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FIGURE 3. Areas of Elevated Direct Radiation Levels Identified
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61

TABLE 1-A

BACKGROUND EXPOSURE RATES

AND

RADIONUCLIDE CONCENTRATIONS IN BASELINE SOTL SAMPLES

Exposure Rateb

Radionuclide Concentrations (pCi/fg)

Location?
{(uR/h} Ra—226 U-235 U-238 Th-232 Cs-137

1 6.8 0.74 £ 0.1AC <0.19 <2.89 0.70 + 0.46 0.29 + 0.08
2 6.8 0.75 + 0.19 <0.19 <3.35 0.86 + 0,24 0.24 + 0,08
3 8.3 0.7 + 0.18 0.46 + 0.41 <3.72 0.88 + 0.33 0.34 + 0.09
fA 7.9 0.67 = 0.18 <0.22 <410 1.18 + 0.35 0.12 £ 0.07
3 7.3 0.70 + 0.16 <0.17 <3.34 0.68 + 0,24 0.14 + 0,07
6 7.7 0.50 + 0.15 <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 0.35 + D.0OR
B 7.6 0.53% + 0.12 <0.14% <2.20 0.54 + 0.23 <0.02
9 7.1 0.63 + 0.20 <0.23 <4,16 0.83 + 0.38 0.69 + (.11
10 7.1 8.70 + 0.16 <0.1% <2.98 0.59 + 0.25 0.6% + 0.10
11 6.7 <0.09 <0.1% <2.83 0.4% + 0.31 0.48 + D.14
12 7.1 0.48 + 0.13 <0.16 <2.84 0.65 + 0.26 0.68 + 0.10
13 6.7 0.57 + 0.14 <0.17 €2.36 0.49 + 0.26 0.41 + 0.08
14 6.8 0.68 + 0.17 <0.19 <3.24 0.67 + 0.25 0.70 + 0.10
15 8.2 0.65 + 0,14 <0.17 <3.20 0.72 + 0.35 0.23 + 0.08
18 i ob 0.91 + 0.17 <0.71 <3.58 0.83 + 0.25 ¢.61 + 0.09
17 7.0 0.48 + 0.14 <0.16 <2.73 0.32 + 0.22 0.38 + 0.08
18 7.7 0.73 + 0.16 <0.18 6.26 + 9.23 1.01 + 0.44 0.32 + 0.12
19 5.8 1,22 % 0.22 <0.23 <3.7¢ 1.08 + 0,49 1,05 % 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 <0.09 to 1,22 <014 to D.46 <2.20 to 6.26 0,32 to 1.18 <0,02 to 1.05

2 Refer to Figure 6.
Measured at 1 m above the surface.
¢ Errors are 2¢ based on counting statistics.
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TABLE 1-B

RADIONUCLIDE CONCENTRATIONS IN BASELINE WATER SAMPLES

Locationa Radionuclide Concantratione (pCi/1l)
Gross Alpha Gross Beta

Wi 0.95 + 0.93 P 4.79 + 1.15
w2 0.95 + 0.94 - 2,17 + 1,31
W3 0.55 + 0.78 2.73 £+ 1.05
W4 0.63 + 0.89 5.37 + 1.17
W5 0.73 + 0.68 Q.64
Wb 1.87 + 1.84 14.3 + 2.4
W7 1.16 % 0.66 <0.63
Range 0.55 to 1.87 <0.63 to 14.3

2 Refer to Figure 6.
Errors are 2o based on counting statlstics.

20
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TABLE 2

DIRECT RADTATION LEVELS MEASURED
AT 40 M GRID INTERVALS

Grid Gamma Exposure Gamma Exposure BelLa—Gauwuw Dose
Location Rates at | m Above Rates at rthe Rates at 1 cm Above
the Surface Surface the Surface
(uz/m) (uR/h) furad/h)
0 , S0E® 12 12 12
¢ , 40 12 23 13
c, 0 12 13 13
0 , 40W 13 12 ]
0, s2wP 13 13 17
0, 97wb 12 13 13
0 ,120W 12 13 13
0 ,l60W 12 12 12
0 ,200wW 11 13 14
0 ,235W2 11 12 12
405, 5022 16 16 18
408, 40E 11 12 12
405, 0 11 11 15
408, 40w 12 11 11
408, S4wP 12 12 12
505, 95WP 10 10 10
408,120 I 10 18
40%,160U 10 10 10
80s, 5302 16 16 14
805, 40E 10 10 10
805, 4E® 10 10 10
308, 40W 10 11 16
805, S4WP 11 12 18
805, 95W? 10 11 11
80S,120W 10 .0 15
308,165Wc 9 10 10
BOS,200W 10 10 1l
1203, S50C 14 14 VA
1208, 40E 9 9 g
1208, 0 10 10 12
[208, 40W 10 IC [z
1208, 55W2 11 11 12
1208, 95WP 10 10 )
1208,120W 10 10 13
1208 ,160W 0 10 il
1208,200W 10 10 10
1603, SOE® l4 14 14
16065, 40F 10 10 b1
1608, 0 Ll 10 12
1605, 40W 1 11 11
1605, S3Wb e 10 15
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TABLE 2, wunt.

DIRECT RADTATTIOCON LEVELS MEASURED
AT 0 M INTERVALS

Grid Gamma ExXposure Gamma Exposure geta-Gamma Doge
Location Rates at 1 m Above Rates at the Rates at 1 cm Apove
the Surface Surface the Surface
{pR/ ) (uR/h) {urad/h)
1605, ¢6wb 10 ‘0 15
1605,120W 10 .0 12
1605, 160W 10 10 10
1605,200W 1C 9 9
2005, SOE? 16 16 16
2005, 40E 10 10 10
2605, 0 1C 10 12
2605, 50W L0 I, 16
2008, S4uD 10 10 10
2005, 97WR 10 11 11
2008, 120W 10 10 10
2008,160W g 9 11
2005 ,200W 19 10 10
2408, S50E2 13 16 18
2405, 40E 12 10 il
2408, 0 10 10 16
2408, 40w 10 10 10
2608, H3wP L0 10 4
2408, 9SWD 10 11 .l
2608,120W 10 1C My
2608, 160W o 9 1o
2805, S50E® 16 16 16
2805, 40k 11 10 10
2808, 0 10 LG 10
2805, 4CW 10 10 12
2805, 54WP 10 11 11
2808, 95WP 10 10 13
2808, 120W 10 11 11
2808,160W 10 10 10
2808,200W 9 12 12
3208, S0E? 15 15 16
3208, 40E 11 12 LC
3205, O 10 10 10
1203, 400 10 11 13
3205, SiWP 11 11 11
3205, 95WP Lo 10 i1
3208, 120W 10 "0 10
3208,160W 9 10 12
3208,200W 10 0 10
3605, SOEA 14 16 15
3508, 40F 12 11 11
22
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TABLE 2, cent.

DIRECT RADIATION LEVELS MEASURED
AT 40 M INTERVALS

Grid Gamma Exposure Garma Exposure Beta—-Gamma Dose
Location Rates at . m Above Rates af the Rates at 1 cm Above
the Surface Surface the Surface
(ur/h) { R/ 1) furad/h)
3608, 0 0 10 10
3605, LIW 11 1 15
3608, S3WD 11 10 11
1608, 95WP 10 10 19
3608,120W 10 10 11
3608 ,160U0 9 10 12
3608,200W 10 10 10
40058, 50E® 16 16 17
4008, 40E 10 11 11
4008, 9 11 1. 12
s00s, sawb mn 10 1
4005, 96WP 10 11 11
4008,120W 10 10 10
4008,160W 10 10 13
4005, 200W 1c 10 11

Measurement performed at property boundary.

Measurement performed at edge of drainage ditzh easement.

€ 40 m grid intersection not accessible; measurement pearformed at closest
accessible poing.

o

23
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TABLE 3

LIRECT RADTATION LEVELS MEASURED AT I M GRID INTERVALS
IN THE VICINITY OF THE CONCRETE PAD

arid (ammz EXpasure Gamms Exposure Beta=-Gamma Dose
Location Rates at 1 o Above Rates at the Rates at 1 cm Above
the Surface Surface the Surface
(uR/ W) {uz/n) (urad/h)
35, 0O 1& 11 13
58, SW 11 11 11
58, loW 14 16 16
38, 15w 11 10 11
35, 20W 1l 11 15
58, 25w 10 12 12
5%, 30w 10 12 12
58, 35w I1 12 13
58, 40W 14 21 21
33, 45W 10 12 13
58, S0w 11 12 21
105, C 10 11 L4
105, 5w 1l 12 i2
105, 1CW 16 Z0 20
105, 15W 12 14 16
05, 20W 12 1z 17
08, 23w 13 12 12
103, 20w 12 i1 15
108, 35w 13 11 13
105, 40W 12 13 16
105, 45W 12 12 12
105, 50w i2 12 15
158, 0 Il 11 11
158, 5w 23 12 44
158, 10W i6 14 43
I55, 15W 14 12 12
155, 20w 10 10 19
155, 2O0W 10 11 11
135, 30w 10 11 12
158, 35w 12 L2 12
188, 40w 22 13 A5
135, 45W la 13 13
155, 50W 12 14 14
208, 0O 11 11 13
208, SW 13 12 15
08, 10w ki 30 96
205, I5W 12 HY 11
205, 20W 10 10 10
205, 25W 11 10 10
205, 30w 11 10 14
24
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TABLE 3, cont.

DIRECT RADIATION LEVELS MEASURED AT 5 M GRID INTERVALS
IN THE VICINITY

OF THE CONCRETE PADR

Grid Gamma Exposure Gamma Exposure Bera-Gamma Dose
Locazion Eates at 1 m Above Fates at the Rates at 1 cm Above
the Surface Surface the Surface
(urR/M) (uR/h) (urad/h)
208, 35W Ia! 10 10
205, 4OW 28 49 120
208, 45W 12 11l 16
205, 50w 11 1l 11
255, 0 10 X 12
258, 5W 19 21 b4
255, 10w 32 42 130
25353, 15w 20 19 42
255, 20W 21 27 73
238, 25W 22 23 32
255, 30w 21 22 22
158, 35W 24 22 75
258, 40W 29 37 110
255, 45W 17 12 15
255, 50w - Il 11 i4
s, 0 11 11 11
305, 5W 12 11 ia
305, 10W 3 11 11
308, 15W 16 12 12
308, 0% 16 12 12
ins, 25w 14 12 la
308, 0w 15 12 12
305, 35w 14 13 13
305, 40W 14 12 12
308, 45W 11 11 11
3os, 50w 13 1C 13
23
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TABLE &

DIRECT RADIATION LEVELS AT LOCATIONS
IDENTIFIED BY THE WALKOVER SURFACE SCAN

Exposure Rate (pk/h} Surface Contact Exposure
Location®  Grid Locatlon Contact 1 m Above Surface Dose Rate Sampleb Rate After Sample
{prad/hd Remaval (LR/h)

1 32¢, A2E 24 16 40 Bl A & B 24
2 1925, 47E 4] 22 100 B2 73
3 225, 11u 88 82 82 B3 120
4 135, 154 8 19 44 B4 30
5 &85, 8W 38 18 61 BS5 35
6 55, 35W 8 17 35 BH 25
7 145, 39W 38 23 69 B? 41
8 205, 40u 75 30 100 B8 70

3 Refer to Figure 3.
b 5511 concentrations presented in Table 7.
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TABLE 5

RADIONUCLIDE CONCENTRATIONS IN SURFACE 5011 SAMPLES
FROM 40 M GRID INTERYALS

Grid Radicnuelide Concentrations (pCi/g)

Location Ra-226 U-235 u-238 Cs~137
75, 4oeb 2.28 + 0.482 <0.27 <1.06 1.69 + 0.20
45, a b 1.78 ¥ 0.413 <0.28 1.55 + ©.99 .71 1 0.16
33, 40uP 2.03 £ 0.38 <0.27 2.77 + 2.01 0.63 + 0.16
3s, 52uPeC 2.3t ¥ 0.39 <0.11 2,32 + 1.82 0.53 * 0.14
1g, arubac 2091 ¥ aum <0.27 1.94 + 2.20 0.73 + 0.15
35, 120" 2.90 + 0.41 <0.31 Sy 0.76 + 0.16
35, 16042 1.75 + 0.36 <0.26 2.17 £ 1.97 0.70 ¥ 0,15
ag, 2n0ud 1.48 + 0.13 <24 1.9% + 2.69 0.76 + 0.14

405, 40 0.94 + 0.31 0.40 + 0.05 2.47 + 1.19 0.28 + 0.16
405, 0 1.01 * 0.38 <013 0.73  0.83 0.21 ¥ 0.11
408, 40M 0.66 + 0.25 <0.24 1.58 ¥ 1413 D.38 ¥ 0.11
405, S4uC 0.96 + 0.23 <0.50 1.06 + 0.63 <009

408, 95uC 0.61 * 0.28 <0.22 147 ¥ 0,53 0.44 + 0L15
408,120 1,05 + 0.42 <0.21 <0.95 0.67 * 0.14
405,160 0.81 + 0,21 <049 0.96 + 0.79 0.67 + 0.10
405,200 0.85 + 0.21 <B.52 0.88 ¥ 0.78 0.67 f 0.14
808, 40K 1.04 T 0.34 <0.27 <0.94 0.86 T 0.18
8os, 4ED 0.73 * 0.28 <0.49 0.61 + 1.04 0.21 + 0.08
805, 40N 0.5% + 0.23 0.14 + 0.08 1.72 + 1.54 <0.04

ang, 54u° 0.69 + 0.17 .St 0.81 * 0.86 <0.07

8035, 95K° 0.76 + 0.33 <0.20 1.76 + 1.89 0.49 + 0.11
805, 1204 0.84 + 0.30 <0,51 0.67 + 0.98 0.67 + 0.12
808, 1656P 0.80 £ 0.26 <0.20 <1-n2 0.68 ¥ 0.16
805, 200H 0.78 + 0.2 <0.23 <0.97 069 + 0.14

1208, 40E 0.74 ¥ 0.28 <0.27 <1.04 0.72 ¥ 0.15

1208, 0 0.95 + n.%4 <0.77 1.47 + 1.5R 0. 0.2

1208, &40W 1.08 ¥ 0.33 <0.27 1.27 ¥ 1.98 0.39 ¥ 0.11
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TABLE 5, cont.

RADIONUCLIDE CONCENTRATICHS IN SURFACE SOIL SAMPLES

FROM 40 M GRID INTERVALS

Radionuclide Concentrations {pCi/g}

Appendix C

Grid

Location Ra-226 U-235 U-238 Cs—137

1208, 55W¢ 0.78 + 0.21 £0.51 1 44 + 0.69 <0.07

1208, 95U 0.45 + 0.23 <0.44 <0.94 0.33 + 0,10
1208, 1204 0.85 + 0.30 <0.29 1.70 + 2,18 0.96 + 0.16
1208, 160W 0.74 + 0.40 <0.33 1.78 + 2.28 1.00 ¥ 0.17
1208, 2000 0.66 + 0.23 <0.27 1.61 + 1,93 0.49 ¥ 0.11
1608, 40K 0.91 + 0.30 <0.26 2.59 ¥ 1.66 0.67 ¥ 0.13
1608, 0 0.83 + 0.23 <0.48 1.19 + 0.81 <0.11

1608, 40 0.70 £ 0.26 <0.21 <0.30 0.2 + 0,11
1605, 5IKC 0.70 ¥ 0.25 <0.27 <0.97 0,22 F 0.13
1605, 96W° 0.79 ¥ 0.30 0.26 + 0.12 5.12 + 1.88 0.68 + 0,13
1605, 1204 0.94 + 0.24 <0,20 1.24 + 2,34 0,75 + 0.14
1608, 1604 0.55 ¥ 0.32 <130 2.72 ¥ 0.58 0.55 + 0.20
1608, 200U 0.54 + 0,40 <6.20 <0.88 0.69 ¥ 0.14
2008, 40E 0.80 + 0.26 <0.49 0.98 + 0.91 0.78 + 0.12
2008, 0 0.76 + 0.21 0,21 1,22 ¥ 1.64 0.70 ¥ 0,14
2008, 40U 0.78 + 0.28 <G.29 <0.94 0.61 F 0,14
2008, SLUC 0.95 * 0.26 0.23 + 0.12 €0.91 0.52 * 0.19
2008, 974C 0.53 + 0.30 <0.24 €0.89 0.71 ¥ 0.14
2008, 1 20H 0.65 + 0.25 <0.25 2.25 + 1.56 0.65 + 0.14
2008, 1AOW 0.45 ¥ 0.20 <034 0.63 ¥ 0.62 0.50  0.10
2008, 2000 0.73 + 0,21 <0.51 1.51 + 0.57 0.67 + 0.11
24058 40E 0.91 + 0,38 <0.25 2.02 ¥ 1.57 0.29 ¥ 0.11
2408, 0 0.79 ¥ 0.30 <0.21 <0.84 0.45 ¥ 0.12
2408, 40N 0.78" % 0,33 <0.122 <0.88 0,38 +.0.10
2408, 52u° 0.80 + 0,33 <0,20 2.+ 1.3 0.78 + 0,17
2408, 95U 1.01 + 0.30 <(1.23 <0.89 0.64 £ 0.18
2405, 120 0.68 + 0.21 0.27 + 0.22 0.50 + 0.78 0.78 + 0.18
2408, 1600 0.70 ¥ 0.30 <0.21 <0.B1 0.24 ¥ 6.13
2408, 2000 0.66 + 0.23 <0.53 0.75 + 0.94 0.64 + 0.15
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TALBE 3, cont.

RADIONUCLIDE CONCENTRATIQNS IM SURFACE 5001, SAMPLES
FROM 40 M GRID INTERVALS

Grid . Radlonuclide Concentrations (pCi/g) _ o
Location Ra-22% U-235 U-238 " Cs-137
2808, 4OE 0.79 + 0.23 <047 1.12 + 0,67 0.24 + G.09
2808, 0 0.81 + 0.26 0.12 + 0,07 1.62 + 2.12 0.31 + 0.09
2803, 4o 0.51 + 0.35 <0.26 .87 0.52 + 0.1%
2808, 54W¢ 1.64 ¥ 0.31 0.24 + 0.3 0.80 + 0.45 0.95 £ 0.16
2808, 95u° 0.84 + 0.30 <0.20 <0.93 0.60 F 0,17
2808, 1204 0.66 + 0,28 <0.27 3,60 + 1.65 0.44 * 0.17
2805, 1600 0.55 ¥ 0 18 <0.48 0.56 + 1.29 0.50 ¥ 0.14
2805, 200U 0.66 + 0,23 0.19 + 0.15 2,89 + 1,28 0.69 + 0.19
3205, 40K 0.91 F 0.25 <0.22 2,17 ¥ 1.78 0.88 ¥ 0.18
3208, o 1,01 + 0.24 <0.54 0.61 + 1.39 0.79 * 0,15
3205, 40W 2.93 1 0.25 <0.29 £0.20 0.7F + 0.15
3208, S5IWC 0.73 + 0,28 €0.21 €0.95 0.78 + 0.17
3208, 95WC 0.79 + 0.28 0.53 + 0,46 2,17 + 1.42 0.66 ¥ 0.17
3208, 1 20H 0.63 t 0.29 <0.34 2.25 + 1.55 v.87 ¥ 0.16
3208, 1604 0.69 + 0.26 <0.23 <U.83 0.95 + 0.24
3205, 2004 0.88 + 0.26 <0.30 1.74 + 1,12 0.57 * 0.12
3005, 40U 1.03 1 0.34 £0.23 <0.%90 1.03 + 0,19
3608, 0 0.69 + 0.25 <0.50 1.03 + 0.61 0.68 + 0.12
1608, 40M 0.94 ¥ 0.25 <0.49 0.59 + 1.07 0.67 ¥ 0.16
3608, 5T 0,73 F 0.28 0.26 + 0,42 1,60 + 0.92 0.80 % 0.15
1608, 954 0.64 + 0.25 <0.23 <0.96 0.58 £ 0.14
3608, 1204 0.74 + 0,21 <0.29 3.30 + 1.62 0.68 + 0.20
3608, LoOW 0.31 + 0,25 <0.17 <0.71 0.6l F 0.12
3608, 2000 0.46 + 0.30 <0.41 1,33 + 0.69 0.42 ¥ 0,10
4008, 40E 1.03 ¥ 0,33 <0.25 <0,94 0.67 + 0.15
4033, O O.74% + 0.29 <0.22 <0.9¢ Q.66 1 0,13

Appendix C
NFSS Vicinity Property S

Page C-20



0%

TABLE 5, cont.

RADIOWUCLIDE CONCENTRATIONS IN SURFACE SOIL SAMPLES

FROM 40 H GRID INTERVALS

Grid Radionuclide Concentrations {pCi/fu}

Location Ra-226 U-235 U-238 Cs-137

4005, 40W 0.79 + 0,52 .27 <0.96 .80 + 0.15
4008, S3WC 1.10 + 0.28 <0.27 <1.05 0.63 + 0.13
4005, 96U 0.94 + 0.23 {0.54 0.41 + 0.13 0.76 + 0.15
4008, 120 0.89 + 0.28 0.25 + 0.12 <0.98 0.52 + 0.13
4005, 1604 0.75 ¥ 0.28 <024 1.24 + 2.06 0.79 £ 0.16
4008,200W 0.65 + 0.30 <0.19 <0.93 0.81 + 0.15

2 Errurs are 2¢ hased on
b 4o grid intersection

counting statlstics.
not accessible or soil not available;

sample collected from nearest available location.
¢ Sampling at edge of drainage ditch easement.
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RADTONUCLIDE CONCENTRATIONS IN SURFACE SOILL SAMPLES

TALBE &

FROM 5 M CRID TNTERVALS
IN THE VICINITY OF THE COHWCRETE PAR

Grid Radionuclide Concentrations (pCi/g)

Location Ra-226 U-235 U-238 Cs—137
55, © 0.74 + 0.308 €0.54 1.59 + 0.89 0.78 + 0.16
55, SW 1.1l + 0.31 <0.57 0.84 + 1.17 0.66 + 0.12
58, 10W 5.13 + 0.63 0.59 + 0.82 1.86 + 3.69 0.55 + 0.18
58, 15U 0.70 ¥ 0.23 <0.54 D.86 ¥ 0.85 0.32 F 0.11
55, 20 113 + 6.34 <0.29 <1.13 0.61 + 0.17
55, 25W 0.79 + 0.30 <0.21 <0.95 0.53 + 0.15
58, 30U i.11 ¥ 0.21 <6.51 1.30 + 0.80 0.54 + 0.12
58, 354 t.11 + D.28 0.21 + 0.07 <1.03 .36 + 0.12
55, 40w 3.19 ¥ 0.45 <0.28 2.45 + 1.62 0.32 ¥ 0.13

1058, 0 1.15 + .33 <0.28 1.59 + 1.6l .58 + 0.20
108, OS5W 0.75 + 0.16 <0.4% 1.03 + 0,63 0.05 + 0.97
105, 108 2.31 * 0.35 0.3 2.24 ¥ 2.41 0.13 ¥ 0.10
105, I5W 1.89 + (.39 <0.32 2.30 + 1.24 0.i8 + 0.11
105, 20W 0.91 ¥ 0.21 <0.26 1.88 ¥ 1.29 0.10 T 0.08
108, 25W 0.86 + 0.28 <0.27 1.68 + 1.13 0.13 + 0.06
108, 30W 1.01 + 0.29 <0.23 2.55 + 1.25 0.15 * 0.09
108, 35W E.64 ¥ 0.34 <0.31 1.50 ¥ 0.99 0.13 ¥ 0.09
105, 40U 0.95 + 0.20 <0.54% 0.63 + 1.28 <0.10 -

10s, 45U 1.00 ¥ 0.34 <0.24 RV <6.05

105, 50W 1.48 + 0.40 <B.26 1.67 + 1.24 <0.05

i55, 0 1.03 + 0.35 <0.29 2.00 + 1.05 0.34 + 0.10
155, 54 1.16 + 0.30 <0.20 1.5 + 2.01 0.24 + 0.16
158, 10W 0.98 * 0.23 €0.45 0.97 ¥ 0.70 0.06 + 0.07
155, 15W 1.03 + 0.25 <0.25 4,28 ¥ 2.12 0.3 ¥ 0.09
158, 20 0.99 = 0.45 <0.30 1.38 + 2.34 0.11 ¥ 0.07
155, 25W 0.84 + 0,36 <0.22 3.62 + 1.15 0.08 + 0.05
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TABLE 6,

cont .

FROM 5 M GRID INTERVALS

IN THE VICINITY OF THE CONCRETE PAD

RADICGNUCLIDE CONCENTRATIONS IN SURFACE SOIL SAMPLES

Radionuclide Concentrations {pCi/g)

Appendix C

NFSS Vicinity Property S

Location Ra-226 U-235 U-238 Cs-137
30w 3.491 + 0.18 0,18 + 0,11 2.22 + 1.71 <0 .06
359 0.96 * 0.29 <028 .28 ¥ 1.49 0.30 + 0,14
40W 5.25 + (.80 <0.52 3.28 + 2,72 0.43 + $.19
45y 0.96 * 0.25 <0.28 1.25 ¥ 1.62 6.2¢ ¥ 0.09
SO 1.90 * 0.36 <0.26 2.94 & 2.43 0.44 ¥ 0.16

0 0.68 + 0.15 0.30 + 0.03 1.37 + 1.67 0.36 + 0.12
SH 0.88 + 0.20 <0.48 <1.09 0.43 + 0.08
10¥ 26,9 % 1.l <0.99 25.8 + 3.7 1.15 ¥ 0.26
154 b b b b

20U b b b b

5H b b b b

I0M b b b b

IsH b b b b

40U 4.9 % 1.2 <1.16 34.2 # 44 0.40 + 0.17
45W 0.84 + G.30 <0.23 1.36 + 1.70 0.54 ¥ 0.13
SO0 0.92 ¥ 0.23 <0.52 1.26 ¥ 0.72 0.68 ¥ 0.15
0 0.55 + 0.19 <0.21 <0.84 0.40 % 0.15
50 1.06 + 0.28 <0.31 7.37 + 1.84 0.64 * 0.16
100 1.5 + 1.0 1.94 + 1.30 15.2 3 1.9 0.65 ¥ O.14
154 5.51 + 0.5% <0.93 3.19 + 2.39 0.46 ¥ 0.15
200 6.7 + 0.9 1.86 + 1.27 11.6 + 1.4 0.41 + 0.13
25 1.98 & 0.48 <0.41 2.88 + 3.32 0.78 T 0.16
30u 6.89 + 0.68 <€0.55 3.47 ¥ 1.94 0.55 + 0.19
350 2.55 + 0.38 <0.25 2.99 * 2.68 0.48 ¥ 0.18
40U 5.3 + 0.8 0.96 + 1.00 1.2+ 2.3 0.98 + 0.17
454 0.78 + 0.29 <0.55 L.12 + 0.79 0.78 £ 0.15
S0M 1.45 + 0.31 0.24 1.63 + 1.88 0.07 + 0.11
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RADTONUCLIDE CONCENTRATIONS

TABLE &, cont.

IN SURFACE SOIL SAMPLES

FROM 5 M GRID INTERVALS
IH THE VICINITY OF THE CONCRETE PAD

Grid Radionuclide Concentrations (pCifg)
Locatlon Ra-27h u-215 u-238 Ca-137
ins, n 0.81 + 0.135 <0.55 1.45 + 1.08 U.65 + 0.14
308, SW 0.95 ¥ 0.29 <0.24 <697 0.64 ¥ 0.13
308, 10W 0.71 + 0,28 <0.20 1.80 + 2,59 0.57 + 0.16
jus, 1sw 0.59 F 0.43 <0.28 <1.03 0.59 + 0.24
305, 20w 0.70 + 0.20 <0.27 2.47 + 1,67 0.45 + 0.12
308, 25W C.83 ¥ 0.34 £0.28 2,25 ¥ 1.19 0.75 + 0.16
308, 3I0M 0.95 + 0.31 <0.27 <0.93 0.5! + 0,14
308, 3sW 0.70 ¥ 0.26 0,32 + 0.51 <0.85% 0.54 ¥ 0,15
108, 40W 0.98 ¥ 0.25 <0.47 1.10 + 0.79 .25
108, ASW 1.06 + 0.79 <0.217 1.52 + 1.27 0.7 + 0.18
3058, S0 .65 * .20 {.52 0.97 + 0.75 0.12 + 0,08
4 Errors are 20 based on counting stacistics.
b Sample not avallable due to presence of concrete pad.
Appendix C
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TABLE 7

RADIONUCLIDE CONCENTRATIONS IN SUHFACE SAMPLES
FROM LOCATIONS IDENTIFIED BY THE WALKOVER SCAN

Sample? Grid Radionuclide {oncentrations (pcifg)b

Ho. Location Ra~226 U-235 U-238 Cs~-137
Bl-4 (Gravel) 235, 42E 8.47 + 0.71% <3.48 5.68 + 4.04 0.65 + 0.16
BI-B (Rock) 228, 42 168+ 7 10.3 + 11,1 126 % 23 <0.64
B2 1925, 47E 62.3 + 1.8 <l.46 12.2 + 7.2 1,59 + 0.24
B3 225, W 32.1 % 1.2 <0.91 32.2 + 4.9 0.92 + 0.18
B4 138, 15W 1.6 *0.7 . €0.58 6.21 + 4.04 0.53 ¥ 0.13
B3 85, 8E 23.7 + L. <0.98 22.0 + 3.7 0.55 + 0.16
B6 58, 399 15.9 ¥ 0.8 <D.82 15.5 F 4.5 0.3 % 0.12
87 148, 39y 4.33 ¥ 0.42 <0.81 2.56 + 1.56 0.23 ¥ 0.15
B8 208, 40W 33.2 + 1.2 <1.10 26.6 + 4.0 0.26 + 0.15

4 Refer to Figure 3
b Refer to Table 4

€ Errore are 3a b

r direet radiation levels.

a}
4 on sounting ctatistice

f

e
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RAPTONUCLIDE

CONCENTRATIONS IN BOREHOLE

TARLE B

SOIL SAMPLES

Borehole® Grid Depth Radionuclide Concentrations (pCifg)

No. Location (m) Ra-226 U-235 U-238 Cs=137

H1 278,2200 Surface 1.18 + 0.737  <0.29 1.59 + 1.3% 0.40 + 0.10
0.5 0.78 + 0.26 <0.21 2,01 + 1.49 <0.03
1.0 0.76 + 0.20 <0.21 .91 + 1.7 <n.01
2.0 0.83 + 0.29 .23 <0.82 <0.04
3.0 1.03 + 0.24 {0.27 <0.585 <0.03

H2 168,17 30 Surface 0.88 + 0.20 0,26 1.70 + .79 .03
0.5 0.65 + 0.24 <0.18 0.63 + 0,37 <0.03
1.0 0.90 ¥ 0.19 <O.16 01.52 £ 1 .40 <Nk
2.0 0.74 + 0.18 <U.17 0.51 + 0.29 <0.013
3.0 0.76 + 0.24 <0.20 0.87 + 0.89 <.03

H3 328, 97 Surface 0.73 + 0.23 <0.20 .41 + 1.48 0,10 + 0.05
0.5 0.96 + 0.26 <0.24 0.64 + 0.51 <0.03
1.0 0.84 0,21 <n.z1 L.45 + 0,51 <0.03
2.0 .14 + 0,39 <0.33 2.58 + 3.65 <0.06
3.0 .85 + 0,28 <020 1.08 + 1.85 <0.03

4 255, 52W Surface 0.96 + 0.29 <0(.29 <0.92 103
0.5 0.85 + 0.25 <0.17 L.49 + .45 {0.04
1.0 0.80 + 0.23 <N .78 <088 0,04
2.0 0.94 + 0.33 <N.22 L.00 + 0.74 <0.07
3.0 0.64 £ 0.19 <0.20 1.35 * 1.66 €0.04

i3 225, 30E Surface 0.70 + 0.23 <0.22 162 + 1.75 G019 + 0.07
05 0.91 + 0.24 £0.20 .83 + .41 <0.03
1.0 0.69 + 0.%4 <N .70 1.02 + .67 40.03
2.0 1.319 + 0.41 <0.32 2.0% + 1.99 <0.05
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TABLE &,

cont.

RADIONUCLIDE CONENTRATIOHS IN BOREHOLE SOIL SAMPLES

Rorehole Grid Bepth Radionuclide Concentratlons (pCifg)
No. Location {m) Ra-226 U-235 238 Cs—-137
Hé 1605, 45E Surface 0.67 ¥ 0.25 <0.20 2.44 + 1.69 <01.03
0.5 0.84 + 0.20 <0.20 1.07 + 0.75 <0.04
1.0 0.78 + 0.24 <0.20 .82 <0.04
2.0 0.77 + 0.21 <0.22 1.17 + 0.80 <0.03
w 2968, ASE gurfaca 1.26 + 0.33 €0.15 4.83 + 2.11 H.68 + 0.13
0.5 0.90 + 0.19 <0.24 2.04 + 0.62 <0.04
1.0 0.91 + 0,31 <(1.22 .90 + 0.61 <0.04
HY 198, 40W  Surface  21.7 + 0.8 1.78 + 0.99 17.8 + 1.5 $.32 + 0.10
0,53 3.43 + 0.55 .23 2.37 + 2.13 <0.02
t.0 1.76 + 0,33 <0.35 <1.19 <{}.05
H9 148, 3% Surface 6.73 + 0.58 <0.37 £.56 + 2.53 0.33 + 0.09
0.5 2,30 + 0.34 <0.26 2.30 + 1.74 .04
1.0 1.55 + 0.36 <0.25 1.16 + 0.56 <0.04
HI0 85, 41w gurface 0.9} + 0.20 .21 2.98 + 1.23 0.04 + 0.08
0.5 0.88 + 0.1% <0.29 1.5% + 1.71 <004
1.0 1.08 + 0.26 <0.24 1.00 + 0.53 <0.04
H11 135, 238 Surface 0.89 + 0.19 <G.20 0.74 + 0.65 <004
0.5 0.69 + 0.25 <0.20 1.39 + .76 .04
1.0 0.89 + 0.29 <0.213 1.66 + 1.70 <0 .04
H12 135, 194 Surface 1.93 + 0.35 .23 2,14 + 1.09 0.19 + 0.10
0.5 0.83 + 0.20 £0.21 <0 .86 <004
1.0 0.92 + 0.26 <0.23 1.59 + L.¥7 <0.04
Appendix C
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TABLE 8, conk.

RADIONUCLIDE COHCENTRATHMG IN BORENOLE 3S0TL SAMPLES

Borehole Grld Deplh Radicnuclide Cuuventvativns (pGifg)

No. Location (m) Ra-226 U-235 1-238 Cs-137

Hi2 135, 9w Surface 0.18 + 0.26 <0.18 1.56 + 1,42 0.06 1 0.05
3.5 0.78 + 0.38 <0.21 2.38 + 1./8 {1.04
1.0 0.73 + 0.24 <0.21 1.01 + 0.51 <0.07

H14 225, 10W  Surtace 4.34 + 0.40 0.66 + 0.45  3.74 + 0.67 0.23 + 0.10
0.5 .83 + 0.40 <0.35 1.14 + 1.80 <(.03
1.0 1.09 + 0.23 <0.21 <0.87 <0.03

Hib 255, 25W Surface 1.08 + 0,25 {0.20 1.87 + 1.98 0.06 + 0,10
N.5 0.84 + 0.24 .22 1.71 + 0.66 0.05 + 0.08
1.0 0.91 + 0.24 0.28 2.81 + 0.62 <0.04&

Hi16 238, AlE Surface 0.99 + 0.25 <0.23 .14 + 0.52 0.09 + 0.09
0.5 0.89 + 0.26 .20 <0.85 <t (4
1.0 0.95 + Ga24 <0.20 <0.75 <003

H17 19358, 46E Surface 0.84 + 0.2 0,28 1.18 + 1.99 <0.04
0.5 0.804 + 0.28 .24 1.05 1 1.09 <004
i.0 .04 + 0,23 3,27 2.34 + 0.62 <0.05

2 Refer Lo Figure 4.
b Errors are 20 based on counting statistics.
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TABLE 9

RADIONUCLIDE CONCENTRATIONS IN WATER SAMPLES

Sample Sample Grid Radionuclide Concentrations {pCifl)

No. Type Lacation Gross Alpha® Gross Beta Ra-226
Wl Surfacel (Drailnage Ditch} 355, 54V 15.1 + 2,14 41.4 + 3.1 .27 + 0.06
W2  Subsurface (Borehole H1)® 275,2200 6.87 T 3.17 26,3 ¥ 3.7 0.28 ¥ 0.06
w3 Subgurface (RBorshola ¥3)C 165,173W 7.52 + ?.hh <775 —--e
W4 Subsurface (Borehole H3)© 325, 9W 4.21 + 2.32 19.7 + 3.8 —

Wy subsurface (Borehole H4)C 258, 32W 3.49 + 3.20 7.70 + 3.69 —
ue Subsurfaca (Borehole us)® 228, 30E 3.7 15.6 + 7.5 ———
W7 Subsurface (Borehole H7)C 2965, 4SE <1.70 7.99 & 4.12 —

A0 TR

Appendix C

NFSS Vicinity Property S

large amounts of dissolved solids resulted in relatively poor detection sensitivities.
Refer to Flgure 5.
Refer to Figure &.
Errors are ?o based on counting statistics.

Dash indicates the analysis was not performed.
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TABLE 10

RADIONUCLIDE COMCENTRATTONS IN SEDIMENT SAMPLES FROM DRAINAGE DITCHES

Sanple? Grid Radionuclide Concentrations (pCGifg)
No. Location Ra-226 U-235 P-238 Cs—-137
51 355, 54W 0.81 + 0.23b° <0.49 0.57 + 1.36  0.08 + 0.10
52 355, O 1.19 E 0.29 0.08 + 0.11 <0.83 0.15 + 0.07
S3 1185, 954 0.69 + 0,24 <0.39 0.49 1 0.51 0.25 + 0.06
= 1185,1200 0.aa * G.16 <0.21 <0._99 1.27 * Q.20

8 Refer to Flgure 5.
Errors are 2ad based on counting statistics.
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Excavated Area

Excerpt from Post-Remedial Action Report for the
Niagara Falls Storage Site Vicinity Properties
1983 and 1984
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DOE/OR/20722-84

Formerly Utilized Sites Remedial Action Program (FUSRAP)
Contract No. DE-ACO5-810R20722

POST-REMEDIAL ACTION REPORT FOR
THE NIAGARA FALLS STORAGE SITE
VICINITY PROPERTIES - 1983 AND 1984

Lewiston, New York

December 1986

7]

Bechtel National, Inc.
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FIGURE 27 POST-REMEDIAL ACTION SAMPLING LOCATIONS ON
PROPERTY S '
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TABLE 9
POST-REMEDIAL ACTION SAMPLING RESULTS
FOR PROPERTY S

Grid Coordinates Concentrations (pCi/g /- 1 sigma)
E, W N, S Uranium-238 Radium-226 Thorium-232
E0885 N1305 A 2.8 +0.3 0.9 £ 0.2
E0886 N1285 5.3 £ 0.4 5.3+ 0.4 1.1 £ 0.2
E0895 N1295 A 5.3 £ 0.4 0.8+ 0.3

‘A’ denotes less than detectable activity
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Verification Data

Excerpt from Verification of 1983 and 1984 Remedial Actions
Niagara Falls Storage Site Vicinity Properties, Lewiston, New York,
December 1989
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VERIFICATION
OF
1983 AND 1984 REMEDIAL ACTIONS
NIAGARA FALLS STORAGE SITE
VICINITY PROPERTIES
LEWISTON, NEW YORK

Prepared by
S.A. Wical, M.R. Landis, and A.J. Boermer
Environmental Survey and Site Assessment Program
Energy/Environment Systems Division

Qak Ridge Associated Universities
Oak Ridge, TN 37831-0117

Project Staff

J.D. Berger T.J. Sowell
R.D. Condra D.R. Styers
M.A. Edwards F.A, Templon
R.C. Gosslee C.L. Thurmer
A.S. Masvidal C.R. Weaver
J.L. Payne

Prepared for
U.S. Department of Energy

as part of the
Formerly Utilized Sites - Remedial Action Program

FINAL REPORT

December 1989

This report is based on work performed under contract number DE-AC05-760R00033
with the U.S. Department of Energy.
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Vicinity Property S
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TABLE 1 (continued)

RESULTS OF CONFIRMATORY ANALYSES ON SOIL SAMPLES
NIAGARA FALLS STORAGE SITE VICINITY PROPERTIES
LEWISTON, NEW YORK

Sample Grid Analysis Radionuclide Concentration(pCi/g)b
Property 3 Location By Ra-226 U-238 Th-232

63 52320, E3660 BNI 0.6 £ 0,2 <MDA 0.7 0.2
ORAU 0.6 £ 0.2 1.1 + 0.6 0.7 £ 0.4
69 $2330, E3690 BNI 0.6 + 0.2 <MDA 0.7 £ 0.2
ORAU 0.6 £ 0,2 l.1 + 0.6 - 0.7 % 0.4
R 2 S3140, W 607 BNI 4.0 £ 0.4 <MDA 1.1 £ 0.6
ORAU 3.8 £ 0.5 <0.8 0.5 £ 0.3

6 53140, W 527 BNI 1.3 £ 0.2 <MDA <MDhA
ORAU 1.2 £ 0.3 <0.7 1.6 £ 0.5
S 3 N1305, E 885 BNI 2.8 £ 0.6 <MDA 0.9 = 0.4
ORAU 2.1 £ 0.3 1.5 £ 0.9 1.0 £ 0.4
v 2 N3709, E1138 BNI 0.8 £ 0.2 <MDA 1.1 = 0.4
ORAU 0.9 + 0.3 6.9 £ 1.3 1.0 £ 0.5
X 312 N 640, W 410 BNI 1.2 £ 0.2 1.3 £ 3.6 0.8 £ 0.4
ORAU 1.0 £ 0.3 4.3 2.0 l.4 £ 0.4
4 N 690, W 420 BNI 1.0 £ 0.2 <MDA 0.7 £ 0.2
ORAU 0.9 * 0.3 2.9 £ 1.4 0.7 * 0.3
9 N 710, W 400 BNI 1.1 £ 0.2 <MDA 1.3 £ 0.4
ORAU 0.8 * 0,2 2.1 * 2,2 1.3 £ 0.3
West Ditch 67 N 820, W 170.5 BNI 0.9 t 0.2 <MDA 1.2 £ 0.6
ORAU 1.0 + 0.2 0.3 = 1.1 0.9 + 0.4
125 N1560, W 170 BNI 1.3 £ 0.4 <MDA 1.2 £ 0.6
ORAU [.5 £ 0.3 1.5 1.3 1.0 £ 0.3
128 N1600, W 160 BNI <MDA <MDA 0.9 £ 1,2
ORAU 78.7 + 1.8 9.3 *12.5 0.9 £ 1.1
200 N2220, W 110 BNI 1.3 0.4 MDA 0.6 0.4
ORAU l.4 2 0.3 1.3 £ 1.1 1.1 £ 0.4
252 w2500, E 090 BNI 1.0 £ 0.2 <MDA 0.8 £ 0.4
ORAU 1.0 £ 0.3 2,2 £ 1.4 1.2 £ 0.4
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