 2 of the 11
locations. The proposed locations for the 11 borings and the final locations
of the borings are listed in Table V.

The designations of the borings, N1 through N11 for the systematic borings,
are designations assigned by Detection Sciences Group in accordance with the
sequence in which the borings were inspected, and are not designations
avsigned by O.R.A.U.

A separate binding, titled "Radar Graphic Charts, Area N-N' North, Systematic
Borings®, contains all of the radar charts of borings inspected in Arca N-N'
North. The proposed Tlocation for the boring is the centerpoint of each
chart, shown by a pair of vertical dashed lines, The final location of each
horing 1s shown by the arrow at the top of each chart, The vertical scale
for all of the boring inspection charts is 1 dinch = 1 foot. A separate
binding titled "Radar Graphic Charts, Area N-N' North, Grid Surveys” shows
the vertical profiles and the anomalies along each grid line. The vertical
scale of these charts is 1" = 2 feet.
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Chart Fadar
Number Line
1 770E
Z /75E
3 780E
A 7B5E
790F
795E
7 B0OGE
8 80RE
9 210

SCIENCES GROUP

TABLE I

3RID SURVEY ANOMALLIES
AREA N-N' NORTH

~ocation Depth
{(Maters) (Cm.)
10N to 13N Q' to 5.0
I5N to 40N Q' to 5.5
32N to 41N 0’ to 4.0
51 .5N
1IN to 54.5N ¢' to 3.0
36N to 38N ¢' to 4.5
38N to 43N 3.9
48.5N to SN 3.0
42N to 47N 35!
44N to 47N 3.0
52N to 53.5N 3.5
29N to 31N 3.0
38N 2.5
7N to 52N 2.0
51N to 53N 3.0
35N to 38N 0' to &'
40N 2.3
48N 2.3
53N o E6N 2.0

Comments
Wet Area
wWet Saturated Area
Wet Area
Metal
Wet Area
Wet Depressed Area
Buried Material
Buried Material
Filled Pit w/icnic Materdial
Tonic Mateardal
Buried Crushed Metal
fonic Materiai
Fipe
Tonic Material
Buried Material
et Area
Buried Crushed Metal
Buried Objecs
Tonic Material
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Scale:
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5 Mebers
208 - Legend
rresmnnddd Web hrea
i {33— Buried Qbject
WEARNXEY Be-jec Metal
3 EEELEEERERR Bu-iec Material
10N TR Huried Tonic Material

Figure 1. AREA N/N' North RADAR ANCMALIES
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Chart Radar

Numher Line
139 87CE
11 BISN
V8 B8CE
13 88tr
14 BY0E

GRID SURVEY ANCMALLIES
ARKEA N-N' NORTH

TABLE 11

Location
{Meters)

81N tc B2.N

24N

35N to BEN

34N to 94N

87N to B8N

JoN to BBN

29N 1o 90N
SN

93N <o 100N
93.5N
85,5N
83N

173N o TGN
GaN

101.E6N to 104N

Depth
(Cm.)

I
2.0
3.

3.0

W B P

[ 7S T X TS T V% B VM)

3I

DI

Comments
Zuried Crushed Metal
Buried Dbjects
Buriec ObJjects
Buriec Object
Wet Saturated Area
Burie¢ Trusned Metal
Srushed Meta)l
-ruskted Metal
Metal Object
Wet Saturated Area
Buried Jbject
Buried Jbject
Buried Jbject
Crushed Metal
Buried Qbject
Buried Material
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Scale:
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E Maters T v

“shbrberony Wet Area

~$— Buried Qb jecr i

SRy Buried Metal
BEEEINEIEML Burieq material
et Buried Joric Yaterial

Figure 2. AREA N/N' Neorth RADAR ANOMALLES
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TABLE 111
GRID SURVEY ANOMALLIES
ARTA N-N' NORTH

chart Radar Locatian Jenth
Numoer Line (Maters) (Cm, ) Comments
13 SZ0E 121.5N 3.7 Pipe
125N tc 127N 2.0 Buried Material
18 9258 121N te 122N 2.2 Buried Material
124N 3.0 Buried Object
V7 330E 127N to 129N 3.y Buried Debris
133N to 134N 2.2 Buried Cebris
21 950E 13%.5N 2.4 Buried Ohject
22 355E 145N 2.5 Buried Debris
23 SEQE 135N to 137M 3.6 Buried Debris
123N to. 135N 3.0 lTonic Material
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Figure 3. AREA N/N' North RADAR ANOMALIES
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Chart Radar
Number Line
24 12008
25 1305E
26 10108

TABLE 1V
GRIC SURVEY ANOMALLTES

AREA N-K' NORTK

Location Cepth
(Meters) {m.) Comments
184N to 157N 3.0 Ave., Buried Wzterial
TEIN to 152.5N 2.7 Buried Material
176.5N Z.5' Crushed Metal
179N to 137N 1.5° Filled Exzavation
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Figure 4, AREA N/N' North RADAR ANOMAL
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Boring
Number

N1
N2
N3
NG
N5
N
N7
N8
N3
N10Q
N1

SCIENCES GROUP

AREA N-N" NCORTH - SYSTEMATIC BORINGS

BORING LOCATIONS DETERMINED BY RADAR

TABLE V

Direction of
Relacation

Move
Move

2m North
Tm East

Fropased
Lacation

aN.
PN,
N,
N,
140N,
200N,
420N,
180N,
280N,
3240,
240N,

101E
430E
820E
1300E
1540E
1825E
1000E
1C80E
4208
1380E
105E

=inal

@b
an,
3N,
ON,
140,
300N,
420N,
180N,
280N,
334N,
240N,

Location

101z
48(c
B2CE
1301E
15408
1825E
1000E
1080
420E
1380E
105E
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