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Surface Scans

Surface scans for gamma radiation of the exterior unaffected survey units identified one area of
elevated direct radiation south of the Lodge (Figure 31). The anomaly, which was
approximately 2 m X 2 m in size, was centered at grid coordinate 168 N, 29 E. A 30 cm deep
borehole, at which point bedrock was encountered, was excavated at the anomaly center and
scanned for gamma activity. Gamma levels were 4 times background at the surface and
decreased to 2.5 times background at 30 cm, indicating the elevated activity was present
primarily in the upper layers of soil. All other gamma scans were withun ambient background

Jevels.

Exposure Rates

Exposure rate measurements are summarized in Table 10. Exposure rates, including
background, for the unaffected outdoor area ranged from 8 to 12 uR/h and averaged 9 uR/h.

Radionuclide Concentrations in Soil

Background concentrations ranges for each radionuclide of concern are as follows: Cs-137 0.1
to 1.6 pCi/g; Pu-238, less than 0.2 10 0.10 pCi/g; Pu-239/240 0.10 to 0.21 pCi/g; Th-232, 0.2
to 1.3 pCi/g; U-235, less than 0.3 pCi/g; U-238, less than 1.7 pCi/g.* Radionuclide
concentrations in soil for each of the survey units are summarized in Table 10. Concentration
ranges for each survey unit were as follows: Survey Unit 1, less than 0.1 to 5.9 pCi/g Cs-137;
less than 0.3 pCi/g Am-241; 0.2 to 1.4 pCi/g Th-232; less than 0.1 to 0.3 pCi/g U-235; 0.1 to
2.5 pCi/g U-238. Survey Unit 2, less than 0.1 to 6.1 pCi/g Cs-137; less than 0.4 pCi/g
Am-241; less than 0.5 to 1.4 pCi/g Th-232; less than 0.3 to 0.4 pCi/g U-235; 0.2 10 3.7 pCi/g
U-238. Survey Unit 3, less than 0.1 to 3.0 pCi/g Cs-137; less than 0.3 t0 0.5 pCi/g Am-241;
less than 0.4 to 1.1 pCi/g Th-232; less than 0.2 to 0.3 pCi/g U-235; less than 1.7 to 4.3 pCi/g
U-238. Survey Unit 4 ranges were 0.1 to 3.6 pCi/g Cs-137; less than 0.2 pCi/g Am-241; 0.3
to 1.3 pCi/g Th-232; less than 0.1 to 0.2 pCi/g U-235; and less than 2.7 to 2.9 pCi/g U-238.

Nockear Lake Site - Decomber 6, 1993 17
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not analyzed for plutonium.® Other radionuclide concentrations were compared to background
concentrations.

All surface activity levels were below the NRC's residual surface contamination guidelines.
ESSAP’s surface activity data for both the affected and unaffected buildings were tested in
accordance with Draft NUREG/CR-5849; the results of which are provided in Tables 11 and 12.
The tests support that, with the excepticn of Room $ in the Plutonium Building, the surface
activity levels within each building satisfy the guidelines at the 95% confidence level.

All exposure rates at | m were within the 5 uR/h above background guideline. Soil
concentration levels for all areas were below the guidelines and/or comparable to background.

SUMMARY

ESSAP performed confirmatory and radiological surveys of the Nuclear Lake Site in Pawling,
New York during the period September 20 through 28, 1993. Confirmatory activities included
document reviews, surface scans, direct measurements, exposure rate measurements, and soil

sampling.

The confirmatory survey identified residual surface contamination inside each of the three
affected buildings. Contaminated areas were remediated and resurveyed by NES and post-
remedial action surveys by ESSAP confirmed that surface contamination had been reduced to
acceptable levels. The radiological survey did not identify any locations of residual
contamination in excess of NRC guideline levels. One room in the Plutonium Facility (Room $)
did not satisfy the plutonium total activity guidelines at the 95% confidence level.

The final confirmatory survey results support those of NES and together with radiological survey

results indicate the site structures and soil areas satisfy the guidelines for release to unrestrictad

use.
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TABLE 1

SUMMARY OF PRE-REMEDIATION SURFACE ACTIVITY MEASUREMENTS
AFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK
Number of Mionsiiensting Total Activity Range (dpm/100 cm’) Remov;!:k Activity
Location® Locations Single Measurements Grid Block Average (dpmy/ ﬁffm*)
Single-pt. | Grid Blocks Alpha Beta Alpha Beta Alpha
Plutonium Facility
Room 3
Floor 3 110800 | 710t047,000 | 30 to 280 860 to 47,000 -1t06 3101
Lower Walls i 59 to 230 230 to 650 310 360 -1 0
| U. walls and Ceiling H 3 20 to 440 -420 to 270 20 to 240 -5 to -95 -1 to | -3to ]
Room 4
Floor 4 40 to 420 270 to 880 75 to 200 500 to 580 ltol2 | -1t0$
U. Walls and Ceiling 2 - 33 to 2,300 6 to 4,900 --- - -1 to 25 2103
Room 5§
[ Floor 2 1 41 to 420 970 to 1,300 120 1,200 o4 St
Room 14
I Floor 1 57 to 230 500 to 1,100 120 820 1 4
I Room 15
Fioor - — 2 11to700 | 95010 100,000 { 20t0270 | 1,100t021,000 | -1tod | 41010
Waste Disposal Building
Floor -— 3 -2 to 260 | 420 to 260,000 Stw34 2,000 to 7,800 -1t06 -1tod
Multiple Failure Building
2to 14 720 to 50,000



TABLE 2

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
NUCLEAR LAKE SITE—-AFFECTED BUILDINGS
PAWLING, NEW YORK

€661 0 QST - G I Jepony

LS

Total Activity Range
Number of Measurement {(dpm/100 cm?) Removable Activity
Lacetinn” L Single Measurements Grid Block Average M S
- Sinjgl:-p(. Grid Blocks AIE: Beta | Alpha Beta Alpha | Beta
Plutonium Facility
Room 1
Floor 9 : 20 to 59 640 to 970 - --- 1104 Sto3
Lower Walls R -5 to €4 -570 to 360 --e — -1t06 4 to |
U. Walls and Ceiling 11 - -3 to 58 -590 to 490 - - -1t04 -Jtod
Room 2
Floor 12 9to 52 810 10 1,200 -1t04 -3to02
Lower Walls 9 1 7 1o 200 -520 to 500 2 26 -1to 1 4101l
U. Walls and Ceiling 17 ! Ot 110 -850 to 380 73 — -1t06 308
Room 3
Floor 9 3 0to 70 560 to 1,000 16 to 23 650 to 680 -lto 4 4108
Lower Walls 6 -5 to 25 190 to 350 20 R4 -1tod -1to 1l
U. Walls and Ceiling 13 3 -2 to 200 -640 to 730 0 to 80 -100 to 310 -4 to 12 Sto8
Room 4
Floor 9 4 0 to 140 -140 to 400 Stodl S to 400 1106 -1t07
Lower Walls R — -2 to 20 -560 to -110 --- --- -1to4 Sto6
U. Wall and Ceiling 15 --- 8 to 60 -1,800 to 6 --- --- -1to 4 4108




TABLE 2 (Continued)

z
g SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
: NUCLEAR LAKE SITE--AFFECTED BUILDING
- PAWLING, NEW YORK
g’ .
g Toal Activity Range
=1 Number of Measurement (dpm/100 cm?) Removable Activity
s | Range (dpm/100 cm’)
1 Grid Block Average
Room §
Floor 5 ] 7 to 70 850 to 1,200 23 480 -1to 4 Stod
Lower Walls 4 5 to 80 120 to 550 — -1to 4 4 to |
U. Walls and Ceiling 3 8 to 93 -20 to 260 --- -1to4d 4to1
> l Room 6
l Floor 1 I S to 180 210 to 1,500 14 370 -1to 4 3100
Lower Walls 3 -- 2 to 36 250 to 410 --- --- 4104 3to5
U. Walls and Ceiling 3 — 210 32 19 to 230 - -ltod 4103
Room 7
Floor 2 --- 16 to 34 830 to 960 --- --~ -1 to ! -1to3l
Lower Walls 4 — 5 to 36 250 to 570 --- — -1to 1] -Stol
U. Walls and Ceilin 3 --- 2011 24 10 240 — — -1tod -1t03
Room 8
Floor 3 —- 14 to 27 960 to 1,100 --- --- 1tod -1t08
Lower walls 4 --- -2t0 16 -240 to 410 — --- -1 to ! 3100
U. Walls and Ceiling --- 2 to 20 38 to 330 --- --- -1 to | -3t09
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TABLE 2 (Continued)

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
NUCLEAR LAKE SITE—-AFFECTED BUILDING
PAWLING, NEW YORK
Total Activity Range
Number of Measurement {dpm/100 cm?) Removable Activity
Range (dpm/100 em’)
Single Measurements Grid Block Average
_Alph: Beta
Room 9
Floor 2 -~ Oto7 790 to 880 - --- 1104 -3 10 -1
Lower Walls 3 -7 to 14 -340 to 230 - - -1to 1 4100
I U. Walls and Ceilin 3 - -2 to 27 -80 to 130 -1to | Stol
Room 10
Floor 8 23 1o 82 890 to 1,200 - --- -1t0 6 -5t00
Lower Walls 9 -- -2 to 55 -480 to 360 -- o -1to4 -4 10 21
U. Walls and Ceiling - 210 16 -120 to 450 o p— -ltod 3to 17
Room 11
Floor ] - 14 630 — 6 -4
Lower Walls 3 --- Oto IR -2610 210 -- --- -1to1 -1to3
U. Walls and Ceiling 1 --- 18 290 - -1 0
Room 12
Lower Walls - 2to0 18 -210 to 360 --- --- -1 3to3
U. Wails and Ceiling o Sto 11 340 to0 2,300 — — -ltod Oto -4




TABLE 2 (Continued)

£
£ SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
B NUCLEAR LAKE SITE-AFFECTED BUILDING
j‘ PAWLING, NEW YORK
g Total Activity Range
= | Number of Measurement Removable Activity
. (dpm/100 cm’)
s Range (dpm/100 cm’)
. Single Measurements
Floors 4 - 18 to 25 -430 10 2,100 --- --- ] d4to3
Lower Walls 3 -- 910 16 200 to 280 --- --- -1 04 -3t09
Room 14
SI Floor 3 2 0 to 150 450 to 510 50 1o 93 -110to 1,100 -1t06 4ol
Lower Walls 8 o 2 to 4R -260 to 570 --- - -1 to i -4 to 1
U. Walls and Ceiling h) o 0 to 66 -76 to 320 e ain -lto4 41tol
Room 15
Floor 7 2 -Sto 43 560 to 2,500 9to 18 780 to 1,300 -1tod -4 to |
Lower Walls 6 --- 5 to 64 18 to 730 - o -1to i 3t03
U. Walls and Ceiling 8 s 11 to 89 58 to 610 -~ — -ltod Stod
Room 16
Floor 15 - 18 to 68 640 to 1,200 — — -lto8 Sto7
Lower Walls 13 - -5 to 50 -230 to 1,000 --- --- -ltod Sto6
U. Walis and Ceiling 12 - -Stod3 -76 to 310 - - 4106 3to6




TABLE 2 (Continued)

z
£
£ SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
E NUCLEAR LAKE SITE—-AFFECTED BUILDING
£ PAWLING, NEW YORK
g ; Total Activity Range
- Number of Measurement (dpm/100 cm?) Removable Activity
S Location® Locations Range (dpm/100 cm®)
: Single Measurements Grid Block Average
Room 17
Floor - 310 to 500
Lower Walls 6 -- 240 to 870
U. Walls and Ceiling 16 to 55 250 to 940
2 Room i8
Floor 2 4] to B9 -11 to 860 — 1
Lower Walls 5 -7 to 20 5 to 2,600 <1 to |
I U. Wails and Ceiling 3 11 to 64 -10 to 490 —s — -1to1
Waste Disposal Building
Floor 4 3 21027 400 to 950 9 1,400 to 1,700 -1tol
Lower Walls 9 -2 to 25 -660 to 390 — --- -1to 4
U. Walls and Ceiling 7 --- Oto9 180 to 350 --- -lto 4
Multiple Failure Buildings
Floor 8 1 S to027 500 to 1,300 14 770 -lto4
Lower Walis 3 — 2107 -500 to -460 --- — ltod
| U, Walls and Ceiling | 7105 | -460t0 120 1101

*Refer to Figures 11 through 21.



Location®

TABLE 3

EXPOSURE RATES
AFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Exposure Rate Range
at 1 m (uR/h)"

Plutonium Facility

Waste Disposal Building

10

Multiple Failure Buildin

8

*Refer to Figures 19 through 22.

*Includes background.

Nuciear Lake Sue - December 6, 1983




TABLE 4

AFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Radionuclide Concentration (PCi/j)

RADIONUCLIDE CONCENTRATIONS IN SUBF'.OOR SOIL

Plutonium Facility

Am-241

Th-232

Room 1
B3 02+0.1 <0.1 0.7+ 0.3
B8 0.1 +£0.1 <0.1 0.8 +£0.3
G.6 + 0.1 <0.1 1.0 £ 0.2
H.1 0.1 +£0.1 <0.] 09+03 09 +1.2
Room 2
C.3¥ <0.1 <0.1 0.7+ 0.3 0.1 +0.1 0.8 + 1.0
D, 7 <0.1 <0.] 0.8 +0.4 0.1 £0.1 1.141.0
H 4 <0.1 <0.1 1.0+ 0.3 0.1 £0.1 1.041.0
| H,7 <0.1 <0.1 09 +03 0.1+0.1 0.6 +0.7
K8 <0.1 <0.1 0.9 + 0.4 01401 | 03+0.8
IRoom3
B <0.] <0.1 09 +0.2 0.1 0.1 0.8 + 1.1
I B, B <0.1 <0.1 0.8+ 0.3 0.1 40.1 1.2 407
].4 <0.1 <0.1 <04 0.1 4£0.1 <l.1
I ],8° <0.1 <0.1 0.8 +0.3 0.1+0.1 0.14£0.1
Room 4
I B.4° 0.1 +0.1 <0.1 0.7+ 0.2 01401 | 06407
G.3* 02401 <0.1 0.5+ 0.2 0.140.1 <l.1
IRoomS
I <0.1 <0.1 0.3 +0.2 0.1 +0.1 0.3 4+ 0.6
HRoom(S
l C,3 <0.1 <0.1 0.5 +£0.2 0.1 +0.1 05+08

Nuciear Lake Site - December 6, 1993




RADIONUCLIDE CONCENTRATIONS IN SUBFLOOR SOIL

TABLE 4 (Continued)

AFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Radionuclide Concentration M) I

Plutoniuim Facility (Continued)

Am-2§l

Room 10
D.5 0.1 +£0.1 <0.1 04 +0.2 0.1 #0.1 0.7+09
Room 14
B.S <0.1 <0.1 0.5 +0.2 0.1+01 | 08409
D,5 <0.1 <0.1 0.6 + 0.2 01401 | 0608
| Room 15
Al 0.1+ 0.1 <0.1 06+02 | 01401 | 09406
G,3 <0.] <0.1 0.5 + 001401 | 09408
| K3 <0.1 <0.] 0.4 +0.2 0.1 £0.1 05409 ]
Room 16
G,10 <0.1 <0.1 0.6 +04 <0.1 0.6+ 09
Room 18
| B4 <0.1 <0.1 0.7+ 0.2 0.1 + 0.1 0.2+ 1.0
L Waste Disposal Building
| D 0.1 + 0.1 <0.1
F.5 0.4 + 0.1 <0,1
| Multiple Failure Building
L C.3 <0.1 <0.1

*Refer to Figures 19 through 22.

*Uncertainties represent the 95% confidence level, based only on counting statistics.

“eSampie composite groups analyzed by alpha spectrometry for plutonium.

Nuclesr Lake Sie - December 6, 1993



Location®

TABLE §

PLUTONIUM CONCENTRATIONS IN COMPOSITE SOILS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Plutonium Concentration (pCi/g)

Pu-239/240

Pu-238

Plutonium Facility Subfloor
Room 2

<0.03 <0.i2

Plutonium Facility Subfloor
Room 3

<0.03 0.12 + 0.08"

Plutonium Facility Subfloor
Room 4

<0.07 <0.09

Plutonium Facility <0.03 <(.8
Exterior Sample Locations 1-4
Plutonium Facility <0.07 0.04 £ 0.04
Exterior Sample Locations 5-8
Plutonium Facility <0.24 <0.24
Exterior Sample Locations 9-12
Survey Unit 3 0.38 + 0.12 <0.02
270N,20W: 270N.0

I Survey Unit 3 1.20 + 0.21 <0.07
286N, 9W; 283N 46W
Survey Unit 4 0.05 £ 0.05 0.05 £ 0.04

400N, 60W; 425N ,30W; 465N, 40W

*Refer to Figures 22, 23, and 34,

*Uncertz'~ties represent the 95% confidence level, based only on counting statistics.

Nuclear Lake Sic - Decomber 6, 1993
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TABLE 6

EXPOSURE RATES AND

RADIONUCLIDE CONCENTRATIONS IN SOIL

AFFECTED OUTDOOR SOIL AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Location® | Exposure Rate Radionuclide Concentration (pCi/g)

tion

| atlm (uR/D) | Cs137 | Am-241 | Th-232 U-235 U-238

Plutonium Facility
P 12 0.1 +0.1° <0.] 08+06 | 01+01 | 08+08
' 11 0.4 + 0.1 <0.1 0.8 +0.3 <0.1 0.74 1.0
3 10 <0.]1 <0.1 10402 | 01401 | 08411
4¢ 10 0.1 0.1 <0.] 08+03 | 01401 | 08+03
5¢ 10 0.1 +0.1 <0.1 07402 | 01401 | 08+1.0
6 11 0.140.1 <0.1 11403 | 01401 | 16415
74 Y 0.6 + 0.1 <0.1 10403 ] 01401 | 13410
8¢ 10 02401 | 0.1 +0.1 | 09404 <0.1 1.2+ 1.1
9° 10 01401 01501 ] 06+03 | 01401 | 1.6+ 1.1
10° 11 0.6 +0.1 <f).2 1.1+05 | 0.1+0.1 1.0+1.0
11¢ 10 02401 <0.1 08+£03 | 01401 | 05406
12° 12 1.1 +0.2 <0.2 04+03 | 01401 | 04409

Waste Disposal Building
13 10 06+01 | 01401 |] 05+02 | 01+01 | 09406
14 10 0.3 + 0.1 <0.] 07402 | 0.1+0.1 | 08+08
15 11 0.1 +#0.1 <0.1 05+03 1 0.14£0.1 05407
16 1] 0.1 4 0.1 <01 | 06403 | 01401 IJ;LL1
17 0.5 4 0.1 <02 0.9 + 04
18 0.5 +£0.] <0.1 0.6 +£ 0.2
19 55+ 0.3 <(.1 0.7+ 0.3
20 0.4 + 0.1 <0.! 0.8 4+ 0.3

Shield Mock-Up Building
21 8 | 61401 <0.1 0.7 + 0.2

*Refer 1o Figures 23 and 30.
PUncertainties represent the 95% confidence level, based only on counting statistics.
**Sample composite groups analyzed by alpha spectrometry for plutonium.

Nuclear Lake Site - December 6. 1993 66
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TABLE 7

SUMMARY OF SURFACE ACTIVITY LEVELS
UNAFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Number of Total Activity Range (dpm/100 cmt’) Removable Activity Range
Locition® Mensuremenit Single Measurements (dpm/100 em’)
Locations Alpha Beta Alpha® Beta®
Critical Facility
Floor 26 0to 37° 660 to |, 1(F -1tod Jto8
{ Lower walls 8 -7 to 18 290 to 510° -1t04 3t08
Engineering Buildig*
o || Floor 23 210 16" 420 to 850° -1to4 Sto3l
Lower Walls 7 0to 23" -320 to 230¢ -1to 6 -1to 16
| Remote Assembly Building
Floor 21 270 to S4° -270 to 610° -itol -Tto b
Lower Walls 9 -620 1o 32° 620 to 730° -1to 4 4 to 1
Shield Mock-up Building
Floor 27 0 1o 39" 420 to 820° -1t06 7to 14
Lower Walls 3 2102 -580 to -400° -1 to 10 4 10 3
Lodge
Floor 22 NA -580 to 1,200¢ -1to6 -Tto 8
Lower Walls _NA 650t0-240° |  -ltol

*Refer to Figures 24 through 28.
PMinimum detectable activity is 25 dpm/100 cm’? for alpha instrumentation.
“Minimum detectable activity is 390 dpm/100 cm’ for beta instrumentation.
Minimum detectable activity is 990 dpm/100 cm’ for beta instrumentation.
*Minimum detectable activity is 12 dpm/100 cm’.
"Minimum detectable activity is 16 dpm/100 cm’,




Critical Facility

TABLES

EXPOSURE RATES
UNAFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Exposure Rate Range
at 1 m (uR/h)°

Engineering Building

Remote Assembly Building

Shield Mock-Up Building

Lodge

*Refer to Figures 24 through 28.
®Includes background.

Nucicar Lake Sae - December 6, 1993
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RADIONUCLIDE CONCENTRATIONS IN SUBFLOOR SOIL
UNAFFECTED BUILDINGS

NUCLEAK LAKE SITE

PAWLING, NEW YORK

TABLE 9

Radionuclide Concentration (pCi/g)

Am-241
Critical Facility
#1 <0.1 <(.1 0.7 + 0.2% 0.1 £0.1 0.8 +£0.5
#2 <0.1 <0.1
Engineering Building
#1 <0.1 0.1 +0.1
#2 <0.1 <0.1
Shield Mock-Up Building
I #1 <0.1 <0.1
I}ndjt
#1 <0.1 <0.1
l #2 0.2+0.1 <0.1

*Refer to Figures 24 through 28.
*Uncertainties represent the 95% confidence level, based only on counting statistics,

Nucicer Lake Sne - Decomber 6, 1993




TABLE 10

EXPOSURE RATES AND
RADIONUCLIDE CONCENTRATIONS IN SOIL
UNAFFECTED OUTDOOR AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK
Radionuclide Concentration {(pCi/g)
Am-241
Survey Unit 1
260N, 60E --* 1.5+ 0.2¢ <0.2 06+03 | 02401 | 07408
280N, 70E - 0.5 +0.1 <0.2 10404 | 01401 120418
300N, 20E - 0.2 4+ 0.1 <0.1 09402 | 01401 |01+£08
300N, 80E - 0.9+ 0.1 <0.1 07403 | 01401 | 1.140.7
310N, SOE - 2.4 03 <03 | 02404 | 02401 |25+19
314N, 0 10 <0.1 <(.1 06402 | 01401 | 12409
332N, 18E Y 0.4 40.1 <0.1 06+02 | 01401 110408
342N, 0 - 0.4 +0.1 <0.] 08+02 | 01401 | 04409
350N, 0 9 03+0.1 <0.] 10403 | 01401 106412
350N, S0E - 14402 <0.2 05404 | 01401 | 14425
375N, 25E - 1.0 £ 0.2 <0.2 12405 | 014+01 115408
400N, 0 10 0.9 + 0.2 <0.2 1.0+04 | 01401 | 15410
400N, 25E - 0.5 +£0.1 <0.2 08 +04 <0.1 1.1+0.7
400N, S0E - 0.8 4+0.1 <0.1 14404 | 01401 | 19415
425N, 25E - 09402 (014011 09403 | 01401 | 05409
425N, 70E 1.5+ 0.2 <0.3 05406 | 02401 | 18416
450N, 0 9 13402 <0.2 1.3+405 | 02401 | 08419
450N, 25E 8 0.1 +£0.1 <0.1 0.6 +£ 0.2 0.1 £0.1 02406
450N, S0E 8 0.4 +£0.1 <0.2 08+04 | 01 £9.1 ]109407
450N, 65E - 1.140.2 <0.2 074£06 | 014£0.1 | 05415
480N, 40E 8 1.1 £0.2 <(.] 06+03 | 01+£01 {07412
SOON, 0 8 59408 102402) 09406 | 01402 | 11420
SOON, 25E 9 0.7 + 0.2 <0.2 09+03 | 01+£0.1 | 14417
SOON, SOE 20402 <0.2 09+03 | 01401 | 23418}
SOON, 65E - 33405 <0.3 09405 | 03401 {14425

Nuckoar Lake Site - Decomber 6, 1997
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RADIONUCLIDE CONCENTRATIONS IN SOIL

TABLE 10 (Continued)

EXPOSURE RATES AND

UNAFFECTED OUTDOOR AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

1 Exposure Radionuclide Concentration (pCi/g)
Location® Rate at
Cs-137 Am-241 Th-232 U-238 U-238
Survey Unit 2
0,0 12 0.1 40.1 <0.2 0.8 +0.3 01401 | 04409

SON. 0 10 0.2 +£0.1 <0.1 0.7+0.3 0.1 +0.1 06+04
SON, 20E — 0.4 + 0.1 <01 | 09403 | 02401 {14411
80N, 20E - 10402 | <03 | 05403 | 01401 | 11417

100N, 0 11 02401 | <01 | 08403 | 01401 |07+08
100N, 25E - 17402 | <01 | 07+03 | 01401 (09411
100N, 45E -- 0.4 + 0.1 <0.2 1.0+ 0.3 02401 (09410
140N, SOE - 20403 | <04 | 06+04 | 02401 | 37426

150N, 0 11 09401 | <01 | 07402 | 01401 | 1.040.6
150N, SOE - 1.140.2 <02 | 10+04 | 02401 | 12414
155N, S0E - 1.0 4 0.1 <01 | 09403 | 01401 | 06416
163N, 24E -- 0.740.1 <0.] 05404 0.1£0.1 108410
163N, 34E -- 36+04 <0.2 0.6 £ 0.5 <0.2 0.6 +21
168N, 29E 12 34407 <0.3 <(0.5 <0.3 1.1 +1.1
168N, 29E - 6.1 £ 0.3 <0.1 0.8+0.2 0.1 +£0.1 0.8 +02
(15-30 cm)
173N, 24E 12 0.3 + 0.1 <01 | 07403 | 01401 | 06407
173N, 34E 9 0.5 4 0.1 <01 | 07402 | 01401 | 06413
188N, S0E 9 0.1 4 0.1 <0.2 13404 | 01404 | 0641.1

194N, 0 - 0.3 + 0.1 <0.1 07402 | 01401 | 05408
195N, 30E - 0.1 0.1 <01 | 06403 | 01401 | 08406
195N, 45E 9 0.4 + 0.1 <0.1 0.8 +0.2 0.1+0.1 10408
200N, 0 10 <0.1 <(.1 0.7+ 0.3 0.1; 0.1 0.4 ;0.6
200N, 30E - 0.1+0.1 <0.1 0.7+£0.3 0.1 +£0.1 06+ 08
200N, SOE 9 11401 | <02 | 07403 | <01 | 09411 |

Nuclesr Lake S - December 6, 1991
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RADIONUCLIDE CONCENTRATIONS IN SOIL
UNAFFECTED OUTDOOR AREAS

TABLE 10 {Continued)

EXPOSURE RATES AND

NUCLEAR LAKE SITE
PAWLING, NEW YORK

Radionuclide Concentration (pCi/g)

C137

K

Th232

U-235

210N, 35E - 1.2+ 0.1 <0.1 0.6 +04 0.1 +£0.2 1.54£08

240N, 20E - 0.2 4 0.1 <0.1 08403 | 01401 | 02407}

240N, 40E - 24403 <(.2 03+04 0.1+0.1 2.1+1.8

240N, S0E - 57405 <(.3 1.1 +0.6 03 +0.1 18412
240N, 0 11 0.8 +0.1 <0.1 0.8 +0.3 0.1 +£0.1 05+ 0.6
250N, SE - 0.2 +£0.1 <0.1 0.8 +0.2 01401 | 07406

250N, SOE -- 22405 <0.4 1.0+1.2 04 +03 194357

Access Rd. 12 0.3+0.1 <0.1 0.7+ 0.2 01401 | 06407
Pole #18

Access Rd. - 0.5+ 0.1 <0.1 08403 0.1+£0.1 | 0.8+0.8

Stream Culvert

Access Rd. - 1.6 + 0.3 <0.2 0.8+05 02+£0.1 | 274£1.5
Pole #16

Access Rd. - 03+%0.1 <0.1 0.7+ 0.2 0.1 +0.1 | 0.6 +£0.7
Pole #14

Access Rd. - 1.2 +£0.2 <0.2 1.4+ 0.6 0.1 +#0.1 1.0+ 1.6
Pole #11

Access Rd. 0.2+0.1 <(0.1 05402 0.1 4£01 | 04407
Pole #9
0,5wW* . 0.4 +0.1 <{.1] 0.740.2 0.1+0.1 |1 06+08

14N, 34W* - 0.3 +0.1 <0.1 1.0+ 0.4 0.1 £0.1 1.1415

23N, TW* - 0.6 + 0.1 <0.1 09403 | 01401 | 11410 |

SON, 10W* - 09 4+ 0.1 <0.2 0.740.3 0.1 +£0.1 034059

SON, 31w 0.2 4+ 0.1 <0.1 0.8 4+ 0.2 0.1 4£0.1 0.8 +1.1

100N, 9W* - 04 + 0.1 <0.2 0.9+ 0.5 02 +0.1 19+1.1

100N, 24W* - 0.4 + 0.1 <0.1 13404 0.2 + 0.1 1.6+1.2
Nucicar Lake Site - December 6, 1993 72



RADIONUCLIDE CONCENTRATIONS IN SOIL

TABLE 10 (Continued)

EXPOSURE RATES AND

UNAFFECTED OUTDOOR AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Radionuclide Concentration (pCi/g)
Cs-137 | Am-241 Th-232 U-235
Survey Unit 3
173N, 0 -- 0.24+0.1 <0.1 0.6 +0.2 0.1+£0.1 102407
173N, 40W - 1.2 402 <0.2 07404 02+0.1 101413
193N, 82W -- 25403 <0.1 03403 0.140.1 14412
205N, 6W - 04 +0.1 <0.1 07403 01401 102407
210N, 50W -- 3.0+ 0.2 <0.2 1.0+ 04 01401 101412
220N, B2W -- 1.4 +0.2 <0.2 04403 0.1 £0.1 13408
220N, 120W -- 25+04 <0.4 05406 | 01402 | 18+4+42
230N, 0 -- 0.1+0.1 <0.1 0.6 £ 03 0.1+£0.1 | 09406
230, SOW 1.7 4 0.2 <0.3 08+04 01+£0.1 |28+18
233N, TW -- 1.7+ 0.2 <0.3 1.1 +£0.5 03401 | 43433
240N, 94W - 08+02 |10.1+0.1 <0.4 <0.2 <17
249N, S8W - 26403 1014011 05403 0.1£01 106411
250N, 50w - 0.5 +£0.1 <0.1 02403 0.1401 |107+08
250N, 120W P 14 40.2 <0.1 0.7 404 01409 12411
256N, 83W -- 0.4 + 0.1 <0.1 0.6 +£0.3 0.1 4£0.1 Li+123
268N, 98W - 0.7 4 0.1 <0.1 08+0.3 <0.1 02409
269N, TTW -- 0.2 40.1 <0.1 09 +0.3 0.1+£01 | 05+09
270N, 0f - 25402 105401 02403 | 01401 | 07410
270N, 20W' - 09402 1014011 08404 0.1+£0.1 13408
270N, 43W 0.5 +0.1 <0.1 0.8 +£ 0.3 01401 {20410
282N, 110W -- 1.0 + 0.1 <0.1 0.7 + 0.3 0.1 +£0.1 15412 §
283N, 46W* -- 18402 [03+02) 10404 034+£01 110411
286N, OW# 1.6+02 | 044021 07403 01+£0.1 05411
286N, 68W - 0.2 4+0.1 <0.1 1.140.3 0.1 +0.1 1.1+ 1.1
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Exposure Radionuclide Concentration (pCi/g)
Location® Rate at .
1 («R/h)E Cs-137 | Am-241 | Th-232 U-235 U-238
Survey Unit 3 (Continued)

I 290N, 10w - <01 101401 06403 | 01401 | 13406
292N, 88W - 0.1 +0.1 <(.1 0.7+ 0.3 01401 | 07406
295N, 101W .- 1.0 +£ 0.2 <0.3 09403 0.1 +£0.1 14413
300N, 25W - 0.1 +0.1 <0.1 0.6 +0.3 01+£01 | 03405
300N, 50w - 2.140.2 <0.2 0.9 +0.5 01+£01 | 18419
310N, 120W - 0.5 + 0.1 <02 | 05403 | 01401 | 07407

{ Survey Unit 4

| 300N, 10W 10 0.1 +0.1 <0.1 07402 | 01401 | 04408
325N, 10W - 02 +01 <0.2 09 +03 01401 109+08
325N, 25W -- 1.1 +0.2 <0.1 1.0 +£ 0.3 0.1+40.1 | 06411
325N, 40W - 24403 <(.2 0.8 +0.5 02401 | 23422 |
325N, 50w G 36+ 04 <0.2 03403 0.2+01 {04413

340N, 5W - 0.1 +0.] <0.] 0.5+02 01+01 | 06409
350N, 10W -- 0.3 +0.1 <0.1 06+0.3 01401 ]109+09
350N, 25W 9 1.8 +40.3 <0.2 11406 | 0.240.1 <2.7
350N, S0W 9 1.3 4 0.2 <02 | 069403 | 01+08 | 11407
350N, 100W . 1.7 + 0.3 <02 | 11405 | 01401 | 15416
350N, 125W 1.0+ 0.2 <(.2 1.3+0.5 0.1+£0.1 123+18
390N, S0W - 0.8 + 0.1 <0.1 08+03 | 02401 | 21415
400N, 10W - 0.5+402 <0.2 0.3+0.3 0.140.1 09408
400N, 30W - 0.3 + 0.1 <0.1 0.6 + 0.2 01401 | 02+0.7
400N, 50W Y 05+ 0.1 <0.1 0.6 +£0.2 01401 | 1541.1
400N, 60W* - 10402 |10.1+40.1 1.0+ 0.4 0.2 +£0.1 0412
406N, 35W 9 0.1 4+0.1 <0.1 0.74 0.3 0.1 +0.1 0.84;#0.6

RADIONUCLIDE CONCENTRATIONS IN SOIL

TABLE 10 (Continued)

EXPOSURE RATES AND

UNAFFECTED OUTDOOR AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK
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RADIONUCLIDE CONCENTRATIONS IN SOIL

TABLE 10 (Continued)

EXPOSURE RATES AND

UNAFFECTED OUTDOOR AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

*Refer to Figures 30 through 35.
PIncludes background.

*~-No measurement made.
“Uncertainties represent the 95% confidence level, based only on counting statistics.
“Remote Assembly Building grid coordinates.
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#hSample composite groups analyzed by alpha spectrometry for plutonium.

Exposure Radionuclide Concentration (pCi/g)
Location* Rate at T -
n («R/h)P Cs-137 Am-241 -22 U-235 U-238
Survey Unit 4 (Continued)

410N, 25W 9 0.1 £0.1 <0.1 0.6 +£0.2 01401 107407
420N, 35W ~ 0.2 +£0.1 <0.1 0.8 403 0.140.1 109409
425N, 30W* 4 02401 ({01401 06403 01401 {09407
450N, 25W K 0.6 + 0.1 <(.1 0.6 +£0.2 01401 112408
450N, 35W 9 0.6 4 0.1 <02 | 07405 | 01401 | 12411
465N, 40W" - 14402 101401 0840.5 <(.1 23413
475N, 10W - 0.8 + 0.1 <01 | 04+03 | 01401 | 08405
475N, SOW - 0.8 +0.1 <(0.2 1.0+ 04 01401 | 14414
500N, 10W - 0.3 4 0.1 <0.1 13404 | 01401 [12412
SOON, 20W - 10402 1014011 06+04 0.1+£0.1 {29419
S10N, 10W - 1.54£0.2 <(0.2 0.5+0.5 0.140.1 1.1410
S10N, 20W - 0.3+0.1 <01 | 10402 | 01+01 | 064406



TABLE 11

z
E SUIDELINE COMPARISON OF SURFACE ACTIVITY LEVELS
: AFFECTED BUILDINGS
- NUCLEAR LAKE SITE
i PAWLING, NEW YORK
; Averaged Total Activity (dpm/100 cm?)
Building Alpha’ - e
of Meas, | M | peviation | #- | or Meas. | M | pevinton | *
Plutonium Building
Affected Area
Room 1 90 28 25 24 33 28 120 540 290 | Yes/Yes
o [ Room 2 114 48 41 42 51 43 290 530 420 | Yes/Yes
¥ Room 3 90 71 46 74 56 71 200 490 290 Yes/Yes
[ Room 4 96 52 36 49 47 52 43 420 140 | Yes/Yes
| Room S 2 24 77 100 110 24 760 400 900 | Yes/No
{ Room 14 40 2 29 36 42 2 430 390 570 | Yes/Yes
| Room 15 65 2 21 19 27 k) 790 550 960 | Yes/Yes
| Unaffected Area
Rooms 6-13, 16-18
Waste Disposal Bldg.
_Multiple Failure Bldg.

*Alpha surface contamination guidelines:
100 dpm/100 cm’, average in a | m’ area
300 dpm/ 100 cm’, maximum in a 100 cm’
PBeta-gamma surface contamination guidelines:
5,000 dpm/ 100 cm’, average in a | m’ area
15,000 dpm/ 100 cm’, maximum in a 100 cm’ area
“Calculated vaiue for statistically testing site data in accordance with Draft NUREG/CR-5849.



TABLE 12

GUIDELINE COMPARISON OF SURFACE ACTIVITY LEVELS
UNAFFECTED LUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

461 ') PQUEEN(] - WG W] IenN

Averaged Total Activity (dpm/100 em®)
Surv'ey 3 N Guidelines/
Building g::; ] A . Conditions
of Meas. Devi~ o | "= | of Meas. Deviation | *~
Cnitical Facility 510 m’ 34 14 8 16 34 660 290 750 Yes/Yes
Engineering 410 m’ 30 6 6 8 30 500 280 590 Yes/Yes
j s
Remote 106 m? 30 5 12 9 30 -26 300 67 Yes/Yes
Assembly Bldg.
Shield Mock-Up | 60 m’ 30 1 9 14 30 490 350 600 Yes/Yes
Bidg.
Lodge 66 m’ 0 NA NA NA 30 160 340 -61 Yes/Yes

*Alpha surface contamination guidelines:
100 dpm/100 cm’, average in a | m” area
300 dpm/ 100 cm’, maximum in a 100 cm?
Beta-gamma surface contamination guidelines:
S,000 dpm/100 cm’, average in a | m” area
15,000 dpm/ 100 cm’, maximum in a i00 cm’ area
“Calculated value for statistically testing site data in accordance with Draft NUREG/CR-5849,
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11.
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