Prepared by
Qak Ridge Associated
Universities

Prepared for
U.S. Nuclear
Regulatory
Commission's
Region || Dffice

Supported by
Division of

Industrial and Medical
Nuclear Safety

ORAU 88/G-122

CONFIRMATORY RADIOLOGICAL SURVEY

OF
BUILDING C

LYNCHBURG RESEARCH CENTER
BABCOCK & WILCOX COMPANY

LYNCHBURG, VIRGINIA

G. .. MURPHY

Radiological Site Assassment Program
Manpower Education, Research, and Training Division

FINAL REPORT
JULY 1988




NOTICES
The opmiens e1presssd herein G0 Not necesssrily retect The opinians of 1he sponsering institvtions of Ok Ridge Assocales
Universties

This repor was Brepared a8 &0 Sccoun! 6! work sponsored by (he Unied Siales Government Nerher the Unied Siaies Gevernmaet
norihe U S Department of Energ, ner any of e empioyees, Makes B0y warranly S1p/ess 5 impied of S88uUmes any lege! labidy
©F MEPOneibiiity 167 1he BCCUTECY, COMPIIONsE. 0 USSNINERS o BNy INTrMalion. BPOSTEIVE, BrOGUC! 07 PrOCEsSs Gistiosed. of
rODresenta Iha! its use wouid Mol Intringe privately owned rights Relerence Rere:n 1o 4Ny Spec ie commarcal produc! process o
munwmm.mmm.vum.mwmmymnmummnmvmm
Tign, of tavering by \he U 8 Gevernment or a0y agency thereo! The views 4nd 0pinions of suihors 0108804 Nerein 00 Nat Necessarily
wate of ratiact Ihone of the U & Governmant of any sgency (heree!




CONFIRMATORY RADIOLOGICAL SURVEY
OF
BUILDING C
LYNCHBURG RESEARCH CENTER
BABCOCK AND WILCOX
LVNCHBURG . VIRGINIA

Prepared by

G.L. Murphy

Radiological Site Assessment Program
Manpower Education, Research, and Training Division
Oak Ridge Associated Universities
Oak Ridge, Tennessee 37831-0117

Project Staff

J.D. Berger F.A. Lange
R.D. Condre J.L. Payne
B.D. Hamby D.§. Styersw
A.K. Klitz C.F. Weaver

Prepared for
Division of Industrial and Medical Nuclear Safecy
U.§ Huclear Regulatory Commission
Region Il Office

FINAL REPORT

July 1988

This report {is based on work performed under Interagency Agreemsent DOE
No, 40.-816-83 NRC Fin, No. A-9076-3 between the U.§. Nuclear Regulatory
Comxission and the U.S. Department of Energy. Oak Ridge Associated
Universities performs complementary work under contract  number
DE-ACOS-760R00033 with the U.S. Department of EInergy.

*Currently with ASG, Inc., Oak Ridge, TN,



TABLE OF CONTENTS

Paye

BANE 08 FLOEERE -« « ¢ v ¢ 4 415 3'e o w vk e A A ® AN it

AR A8 TS . ¢ = o 5 s oals WA aie e R E S bR e s . viil
Introduction and Site History. . . . . . . . . . . . . %+ % & 1
BACE DODUREPDRION « v v ¢ & 5 6 1 5 ¥ H R E N N B E A NE 4w A 2
L T R R e N T LR T 2
SUEVeY PRosaduROl . . « . « & (v o4 b e W e W E e E e b s s 3
R R R T e N R 7
Comparison of Results With Guidelines. . . . . . . . . . . . . . .. 4 |
BUMBARY. + '« oV & 5 s & & & £ 34 B & % 3 s P A v & & 3 F v B4 N & 12
References . . . . . T T et T N i T 13

Appendices
Appendix A: Proposed Confirsatory Radioclogical Survey Plan for
Building C Lynchburg Research (enter, Bubcock and
Wilcox Compary, Lynchburg, Viirginia
Appendix B: Major Sampling and Analytical Equipment

Aprendix '@ Measuremeant and Analyt{:al Procedures

Appendix D: Cuidelines For Decontamination of Facilitias and
Equiyment Prior to Release for Unrestricted Use or
Termination of Licenses for By-product, Source or
Special Nuclear Material




FIGURE

FIGURE
FIGURE
FIGURE

FIGURE
FIGURE
FIGURE
FIGURE
FIGURE

FICURE

FIGURE

FIGURE

FIGURE

FIGURE
FIGURE

FIGURE
FIGURE

FIGURE

FIGURE

FIGURE

10:

11

12

3

1101
15:

16
17:

18:

19;

20:

List of Figures

Map of Virginia, Showing Apprcxi-nto Location of Babcock
and Wilcox Facility. ;

Map of Area Surrounding Babcock and Wilcox Facility.
General Site Plan of Mt. Athos Babcock and Wilcox Facility

Plan View of the Lynchburg Researc!: Center Indlenting
Location of Building C . . 4 :

Floor Plan of Building C .

Location of Rooms Where lm x lm Grid was Ins'alled .
Indoor Gamma Exposure Rate Measurement Locations

Room 3 Showing Locations of 5-point Crid Blocks Surveyed .

Room 3 Showing Locations of Uppct Wall and Coilln; Slnglo
Point Measurements . ;

Roor. 15 3howing locations of 5-polnt Grid Blocks Surveved.

Room 15 Shewing Locations of Upper Wall and Ceiling Single
Point deasurements B8~ U ok AT e ’

Reom 16 Showing Locations of S-point Grid Blocks Surveyed.

Room 16 Showing Locations of Upper Wall and Ceiling Single
Poins Meds irements PR S e o e L

Ruom .7 Showing Locations of 5-.-point Grid Blocks Surveyed

Room 17 Showing Locations of Upper Wall and Ceiling Single
Point Measurements . i 0 el e e e

Room 19 Showing Locations of 5-point Grid Blocks Surveyed.
Room 19 Showing Locations of Upper Wall and Ceiling Single
Point Measurements . i = e

Room 19 (East Waste/Sump Tank) lhovtn; Locations of 5- polnt
Grid Blocks Surveyed . i

Room 19 (West Waste/Sump Tank) Showln; locations of 5- point
Grid Blocks Surveyed . :

Room 20 Shuwing Locations of S5-point Grid Blocks Surveyed.

ii

14
15
16

17
18
19
20

21

23

24

25

26
27

28
29

30

3l

32



FIGURE

FIGURE

F1GURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

29

e
-

32:

33:

34

35:

36

37

38

List of Figures
(Continued)

Room 21 Showing Locations of Upper Wall and Ceiling Single

Point Measurements,

Room 22 Showing Locations of 5-point Grid Blocks Surveyed .

Room 22 Showing Locations of Upper Wall and Ceiling Single

Point Measurements.

Room 26 Showing Locations of 5-point Grid Blocks Surveyed .

Room 26 Showing Loceations of Upper Wall and Ceiling Single

Point Measurements.

Room 27 Showing Locations of 5-point Grid Blocks Surveyed .

Room 27 Showing Locations of Upper Wall and Ceiling Single
Point Measurements. P e T e e

Room 43 Showing Locations of 5-point Crid Blocks Surveyed .

xoom 43 Showing Locations of Upper Wall and Ceiiing Single

Point Measurements,

Room 50 Showing Locations of 5-point Grid Blocks Surveyed .

Room 50 Showing Locations of Upper Wall and Zailing Single

Point Measurements.

Men's Change Room Showing locations of S-point Crid Blocks

Surveyed.

Men's Change Room Showing Locations of Uppor Wall and
Ceiling Single Point Measurements . ' x

Drying Oven Shovtn; Locations ol S-point Grid Blocks
Surveyed. g ST el ke rD T o g

brying Oven Showing Locations of Uppor Wall and Cotllng
Single Point Measurements . N _

Hallway (Area 24) Shovtn; Locations of 5- 9olnt Grid Blocks

Surveyed .

Hallway (Area 24) Showing Locations of Uppor Wall ant
Ceiling Single Point Measurements. :

Hallway (Area 55) Shovlng Locations of 5- potnt Grid Blocks
Surveyed . . ; .

iii

42

44

46

47

48

49

50

51



FIGURE

FIGURE

FIGURE
FIGURE
FIGURE
FIGURE
FIGURE
TICGURE
FIGURE

F10URE

FIGURE
FIGURE
FIGURE

TIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FICURE

41:

42:
43:
4a:
45
46:
47:
48:
49
50:
S1:
52:
53:

55:
56!
57:
58:
59
60:

61:

Hallway (Area 56) lhovtn. Locations ,{ 5- polnt Grid Blocks

Surveyed.

Hallway (Area 50) Showing Locations of Uppor Vall and c.tlin;

List of Figures
(Continued)

Single ®oint Measurements .

Room
Room
Room
Rron
Room
Room
Roonm
Room
Room
Room
Foom
Room
Room
Room
Room
Roon
Koom

Room

1
2

Esl

10
11
12
01
02
03

05
06
25
Ga

32

Showing
Showing
Showing
Showing
Showing
Showing
Showing

Showing

Showing
Shewing
Showing
Showing
Showing
Showing
Shoving
Showing
Showing
Showing
Showing

Showing

Locations
Locations
locations
Locations
Locations
Locations
Locations

Locations

Locations of
Locations
Le cations
locations
Lecations
Locations
Locatiors
Locations
Locations
Locations
Locations

Locations

of Single-point
of Single-point
of Single-point
of Single-point
of Single-point
of Single-poiut
nf Single-point

of Single poin:

of Single-point
of Single-point
of Single-poin.
of Single-point
of Single-point
of Single-point
of Single-point
of Single-point
of Single:point
of Single-point

of Single-point

Single-point

Hallway (Area 55) Showing Locations o' Uppcr Wall and Cotltn;
Single Point Measurements . A X

Measurements .
Measurem(nts .
Measurements .
Measuremente .
Measurements .

Measurements .

Mrasureasents

Measurements .

Measurements

Measurements.

Heasuremsnts,

Measurements .

Measurements .

Measurements .

Measurements .

Measurements

Measurements .

Measurements .

Measurements .

Measurements

Page

32

53

54
55
56
57
58
59
60
61
62
63
64
€5

66

67

69

70

71

72

73

T4



FIGURE

FIGURE
FIGURE
FIGURE

FIGURE
FIGURE
FIGURE

FIGURE
FIGURE

FTGURE

FIGURE

FICURE

FIGURE

FIGURE

FIGURE
FIGURE
FIGURE

FICURE

FIGURE

62

63:
64
65:

66
67:

68

69:
70:

i

72

73

74

75:

76

78

79:

80:

List of Figures
(Continued)

Rooms 53 and 54 Shovln; Locations of Sln;lo polnt
Measurements . . ;

Ceramic Lab Showing Locations of Single-point Measurements .

Fan Room Showing Locations of Single-point Measurements,

Fire Equipment Room Shavtn; Locations of Sin;lo-potnc
Measurements . :

HP Lab Showing Locations of Single-point Measurements.
HP Office Showing Locations of Single-point Measurements .

Ladies Change Room Shovln; Locations of stn;lo point
Measurements . .

Laundry Roor Snowing Locations of Single-point Measurements.

Machine Shop Showing Locations of Single-point Measurements.

Machanical Equipment Room Showing Locatlons of Single-point
Measurements . Tl ' ’ R R am

Pit (Basement Area) Showing Lecations ~f Single-noint
Measuremer . i3 >0 L - :

Penthouse (Above Room 7)) Showing Lecations of Single-roint
Measurements . RN g i : -

Penthouse (Above Ladies’ Change Room) Shovtng Locations of
S§in, le-point Measurements, ' v i o W Eiel e

Penthouse (Above Vault) !hovln; Locatiuns of stnzlo potnt
Measurements . ; '

Storase Shod Ehowing Locations of Single-point Measurements.

Vault Showing Locations of Single-point Measurements .

Hallway (Area 16N) Shavtn; Locations of stnglo potnt
Measurements . £ v o ¢ a il

Hallvay (Area 16W) !hovln; Locations of Sln;lo polnt
Measurements . ot

Hallway (Area 23) Shevlng Locations of Sln;lo polnt
Measurements .

75
76

17

78
79

80

81
82
83

84

85

86

87

88
89

90

91

92

93




e dbrewizsi-ail e

FIGURE

FICURE

FIGURE

FIGURE
FIGURE
FIGURE
FIGURE
FIGURE
FIGURE
FIGURE
FIGURE
FIGURE
FiGURE
FIGURE
FIGURE
F.GURE
FIGURE
FIGURE
FIGURE
FIGURE
FIGURE
FIGURE
FIGURE

81:

82:

83:

84:
85:
86:
87:
88:
89:
90:
91:
92:
93:
96
3.
96
97:
98
99

100:
101:
102:
103:

List of Figures

(Continued)
Page

Hallway (Area 27E) !howin; Locations of 81n¢10 polnt
Measurements . . . W
Hallway (Area 27W) Shovtn; Locations of 31n;1.-potnt
Measurements . . . . v u oo 93
Hallway (Area 57) !hovin; Locations of Stnglo poln

Measurements . . . P,
Room 1 Showing Trench Soil Sampling Location . . . . . . . . 97
Room 3 Showiny Trench Soil Sampling Location . . . . . . . . 98
Room 5 Showing Trench Soil Sampling Location . . . . . . . . 99
Room 6/7 Sheving Trench Soil Sampiing Location . . . . . . , 100
Room 15 Showing Trench Soil Sampling Location. . . . . . . . 101
Room 16 Showing Trench Soil Sampling Location. . . . . . . . 102
Room 17 Showing Trench Soil Sampling Location. . . . . . . . 103
Rooa 19 Showing Trench Soil Sampling 'ocatien. . . . . . . . 104
Roouw 27 Showing Trench Seil Samyling Location. d e na 5bwoe S
Room 22 Showing Trench Soii Sampling lecation, . . . . . . 106
Hallway (Area 24) Showing Trench Soll Sampling Location. . . 107

'#dies’ Change Room Showing Tiench foll Sampling Location. . 108

Laundry Room Showing Trench Soil Sumpling Location . . . . . 10%
Men's Change Room Showing Trench Soil Sampling Location. . . 110
Vault Showing Trench Soll Sampling Location. . . . . . . . . 111
Hallway (Area 16N) Showing Trench Soil Sampling Location . . 112

Hallway (Area 16W) Showing Trench Soll Sampling Location . . 113
Hallway (Area 23) Showing Trench Soil Sampling Location. . = 1l4
*Cold” Drain Residue and Swipe Sampling Locations. . . . . . 115

Roof Area Showing lLocations of Direct Measuremenis and Gravel
Sampling . . . . . . . . T e T T 116

vi




FIGURE 104:

FIGURE 105:
FIGURE 106:
FIGURE 107:
FIGURE 108:

FIGURE 109:

List of Figures
(Continued)

Surface Soil Sampling Locations and Direct Radiation Levels

Measured Around Building C

Isopleth Exposure Rate Levels Determinad at Suilding C .
Direct Radiation Levels North of Building C

Surface Soil Sampling Locations North of Building C

Outdoor Area !hoving Storm Drain and Shallow Borehole
Locations. -

Locations of Background Measurements and Baseline Sampling .

vii

117
118
119
120

121
122



LIST OF TABLES

Page

TABLE 1: Direct Radiation Levels and Radionuclide Concentrations

Measured at Baseline Sampling locaticas. . . . . . . . . ., ., . 123
TABLE 2: Inioor Camma Exposure Rate Measurements. . . . . . . . . . . . 12
TABLE 3: Sunmary of Surface Contamination Measurements in Areas with

a High Probability of Contamination (WPC). . ., . . . . . . . . 123
TABLE 4:  Summary of Single Point Surface Contamination Measurements

from Low Probability of Contamination Areas (LPC). . . . . . . 131
TABLE 5: Radionuclide Concentrations in Soil Samples Collected From

Exposed Trenches I[nside Bullding C . . . . . ‘ v 134
TABLE 6: Radicnuclide Concentrations in Residue Collected from

O DA i R s s e s s i sk sk o ke n s s N
TABLE 7: Summary of Beta-gamma Surface Contamination Measurements from

the Roof of Buliding ¢ . . . . . . . . . . . T T EEREREEE .
TABLE 8: Radienuclide Concentrations in Gravel Collected from the Roof

of Bulldivg C. . . . . . ! O .« 439
TABLE 9: Radionuclide Corcentrationm in Surfece Soil Sawples Collected

troavy Buildimg C. . . . . . . . oL L. ) & e m ' » o« W9
TABLE 10: Radioa:'lde Concentrations In Surface Soil Samples Uollected

Sorth of Bullding C (4/26/R8) R TR e PR %
TABLY 1. Radienuclide Concentvations in Soil frem Storm Drain and

Shallow Bovenoles from Forrmer Locations of Waste Drain Lines . 142

viii






kR
L

M s






















' v ¢ i ) E | \ ‘ 4 ) ‘ ¢
f ' N " 4 4
¢ ‘ L ¥ ¢ ' $ A wa f ‘
-
' » Ly . ) » »
’ » o ) " . C L .
} ’ 5
' : ! > - wWe T ' ed D 9 ) ¢
4 " ) " ' 5
B '] | ] " ‘ 1 % A ' ! L -

- . ¢

4 . -

» . !

v
5 ' | - .
‘4




Qutdoor Survey

Surface Scans and Exposure Rate Measurcments

Elevated radiation levels were found on the west, north and east sides of
Building C. A large volume of waste is stored approximately 7 meters north of
the building, and elevated radiation levels from this area increased the
difficulty of {dentifying potential surface contamination. Figure 104
presents the direct radiation levels measured around Building C in the initial
survey. levels ranged from 22 to 450 uR/h. A follow-up survey was performed
on April 26,  Although radiation levels remained elevated, use of a shielded
detector system, a pressurized {ion chamber and an in-situ gamma ray
spectrometry system permitted ORAU to collect additional data. Figure 105
presents {sopleth exposure rate levels associated with the waste stored in and
around Building J. Levels outside Building C ranged from 150 to 460 uR/h
(Figure 106),

Radionuclide Concentrations in Surface Soil

The radionuclide concentrations in 16 soil samples collected around the
outside of Building C are presented in Table 9. The concentrations are within
the ranges for baseline samples from the vicinity of the Babcock and Wilcox
facility. An additional 10 soil samples were collected during the April 1988
survey (Table 10 and Figure 107). The concentrations are also within the
ranges for baseline samples.

Radionuclide Concentrations in Soil from Shallow Boreholes

The radionuclide coocentrations measured in soil samples from 14
boreholes along the waste drain lines from Building C to the Liquid Vaste
Building are presented in Table 11. In general, the samples are within normal
background ranges. However, samples 5A, 13A and 13B had Co-60 and Cs-137
concertrations which were elevated. The highest levels were Co-60, 1.9 pCi/g;
end Cs- 137, 11.5 pCi/g.

10




COMPARISON OF RESULTS WITH GUIDELINES
NRC surface contamination guideline: for release of facilitles for
unrestricted wuse are outlined i{n Appendix D. Because the principal
radionuclides of interest are plutonium, thorium, uranium, Co-60, Cs-137 and

fission products, the more restrictive criteria for plutonium have been
applied for residual contamination:

Total Contamination

300 dpa /100 cn? (maximum in a 100 cn? area)
100 dpm/100 ca? (averaged over 1 n?)

Reaovable Contamination

20 dpm/100 ca?

For residual beta-gamma contamination, the NRC guiae'ines are:
Total Contamination

15,000 dpm/100 en’ (maximum in a 100 ca’ area)
5,000 dpm/100 cw? (averaged over 1 nl)

Removable Contamination
1,000 dpm/100 cm?

All total and removable alpha and beta-gamma contamination measurements
vere within these guidelines.

’ Soil sample data was compared to the NRC guideline of 10 pCi/g of natural
thorium, 30 pCi/g of total uranium, and 25 pCi/g plutonium, All soil
i concentrations (surface and subsurface) collected inside and outside Building
C were within the guideline levels. The maximum soll concentrations for Co-60
(13 pCi/g) and Cs-137 (11.5 pCi/g) are comparable to guldelines developed by

| 11
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the NRC (Co-60, 10 pCi/g and Cs-137, 15 pCi/g). Although the Co-60 (13 pCi/g)
exceeds the guidelines, this sample 1is one of three samples from the same
trench, and the average concentration over the trench length (-7 m) is
4.5 pCi/g, which meets the guidelines.

Water sample data indicates the presence of alpha (60 pCi/l) and beta
(490 pCi/1) contamination, identified as uranium. 10 CFR 207, Appendix B,
Table I1 provides uranium isotopic concentrations in water for unrestricted
areas ranging from 30,000 te 40,000 pCi/L.

Elevated direct radiation levels associated with radiocactive waste stored
north of Building C, are responsible for elevated radiation levels detected in
the storage shed #nd Room 20. Additional data collected in April 1988,
indicates that the radiation levels are directly related to the waste, not to
surface contamination. Isopleth exposure rate data generatsd in April
correlates to exposure vrates which would be attributed to the stored waste.
No evidence of anomalies are noted that would indicate surface contamination
inside or outside the building. All radiation levels are within the units
specified in 10 CFR 20.105 for an unrestricted area.

SUMMARY

On August 17 to September 2, 1987, and April 26, 1988, ORAU performed a
confirmatory radiological survey of Bullding C, located at the Babcock and
Wilcox Lynchburg Research Center, Lynchburg, Virginia. The survey included
surface alpha, gamma and beta-gamma scans, measurement of direct and removable
cuntamination levels, and the mneasurement of direct radiation levels and
radionuclide concentrations in soil, gravel, and water samples. The findings
support the closeout survey performed by the licensee, and confirm that the
radiological conditions satisfy the NRC guidelines established for release for

unrestricted use,
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TABLE |

DIRECT RADIATION LEVELS AND RADIONUCLIDE CONCENTRATIONS
MEASURED AT BASELINE SAMPLING LOCATIONS
BABCOCK AND WILCOX COMPANY
LYNCHBURG, VIRCINIA

GCamma Exposure Rates Radionuclide Concentrations (pCi/g) -
Locat fon® at | m Above the Surface Co—60 Cs-137 U-238 0-2]% Th-232
(uR/n)
1 1 0.1 <0.1 2.1 ¢ 1.8b 0.3 2.8 + 0.7
2 B <0.1 0.1 0.3 0.2 <€0.2 0.4 * 0,2
3 10 0.1 <0.2 2.4 0.2 0.9 0.4
4 10 <0.1 <0.1 0.4 <D.1 0.5 * 0.3
5 11 0.1 <0.1 <1.4 <0.3 -3 8.9
6 10 0.1 <0.2 0.8 <0.2 1.2 0.4

Reproduced from ORAU report dated June 1987.°

Aefer to Figure 109,

blincertainties represent the 95 confidence level, based only on counting statistics; additional
laboratory uncertainties of * 6 to 107 have not been propagated into these data.




TABLE 2

INDOOR GAMMA EXPOSURE RATE MEASUREMENTS
BUILDING C
BABCOCK AND WILCOX COMPANY
LYNCHBURG, VIRGINIA

Location® WBR/hat 1l m
Above Surface

17
29
17
17
7
15
14
19
19
13
14
18

B p— —
B = O DO NN E W~

Apefer to Figumas 7,




TABLE 3

SUMMARY OF SURFACE CONTAMINATION MEASUREMENTS IN AREAS W' TM A
HIGH PROBABILITY OF CONTAMINATION (MFT)
BUILDING C
BABCOCK AND WILCOX COMPANY
LYNCHBURG, ¥1RGINIA

TOTAL CONTAMINAT 1ON Number of
Numbar ot Alpha (dpm/100 cw’) Bt s Gamme (dpm/100 cm’ ) REMOVASLE CONTAMINATION  Grid Blocks
Location Figure Grid Blocks Highest Grid Range ot Highest Grid Range of Alpha lhur Beta h-r Exceading
Sur veyed Block Ave, Measuresents Hlock Ave, Measurements (dpm/ 100 om™) (dpm/ 100 cm) Criteria
ROOM #3%
Floors/lower walls 8 2 37 <26 - 5 S60 <430 - 740 2 <5 - 12 0
- Upper walls/
D cellings® 9 2 o <6 - % A <43 - 770 <2 - 4 0
ROOM 215
Floors/lower walls 10 15 70 <35 - 1% 1600 <480 - 2200 -7 < - 0
Upper walls/
cellings® " 2 WA “- N/A <470 - 1200 - 3 <5 - 7 0
ROOM 916
Flaors/lower walls 12 8 49 <3% - 100 <470 - 2200 <2~ 3 <5~ 6 0
Uppper walls/

cellings? " 4 N/A <35 - M NA <470 - 1500 <2 < - 9 o




TAELE 3 (Continued)

SUMMARY OF SURFACE CONTAMINAT ION MEASUREMENTS IN AREAS WiTH A
HIGH PROBABILITY OF CONTAMINATION (HPC)
BUILDING €
BABCOOK AND WILCOX COMPANY
LYNCHBURG, VIRGINIA

TOTAL CONTAMINAT ION Number of
Number of Alpha (dpm/100 on’) Het a—Gammas (dpm/ 100 om’) REMOVABLE CONTAMINAT ION Grid Blocks
Location Flgure Grid Blocks Highest Griy Range of Highest Grig Rangs of Alpha Bets Range Excending
Sur veyad Block Ave, Measurements Block Ave, Moasurement s (dpm/ 100 cm™) (dpm/ 100 e-zl Criteria
| ROOM #1)
Floors/lower walls s 22 4 <19 - 6% 2000 <470 - 2%00 - 5 < -1 (4]
] Upper walls/
| cellings® 5] 10 NA <3% - W Lz <450 - 1500 <2 < - 9 0
-
| o ROOM 919
Floors/lower walls 16 1% 4 <19 - &5 1500 <470 - 2200 <2 - 10 <5 - 8 (4]
Uppar walls/
c.llln@. 17 7 NA <19 - % N/A <470 - 2700 «<2 - 3 <5 - ¥ ]
ROOM #19 (Fast Waste/
Sump Tank)
Floors/lower walls 1] 3 240 <19 - 610 2700 <440 - 13000 <~ 3 <5 2
Floors/lower walls
Resurvey? 2 » <19 - 180 3300 <440 - 11000 <2 < 0

ROOM #19 (West ¥aste/
Sump Tank )

Floor/lowsr walls 19 5 40 <35 - 88 920 460 - 1200 <2 < - 7 0




TABLE 3 (Continued)

SUMMARY OF SURFACE CONTAM NATION MEASUREMENTS IN AREAS WiTH A
HIGH PROBABILITY OF CONTAMINATION (MPC)
BUILDING C
| RABCOCK AMD) WILCOX COMPANY
‘ LYNCHBURG, VIRGINIA

TOTAL CONTAMINAT iON Number of
Nombar Alpha (dpm/100 cmi’) BotsGomms (dpm/100 cm’) REMOVABLE CONTAMINATION  Grid Blocks
Location Figure Grid Blocks Mighest Grid Range of Highest Gric Range of Alpha hr Beta h-q Excoading
Sur ves, od Block Ave, Measurements Block Ave, Measurements (dpm/ 100 om™ ) (dpm/ 100 cm”) Criteria
ROOM 920
Floors/lower walls 20 28 61 <0 - 120 2200 <450 - 3100 <2 - 3 <5 - 0
o Upper walls/
~ cellings® 21 12 NA <19 - 5 A <430 - 3500 <2 - 3 < - 7 0
1 ROOM #22
Floors/lower walls 22 1 45 <9 - %0 1100 <470 - 1900 <2 <5 0
Upper wallis/
cellings® 23 3 N/A <19 - 37 NA <470 - 950 <2 <5 0
ROOM 926,
Floors/lower walls 74 ? <26 <19 - 65 1200 <43%0 - 1700 2 <5 - 7 0
Upper walls/

cellings® 25 3 A <26 - 64 N/A <470 - 1600 <2 <5 0



TABLE 35 (Continued)

SUMMARY OF SURFACE CONTAMINATION MEASUREMENTS IN AREAS wWiTH A

HIGH PROBASILITY OF CONTAMINATION (MPC)
BUILDING ©
BABCOCK AND WILCOX COMPAN®
LYNCHBURG,  VIRGINIA

TOTAL CONTAMINATION Number of
Number ot Alpha (dpm/100 ow' ) Beta-Gomme (dpm/100 cm ) REMOVABLE CONTAMINATION  Grid Blocks
Location Figure Grid Blocks Highest Grid Range of Highest Gridg Range of Aipha Betas Range Exceading
Surveyed Block Ave, Measurements Block Ave, Measurements (dpm/ 100 cm™)  (dpm/ 100 mz) Criteria
nom 927 B
Floors/lower wails 2% 20 38 <9 - 1100 <440 -~ 1500 <2 - 7 <5 - 13 ]
Upper walls/
— cellings® 27 L] A <19 - & N/A <440 - 1700 < - 3 < - 6 0
:
ROOM #4%
Floor /1ower walls e 17 5 <19 - <470 <450 - 980 <~ 3 <3~ 7 ]
Upper walils/
cellings® 6 N/A <9 - 3 N/A <430 - 8% «<2- 3 <« - 7 0
ROOM #50
Floor/lomer walls 50 12 % <19 - 47 <470 <43%0 - 750 <2 - 7 <5 - W 0
Uppear waiis/
celiings? " 3 WA <9 - W WA <4% - %20 <2~ 3 <S5 - 6 0
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TABLE 3 (Continued)

SUMMARY OF SURFACE CONTAMINATION MEASUREMENTS IN AREAS wiTw A
HIGH PROBABILITY OF CONTAMINATION (HPC)
BUILEING C
BABCOCK. AND WiLOOX COMPANY |
LYNCHBURG, VIRGINIA

TOTAL CONTAMINAT ION Number of
Numbter ot Aiphe (dpm/100 cn’) BetaComme (dpm/ 100 cn’) REMOVABLE CONTAMINAT 10N C-id Blocks .
Location Figure  Grid Blocks Wighest Grid  Range of Highest Grid  Rsage of Alpha Bets ~’3 Exceedling 7
Sur vayed Block Ave, Messuremen®s Block Ave, Measurements (dpm/ 160 om” ) (dpm/100 om”) Criteria
MEN'S CMANGE ROOM
Floor /lower walls b >4 14 30 <9 - 1800 <470 - 1900 < - 5 <« - 8 o
Upper walls/
o cellings® 33 S NA <9 - 800 N/A <470 - 1600 <~ 3 < - 7 '
C Upper Walis/ |
cel 1 ings®® 55 a N/A <9 - @ NA <470 - 1100 <2- 3 < 0 |
DRYING OVEN
Floor /lower walls “ 10 Y] <26 - 10 1600 <470 - 2000 <2~ 5 < - 2 0
Upper walls/
col i 1ngs® s 3 A <26 NA <470 - 1500 <2~ 3 <« -7 (i)
HALLWAY (Area 24)
Floor /lower walls % 10 1] <26 - 13 1500 <430 - 1700 <2 < - 15 ]

Upper walis/
collings® 7 5 N/A <% - w2 WA 750 - 1900 < - 3 - 7 0
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TAmLE &

SUMMARY OF SINGLE POINT SURFACE CONTAMINATION ¥ ASUREMENTS
FROM (0w PROBARGLITY OF CONTAMINATION AREAS [LPC)
BUILDING ©
BABCOOK AND WiLOOX COMPANY
LYNCMBURG, VIRGINIA

TOTAL CONTAMINAT ION

Alghs (dpm/ 100 ce’ ) Buta-Gamma _(dpm/ 100 om?) REMOVASLE CONTAMINATION  Measuraments
Location figure Number  of Range of Range of Alpha Range  Beta Range
Mo, o m—rt 5 Mans ur mmen? o My s -t (dpm/ 100 e-z) {dpm/ 100 om” )
ROOM 1 47 S <% - & <470 - &1 < - 3 <5 0
L 4 S <% - - <470 - 920 <2 - 9 < - 7 0
RO 4 st S «% - I8 <470 - Y40 «? <5 - & 0
oom 5 a" S <9 - o7 <470 - 1300 < < - 8 0
L WOm 5 LA b <19 - 28 <470 - J40 <2 5 0
T moom 7 a7 5 % - 64 <430 - 100 <2~ 3 <« - 7 L]
ROM & an S <9 - B <470 - 900 <2 <5 - 6 0
RO 4 L3 S @6~ 1 <4%0 - 6860 <~ 3 < -~ 6 0
O™ 30 S0 b <19 <470 - 1600 «7 <5 1]
ROOm 11 “ 5 <% - B <476 - 1200 «? <35 o
ROOM 12 S2 p <% - 9 <470 - 1200 < « -7 0
RO o1 53 S <19 - %W <480 - TN <2~ 35 <5 - 12 L]
ROOR 07 o4 S «1% - & <480 - 1%00 < - 3 <« - 8 0
ROOW 0% 55 S <19 <480 - 1300 «2 <« - 7 1]
RO (4 - s <19 - & <480 - A0 2 -+ 7 4]
im0 57 S < -9 <480 - 880 <2 - 3 « - 7 4]
ROOM 06 S8 b «<H - B <480 - 620 <2 - 7 1]
ROOM 2% % b <19 - & S0 - 1000 2+~ 7 «< - 9 ]
HOO™ 44 60 y <19 - 8 <470 -~ 1000 <2~ 3 <5 - 9 /]
RO 52 61 S <6 - & <470 «@ - 3 <5 - 2 0
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TABLE 4 (Continued)

SUMMARY OF SINGLE POINT SURFACE COMTAMINATION MEASUREMENTS
FROM LW FROBABILITY OF CONTAMINATION AREAS (LFC)
B LDING ©
BABCOCK AND WILOON COMPANY
LYNCHBURG, IRGINIA

TOTAL CONTAMINAT ION Number of

Algha (dpm/100 cm’ ) Beta-Gamma (dpm/ 100 cm” ) REMOVABLE CONTAMINATION  Measurements
Range of Range of Alpha Range Bets Range Excending
M ot et Mo s urement s (dpm/ 100 e-z) {dpm/ 100 mz) Criteria

HALLWAY (AREA
HALLWAY (AREA
HALLWAY (AREA
HALLWAY (AREA

<5
49 -
<5
<S

-

w  NRC Guideline
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TABLE 6

RADIONUCLIDE CONCENTRATIONS IN RESIDUE COLLECTED FROM "COLD™ DRAINS
BABCOCK AND WILCOX COMPANY
LYNCHBURG, VIRCINIA

Locat ion® Radionuclide Concentration i/
Co—60 Cs-1 - U= ' Pu-238 Pu-239/240
CHANGE ROOM (CR) .1 ©®.2 @.8 3.4 ¢ 2.9 0.6 @.1 2.4 * 0.3
ROOM 50 (F1) 0.4 * 0.4 0.2 £ 0.5 0.9 * 0.4 8.3 ¢ 3.7 1.3 * 0.8 0.2 *0.1 4.% 0.3
ROOM S0 (F4) 0.2 0.% £ 0.2 0.6 ¢t 0.4 5.6 ¢ 3,2 1.2 £ 1.0 <0.1 3.3 £ 0.4
SRefer to Flgure 102,
PUncertaint les represent the 951 confldence level, based only on counting statistics; additiomal laboratory uncertainties

of £ 6 to 10T have not been propagsted into these data.



l TABLE 7

SUMMARY OF BETA-GAMMA SURFACE CONTAMINATION MEASUREMENTS
FROM THE ROOF OF BUTLDING C

| BABCOCK AND WILCOX
i LYNCHBURG, VIRGINIA
|
I Locat ton? Total Contaminag{on Removable Comusutlan
| (dpm/100 eca®) (dpm/100 en®)
E | %200 <3
| 2 510 <5
k| <500 4
4 <500 ?
| 5 640 ¢
. 6 <500 <5
7 2300 <3
| 8 1600 <s
u
i
- SRefer to Figure 103,
|
,
|
p
|
|
138
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RADIONUCLI DE CONCENTRATIONS IN CRAVEL COLLECTED FROM THE
ROOF OF BUILDINC C
BARCOCK AND WILCOX
LYNCHBURC, VIRCINIA

Radionuclide Concentration i

Locat ion” Co—60 Cs-137 v-239% U-238 " Pu-238 NW
1 .2 0.1 .1 1.4 0.2
2 0.1 1.0 * 0.2% 0.5 1.7 * 1.3 .2
3 .1 0.3 * 0.2 0.2 1.4 .3 0.006 * 0,001 0.006 * 0,001
n 0.1 0.6 * 0.2 0.3 2.8 ¢ 1.2 .3

Mpefer to Flgure 103,

Pncertainities represent the 951 confidence level, based only on counting statistics; additiomal laboratory uncertainties
of * 6 to 102 have not been propagated into these data.
“Componite of all samples (1-4).
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TABLE 9

RADIONUCLIDE CONCENTRATIONS IN SURFACE SOIL SAMPLES
COLLECTED AROUND BUILDING ¢
BABCOCK AND WILCOX |
LYNCHBURG, VIRGINIA |

|
Location® To=b0 3.-!!’ E!i!! E-QG’ Thea32
 —
1 0.1 0.2 * 0,1® 0.4 0.0 £ 0,7 1,1 0,3
2 Wl 0.2 t 0,1 0.2 t0,! 1.3 ¢ 1,1 1«1 20,)
3 <0,1 0.2 t 0.} 0,3 ¢t 0,2 1.3 * 1,1 1.3 2 0.4 |
4 <0,1 <0,1 <0,2 2.2 2 0,6 11 2 0.4 |
5 <0,1 <0,1 0,2 t 0,1 1,0 ¢ 0,4 0,8 : 0,)
" 0,1 <0,* 0.2 1.0 £ 0,7 0.5 t 0,2 |
? (0.‘ 0.6 J Ool 0.2 2 o'l 201 00’ l.l t )0. ‘
8 0,2 t 0,1 €0.1 0.2 ¢t 0,1 1.3 £ 0,9 1.1 ¢t 1,3
’ (ool (001 0.2 4 0.1 ’os - 0.’ 1.5 ‘... ‘
10 <0,1 0.3 t 0,1 0,3 & 0,1 <0,1 13 204 |
1 0,1 0,1 0,2 t 0,1 3.0 £ 1,4 1.6 ¢4 |
12 <0,1 0.3 ¢ 0,1 0.2 ¢ 0,1 <1.8 14 ¢ 0,4 |
13 0,1 0.3 0,2 0.2 ¢ 0,1 2.8 t 0,8 1.2 :t 03 |
14 <0,1 0.3 2 0.1 <0.2 1.8 ¢ 0,7 1.5 t0 1) ‘
l’ (oo‘ 0.2 t 0,1 (0.5 z.s 4 0.’ 1.4 ¢ 0.‘
16 <0,1 002 t 0.1 O.S t 0,4 ‘02 | lol 0., t 0.4

MRefer to Figure 104,
BUncertainties represent the 951 ~onfidence level, based only on counting statistics;
sdditional ladoratory uncertainties of * 6 to 10T have not deen propagated into these data.
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