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TABLE 1

SURFACE ACTIVITY MEASUREMENTS
BUILDING 65, ROOF
CLEVELAND WORKS FACILITY
ALUMINUM COMPANY OF AMERICA
CLEVELAND, OHIO

Total Activity Removable Activity
Grid Location® (dpm/100 cm’) (dpm/100 em?)
Am Beta Al Beta
Main Roof
A,20 <54 <320 <12 <16
A,40 <54 <320 <12 <16
A,60 <54 <320 <12 <16
A, 80 <54 <320 <12 <16
B, 10 <54 < 320 <12 <16
B,30 <54 <320 <12 <16
B,50 <54 < 320 <12 <16
B,70 <54 < 320 <12 <16
B.85 <54 <320 <12 <16
C,15 <54 < 320 <12 <16
C,35 <54 <320 <12 <16
0 <54 380 <12 <16
el <54 700 <12 <16
D, 10 <54 610 <12 <16
| D,25 <54 680 <12 <16
D, 45 <54 520 <12 <16
D,65 <54 <320 <12 <16
D, 81 <54 <320 <12 <16
E,16 <54 < 320 <12 <16
E,36 <54 <320 <12 <16
E,56 <54 <320 <12 <16
Cleveland Works Facility - January 12, 1994 28




TABLE 1 (Continued)

SURFACE ACTIVITY MEASUREMENTS
BUILDING 65, ROOF
CLEVELAND WORKS FACILITY
ALUMINUM COMPANY OF AMERICA
CLEVELAND, OHIO

Total Activity Removable Activity
Grid Location® (dpm/100 cm’) (dpm/100 cm?)

| ___Alpha A Beta

| Main Roof (Continued)

| E,76 <54 <320 <12 <16 |
F.3 <54 < 320 <12 <16 l

‘ F,23 <54 <320 <12 <16

ﬂ F.,43 <54 < 320 <12 <16 |
F,63 <54 <320 <12 <16
G,12 <54 <320 <12 <16
G,32 <54 < 320 <12 <16
G,52 <54 <320 <12 <16 ]
G,72 <54 <320 <12 <16 !
H,1 <54 <320 <12 <16

r H,21 <54 820 <12 <16
H.41 <54 600 <12 <16
H,61 <54 <320 <12 <16
1.9 <54 <320 <12 <16

| 1,29 <54 860 <12 <16
1,49 <54 520 <12 <16
1,69 <54 330 <12 <16
),22 <54 <320 <12 <16 |
1,42 <54 <320 <12 <16
1,62 <54 <320 <12 <16
K,5 7 <54 <320 <12 <16

Cloveland Works Favility - January 12, 1964 29



TABLE 1 (Continued)

SURFACE ACTIVITY MEASUREMENTS
BUILDING 65, ROOF
CLEVELAND WORKS FACILITY
ALUMINUM CONMPANY OF AMERICA
CLEVELAND, OHIO

Total Activity Removable Activity
Grid Location® (dpm/100 cm’) (dpm/100 cm’) |
| Main Roof (Continued) |
K.25 <54 <320 <12 <16 |
K, 45 <54 <320 <12 <16 I
K,65 <54 380 <12 <16 I
1,14 <54 <320 <12 <16
L, 34 <54 <320 <12 <16
L,54 <54 < 320 <12 <16
L,74 <54 440 <12 <16 |
M.,8 <54 <320 <12 <16
M,28 <54 <320 <12 <16
_ M. 48 <54 680 <12 <16 |
M,68 <54 <320 <12 <16
N,17 <54 <320 <12 <16
N,37 <54 <320 <12 <16 |
N,55 <54 <320 <12 <16 “
N.77 < 54 <320 <12 <16
0,1 <54 <320 <12 <16
0,21 <54 <320 <12 <16
0,41 < 54 380 <12 <16
0,61 <67 <310 <12 <16
P10 <67 <310 <12 <16 u
P,30 <67 i <310 <12 <16
Cloveland Works Facility - Janunry 12, 1994 30



TABLE 1 (Continued)

SURFACE ACTIVITY MEASUREMENTS
BUILDING 65, ROOY
CLEVELAND WORKS FACILITY
ALUMINUM COMPANY OF AMERICA
CLEVELAND, OHIO

Total Activity Removable Activity
Grid Location® (dpm/100 cm?) (dpm/100 cm?)
Main Roof (Continued) |
P,50 <67 <310 <12 <16 |
P,70 <67 400 <12 <16 ]
Q.5 <67 <310 <12 <16
n Q.20 <67 330 <12 <16
l Q.40 <67 <310 <12 <16
Q.60 <67 <310 <12 <16
R,28 <67 <310 <12 <16 i
R,38 <67 <310 <12 <16
R,50 <67 <310 <12 <16 1
R,66 <67 410 <12 <16
5.2 <67 <310 <12 <16 H
S,30 <67 <310 <12 <16
S,57 <67 390 <12 <16
8§77 <67 500 <12 <16
T,15 <67 <310 <12 <16 1
T,54 <67 390 <12 <16
T,62 <67 490 <12 <16
T,72 <67 <310 <12 <16
U,7 <67 <310 <12 <16
U,21 <67 <310 <12 <16
U,43 <67 <310 <12 <16

Clevelasd Works Facility - Jaouary 12, 199 31



TABLE 1 (Continued)

SURFACE ACTIVITY MEASUREMENTS

BUILDING 65, ROOF
CLEVELAND WORKS FACILITY

ALUMINUM COMPANY OF AMERICA

CLEVELAND, OHIO

Total Activity Removable Activity
Grid Location® (dpm/100 em’) _ (dpm/100 cm’) |
AlEa Beta AlEa Beta I

Main Roof (Continued)

| U,68 <67 <310 <12 <16 l
V,l11 <67 <310 <12 <16 1

V.25 <67 <310 <12 <16

V,35 <67 <310 <12 <16

V.60 <67 <310 <12 <16

i W.3 <67 <310 <12 <16

W 4% <67 <310 <12 <16

W,56 <67 <310 <12 <16

W, 76 <67 <310 <12 <16

X, 17 <67 <310 <12 <16
X,23 <67 <310 <12 <16 I

X,39 <67 <310 <12 <16

X, 64 <67 <310 <12 <16

Y.6 <67 <310 <12 <16

Y,28 <67 <31C <12 <16

Y, 32 <67 <310 <12 <16

I Y,71 <67 <310 <12 <16

Z,13 <67 <310 <12 <16

Z,50 <67 370 <12 <16

Z,58 <67 420 <12 <16

Z.83 <67 320 <12 <16

Cleveland Works Pacility - January 12, 1994



TABLE 1 (Continued)

SURFACE ACTIVITY MEASUREMENTS
BUILDING 65, ROOF
CLEVELAND WORKS FACILITY
ALUMINUM COMPANY OF AMERICA
CLEVELAND, OHIO

Total Activity Removable Activity

Grid Location® (dpm/100 cm’) (dpm/100 cm?)

| _— L — | ‘ Beta

| Main Roof (Continued)

I AA,l <67 <310 <12 <16
AA,20 <67 <310 <12 <16
AA 44 <67 <310 <12 <16
AA, 68 <67 540 <12 <16
BB, 10 <67 <310 <12 <16
BB,37 <67 <310 <12 <16
BB,S3 <67 <310 <12 <16
BB,76 <67 <310 <12 <16
CC,15 <67 <310 <12 <16
CC,26 <67 <310 <12 <16

i CC,47 <67 <310 <12 <16

ﬂ CC,65 <67 <310 <12 <16
CC,85 <67 <310 <12 <16
DD,S <67 <310 <12 <16
DD,42 <67 <310 <12 <16

I DD,55 <67 <310 <12 <16 ]
DD,62 <67 450 <12 <16
DD,73 <67 600 <12 <16 ﬂ
DD, 82 < 67 <310 <12 <16 1
EE, 20 <67 <310 <12 <16
EE,32 <67 <310 <12 <16 ﬂ

Cleveland Works Facility - Jasuary 12, 1994 33



TABLE 1 (Continued)

SURFACE ACTIVITY MEASUREMENTS
BUILDING 65, ROOF
CLEVELAND WORKS FACILITY
ALUMINUM COMPANY OF AMERICA
CLEVELAND, OHIO

Total Activity Removable Activity
Grid Location® (dpm/100 cm?) (dpm/100 ecm?)
Main Roof (Continued)
EE, 40 <67 <310 <12 <16
EE,60 <67 <310 <12 <16
EE.80 <67 <310 <12 <16 I
Lower Roof |
D, 12 <83 <1200 <12 <16
E,8 <83 < 1200 <12 <16
F,1 <83 <1200 <12 <16
F,18 <83 <1200 <12 <16
G,S <83 < 1200 <12 <16
G,14 <83 <1200 <12 <16

*Refer to Figures 3 and 4.

Cloveland Works Pacility - January 12, 1994 34



TABLE 2

SURFACE ACTIVITY MEASUREMENTS
BUILDING 65, VENTILATION SYSTEM
PORTIONS OF FIRST AND SECOND FLOOR AND EXTERIOR WALL VENTS
CLEVELAND WORKS FACILITY
ALUMINUM COMPANY OF AMERICA
CLEVELAND, OHIO

e m
Total Activity | Removaule Activity
SRS S Duct/work Location (dpm/100 cm’) (dpm/100 em’)
Number Number
r Alﬂa Beta Alpha Beta
First Floor*
i 104 EX-7 <73 < 1500 <12 <16
2 103 Northeast Wail <73 < 1500 <12 <16 i
3 108 S1-15 <73 2200 <12 <16
4 110 Internal South Vent- <73 < 1500 <12 < it
North Side #6
5 110 Internal North Vent- <73 < 1500 <12 <16
South Side #28 |
6 110 Internal South Vent- <73 < 1500 <12 <16
South Side #12
7 110 SE Vent #34 <73 < 1500 <12 <16
X 110 Internal North Vent- <73 < 1500 <12 <16
North Side #23
9 110 Internal East Vent- <73 < 1500 <12 <16
North #18.4
10 113 EX3; Hallway #3 <73 < 1500 <12 <16
11 114 EX3-12 <73 < 1500 <12 <16
12 12" EX8-3 <73 <1500 <12 <16
13 119 S2; Middle Duct #9 <73 < 1500 <12 <16
14 11¢ $2: East Duct #20 <73 < 1500 <12 <16
15 | Y EUS: NW Corner #1 <73 < 1500 <12 <16
16 125 EX4-9; Middle #18 <73 < 1500 <12 <16

Cleveland Works Facility - janusry 12, 1994 35



TABLE 2 (Continued)

SURFACE ACTIVITY MEASUREMENTS
BUILDING 65, VENTILATION SYSTEM
PORTIONS OF FIRST AND SECOND FLOOR AND EXTERIOR WALL VENTS
CLEVELAND WORKS FACILITY
ALUMINUM COMPANY OF AMERICA
CLEVELAND, OHIO

Total Activity | Removable Activity |

Duct/work Location (dpm/100 cm’) (dpm/100 cm?)
" A 7 L ‘ ‘_04 m

First Floor (Continued)

17 129 Middle #22 <73 < 1500 <12 <16
IR 132 NW Corner #1 <73 < 1500 <12 <16
19 133 NE Corner (Wall) <73 < 1500 <12 <16
20 138 S5-4; South Vent <73 < 1500 <12 <i6
21 130 §5-2 <73 < 1500 <12 <16
(Hallway)
22 130 S5-5 <73 < 1500 <12 <16
(Hallway)
Second Floor”
23 201 S1-17; East Wall <73 < 1500 <12 <16
Duct #2 i
24 202 East Wall Duct #2, <73 < 1500 <12 <16
 North Half
25 202 EU2-2; North Wall <73 < 1500 <12 <16
Duct #4
26 202 S-1; Walk-in Duct #3, <73 3300 <12 <16
pt. #9
27 202 S$1-19; Walk-in <73 < 1500 <12 <16
Duct #1, pt. #14
28 208 EX4-1; East Wall <73 < 1500 <12 <16
Vent #4
29 214 $5-1; Walk-in Duct #1, | <73 < 1500 <12 <16
pt. #8
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TABLE 2 (Continued)
SURFACE ACTIVITY MEASUREMENTS

BUILDING 65, VENTILATION SYSTEM

| PORTIONS OF FIRST AND SECOND FLOOR AND EXTERIOR WALL VENTS
ELAND WORKS FACILITY

UM COMPANY OF AMERICA

CLEVELAND, OHIO

i
’
i

CLE
ALUMIN

Total Activity Removable Activity |

(dpm/100 cm?) (dpm/100 em’)

Alpha Beta Alpha Beta
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FABLE 2 (Continued)

SURFACE ACTIVITY MEASUREMENTS

BUILDING 65, VENTILATI(
CLEVELAND WORKS |

ALIMINUM COMPANY O}
CLEVELAND, OH

Duct/work Location

Alpha

IN SYSTEM

I' AND SECOND FLOOR AND EXTERIOR WALL VENTS

ACILITY
AMERICA
10
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TABLE 4

SURFACE ACTIVITY MEASUREMENTS
BUILDING 65, ROOMS 110 AND 118
CLEVELAND WORKS FACILITY
ALUMINUM COMPANY OF AMERICA
CLEVELAND., OHIO

Total Activity Removable Activity

!
4 <1 Aaanen ) P % " i
: Measurement (dpm/100 cm”) (dpm/100 cm®) |
LAM fion : 5 . —  shamndl - - R —. i ———— -
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TABLE 4 (Continued)

SURFACE ACTIVITY MEASUREMENTS

BUILDING 65, ROOMS 110 AND 118
CLEVELAND WORKS FACILITY
ALUMINUM COMPANY OF AMERICA
CLEVELAND, OHIO

Total Activity
Measurement | (dpm/100 cm?)

Removable Ac-tivity

{dpm/100 em®)

Alpha | Beta

l i | ] Ocation " !
| Number
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TABLE 4 (Continued)

SURFACE ACTIVITY MEASUREMENTS
BUILDING 65, ROOMS 110 AND 118
CLEVELAND WORKS FACILITY
ALUMINUM COMPANY OF AMERICA
CLEVELAND, OH'O

Total Activity
Eassiien Measurement (dpm/100 cm’)

Removable Activity
(dpm/100 cm?)

Number
.w—g" -

Beta

| Room 118 (Continued)

40 <83 2300

| Lower Wall 4] <83 1400

42 < 83 1700

43 <83 < 1200

44 <83 < 1200

<12 <16

45 <83 < 1200

(L o e

*Refer to Figure 9.
*Refer to Figure 10.
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TABLE §

SURFACE ACTIVITY MEASUREMENTS
BUILDING 65, ROOMS 201, 208, AND 212
CLEVELAND WORKS FACILITY
ALUMINUM COMPANY OF AMERICA
CLEVELAND, OHIO

Total Activity Removable Activity
(dpm/100 cm’) (dpm/100 cm’)
Beta
2
3
< <83 < 1200 <12 <16
i 5 <83 < 1200 <12 <16
n 6 <83 < 1200 <12 <16
I 7 <83 < 1200 <12 <16 ]
8 <83 < 1200 <12 <16 |
9 < 83 < 1200 <12 <16
10 <83 < 1200 <12 <16
Lower Wall 11 <83 < 1200 <12 <16
12 <83 < 1200 <12 <16
13 <83 < 1200 <12 <16
14 <83 < 1200 <12 <16
15 <83 < 1200 <12 <16
Rooms 208 and 212"
Floor 16 <83 < i200 <12 <16 1
17 <83 < 1200 <i2 <16 l
18 <83 < 1200 <12 <16
19 <R3 < 1200 <12 <16 l
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TABLE 5 (Continued)

SURFACE ACTIVITY MEASUREMENTS
BUILDING 65, ROOMS 201, 208, AND 212
CLEVELAND WORKS FACILITY
ALUMINUM COMPANY OF AMERICA
CLEVELAND, OHIO

Total Activity Removable Activity
(dpm/100 cm?) (dpm/100 cm?)
| Rooms 208 and 212 (Continued)® |
| 20 <83 < 1200 <12 <16 |
21 < 83 < 1200 <12 <16 ]
2 <83 <1200 <12 <16 ]
23 <83 < 1200 <12 <16 ]
24 <83 < 1200 <12 <16 |
25 <83 1300 <12 <16
! Lower Wall 26 <83 < 1200 <12 <16
l 27 < 83 < 1200 <12 <16
28 < 83 < 1200 <12 <16
29 <83 < 1200 <12 <16
T R—— 30 <83 < 1200 <12 <16 |

*Refer to Figure 12.
"Refer to Figure 13.
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TABLE 6

SURFACE ACTIVITY MEASUREMENTS
BUILDING 65, PORTIONS OF THE FIRST FLOOR,
SECOND FLOOR, AND BASEMENT
CLEVELAND WORKS FACILITY
ALUMINUM COMPANY OF AMERICA
CLEVELAND, OHIO

Total Activity Removable Activity
Rocu Muadhar (dpm/100 em?) (dpm/100 cm’)
Alpha Beta
4
5
6 |
7 119 <73 1900 <12 <16 I
8 119 <73 2000 <12 <16
9 120 <73 2300 <12 <16
10 i21 <73 2100 <12 <16
L 11 129 <73 < 1500 <12 <16
12 130 <73 < 1500 <12 <16
13 131 <73 < 1500 <12 <16
l 14 140 <73 < 1500 <12 <16
15 142 <73 < 1500 <12 <16
Secend Floor® I
16 200 <73 < 1500 <12 <16
I 17 204 <73 <1500 <12 <16
I 18 204 <73 < 1500 <12 <16
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TABLE 6 (Continued)

SURFACE ACTIVITY MEASUREMENTS
BUILDING 65, PORTIONS OF THE FIRST FLOOR,
SECOND FLOOR, AND BASEMENT
CLEVELAND WORKS FACILITY
ALUMINUM COMPANY OF AMERICA
CLEVELAND, OHIO

Total Activity Removable Activity
(dpm/100 cm?) (dpm/100 cm?)
Al Beta
Second Floor” (Continued)

[ 19 205 <73 < 1500 <12 <16 {

| 20 206 <73 < 1500 <12 <16
21 207 <73 <1500 <12 <16 1
22 216 <73 < 1500 <12 <16 I

23 216 <73 < 1500 <12 <16

24 216 <73 < 1500 <12 <16

25 West Mezzanine <73 < 1500 <12 <16

26 East Mezzanine <73 < 1500 <12 <16

27 209 <73 < 1500 <12 <16
28 210 <73 < 1500 <12 <16 {

29 211 <73 < 1500 <12 <16
30 213 <73 < 1500 <12 <16
Basement® |

NA West Room <73 < 1500 <12 <16

NA North <73 < 1500 <12 <16
NA Hallway-North <73 < 1500 <12 <16 |
NA Hallway-South <73 < 1500 <12 <i6 ]

*Refer to Figure 11.
PRefer to Figure 14.
“Not shown on a figure.
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TABLE 7

SURFACE ACTIVITY MEASUREMENTS
BUILDING 65, DRAINAGE SYSTEM
CLEVELAND WORKS FACILITY
ALUMINUM COMPANY OF AMERICA
CLEVELAND, OHIO

Total Activity | Removable Activity
(dpm/100 cm?) (dpm/100 em®) |

Roof; Gnid EE, 14

3 Roof; Grid EE,54 <83 | <1200 <12 <16 |
) Roof; Grid A, 12 <83 < 1200 <12 <16

7 Roof; Grid A, 54 <83 < 1200 <12 <16 l
10 Lower Roof; Grid A,17 <83 1600 <12 <16 I
1 First Floor; Room 101 <83 3200 <12 <16

3 First Floor; Room 121 < 83 2200 <12 <16

5 First Floor; Room 110 <83 2400 <12 <16

7 First Floor; Room 119 <83 1400 <12 <16
10 First Floor; Room 141 <83 3800 <12 <16

*Refer to Figures 3 and 4.
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TABLE 8

EXPOSURE RATE MEASUREMENTS
BUILDING 65
CLEVELAND WORKS FACILITY
ALUMINUM COMPANY OF AMERICA
CLEVELAND, OHIO

Location (R »m) re Rate (uR/h) at 1 m above Surface
First Floor®
102 11
105 v l
110 (North) 13 I
I 110 (West) 11 I
l 110 (East) 13 !
113 12
114 (West) 11
114 (East) 12
116 14
118 (North) 13
118 (Center) 11
118 (South) 10
i 119 (North) 14
119 {South) 13
120 13 |
121 12
131 12 ﬂ
129 11
130 12
[ 140 11
l 142 9
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EXPOSURE RATE MEASUREMENTS

TABLE 8 (Continued)

BUILDING 65

CLEVELAND WORKS FACILITY

ALUMINUM COMPANY OF AMERICA

| Second Floor®

CLEVELAND, OHIO

| Location (Room) Exposure Rate (uR/h) at 1 m above Surface |

200 11 J
| 201 (Northeast) 9
l 201 (Northwest) 10
201 (South) 9
204 (West) 10
204 (East) 9
205 10
I 206 10
207 10 il
208 (North) 10
208 (South)
209 9
210 11
211 9 |
212 9
213 9
216 (West) 12
216 (Center) 13
216 (East) 14
West Mezzanine 10 i
Fast Mezzanine 9 n
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TABLE 8 (Continued)

EXPOSURE RATE MEASUREMENTS
BUILDING 65
CLEVELAND WORKS FACILITY
ALUMINUM COMPANY OF AMERICA
CLEVELAND, OHIO

| lowim®oom | Faposure Rate GR at 1 m above Surfce]
| Roof*
| C.67 7
! E 16 8
l 1,54 7 |
0,73 7
I RS 7
I T,50 7
U,23 6 3
| BB, 80 7 i
DD,42 8 j
Lower Roof* I
C,12 9 ]
E.4 10

*Refer to Figure 15.
"Refer to Figure 16.
“Refer to Figure 17.
“Refer to Figure 18.
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APPENDIX A

MAJOR INSTRUMENTATION

The display of a specific product is not to be construed as an endorsement of the product or its
manufacturer by the authors or their employers.

DIRECT RADIATION MEASUREMENT
Instruments

Eberline Pulse Ratemeter
Model PRM-6
(Eberline, Santa Fe, NM)

Eberline "Rascal” Ratemeter-Scaler
Model PRS-1
(Eberline, Santa Fe, NM)

Ludlum Floor Monitor
Model 239-1

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Ludlum Ratemeter-Scaler
Model 2221

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Detectors

Eberline GM Detector
Model HP-260

Effective Area, 15.5 cm’
(Eberline, Santa Fe, NM)

Eberline ZnS Scintillation Detector
Model AC-3-7

Effective Area, 59 cm’

(Eberline, Santa Fe, NM)
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Ludlum Gas Proportional Detector
Model 43-37

Effective Area, 550 cm’?

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Ludlum Gas Proportional Detector
Mcodel 43-68

Effective Area, 100 cm’

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Reuter-Stokes Pressurized Ion Chamber
Model RSS-111
(Reuter-Stokes, Cleveland, OH)

Victoreen Nal Scintillation Detector
Model 489-55

3.2 cm x 3.8 cm Crystal
(Victoreen, Clevelan”, OH)

LABORATORY ANALYTICAL INSTRUMENTATION

High Purity Extended Range Intrinsic Detectors
Model No: ERVDS30-25195

(Tennelec, Oak Ridge, TN)

Used in conjunction with:

Lead Shield Model G-11

(Nuclear Lead, Oak Ridge, TN) and
Multchannel Analyzer

3100 Vax Workstation

(Canberra, Menden, CT)

Low Background Gas Proportional Counter

Model LB-5100-W
(Oxford, Oak Ridge, TN)
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APPENDIX B

SURVEY AND ANALYTICAL PROCEDURES
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APPENDIX B

SURVEY AND ANALYTICAL PROCEDURES

SURVEY PROCEDURES

Surface Scans

Surface scans were performed by passing the probes slowly over the surface; the distance
between the probe and the surface was maintained at a minimum - nominally about 1 cm,
Surfaces were scanned using predominantly small area (15.5 cm?, 59 cm?, or 100 cm?) hand-held
detectors. Identification of elevated levels was based on increases in wie audible signal from the
recording and/or indicating instrument. Combinations of detectors and instruments used for the

scans were:
Alpha —  gas proportional detector with ratemeter-scaler
- ZnS scintillation detector with ratemeter-.caler
Beta —  gas proportional detector with ratemeter-scaler
—  pancake GM detector with ratemeter-scaler
Gamma —  Nal scintillation detector with ratemeter
Surface Activity Measurements

Measurements of total alpha and total beta activity levels were primarily performed using ZnS
scintillation and GM detectors with ratemeters-scalers. Gas proportional detectors were used for

measurements on the roof surface.

Count rates (cpm), which were integrated over 1 minute in a static position, were converted to
activity levels (dpm/100 cm®) by dividing the net rate by the 4 efficiency and correcting for the
active area of the detector. The alpha activity background countrates for the ZnS scintillation
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and gas proportional detectors averaged 1 and 2 cpm, respectively. Alpha efficiency factors
averaged 0.18 for the ZnS scintillation detectors and (.20 for gas proportional detectors. The
beta activity background count rates for the GM and gas proportional detectors averaged 51 and
390 cpm, respectively. Beta efficiency factors ranged from 0.16 - 0.19 for the GM detector and
from 0.26-0.27 for the gas proportional detectors. The effective windows for the ZnS
scintillation, GM, and gas proportional detectors were 59 cm’, 15.5 cm? and 100 cm’,

respectively.

Removable Activity Measurements

Removable activity levels were determined using numbered filter paper disks, 47 mm in
diameter. Moderate pressure was applied to the smear and approximately 100 cm’ of the
surface was wiped. Smears were placed in labeled envelopes with the location and other

pertinent information recorded.

Exposure Rate Measurements

Measurements of gamma exposure rates were performed at 1 m above the surface, using a

pressurized ionization chamber (PIC).

Miscellaneous Samples

Brick and tile samples were collected with the front and back of each sample clearly labeled.
Collected samples were placed in a plastic bag, sealed, and labeled in accordance with ESSAP
survey procedures.

ANALYTICAL PROCEDURES

Gross Alpha/Beta

Smears were counted on a low background gas proportional system.
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Gamma Spectrometry

Brick and tile samples were processed to approximate 2 calibrated counting geometry. Net
material weights were determined and the samples counted on both sides, using intrinsic
germanium detectors coupled to a pulse height analyzer system. Background and Compton
stripping, peak search, peak identification, and concentration calculations were performed using
the computer capabilities inherent in the anaiyzer system. Energy peaks used for determination

of radionuclides of concern were:

K-40 1.461 MeV

Th-232 0.969 MeV from Ac-228*

U - 235 0.186 MeV

U - 238 0.063 MeV from Th-234*

*Secular equilibrium assumed.

Spectra were also reviewed for other identifiable photopeaks.

UNCERTAINTIES AND DETECTION LIMITS

The uncertainties associated with the analytical data presented in the iables of this report
represent the 95% confidence level for that data based only on counting statistics. Additional
uncertainties associated with sampling and measurement procedures, have not been propagated
into the data presented in this report.

Detection limits, referred to as minimum detectable activity (MDA), were based on 2.71 plus
4.66 times the standard deviation of the background count. When the activity was determined
to be less than the MDA of the measurement procedure, the result was reported as less than
MDA. Because of variations in background levels, measurement efficiencies, and contributions
from other radionuclide in samples, the detection limits differ from sample to sample and

instrument to instrument.
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CALIBRATION AND QUALITY ASSURANCE

Calibration of all field and laboratory instrumentation was based on standards/sources, traceable
to NIST, when such standards/sources were available. In cases where they were not available,
standards of an industry recognized organization was used. Calibration of pressurized ionization
chambers was per.ormed by the manufacturer.

Analytical and field survey activities were conducted in accordance with procedures from the
following ESSAP documents:

. Survey Procedures Manual, Revision 7
. Laboratory Procedures Manual, Revision 8
. Quality Assurance Manual, Revision 6

The procedures contained in these manuals were developed to meet the requirements of DOE
Order 5700.6C and ASME NQA-1 for Quality Assurance and contain measures to assess

processes during their performance.

Quality control procedures include:

. Daily instrument background and check-source measurements to confirm that
equipment operation is within acceptable statistical fluctuations,

. Participation in EPA and EML laboratory Quality Assurance Programs.

. Training and certification of all individuals performing procedures.

. Periodic internal and external audits.
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APPENDIX C

GUIDELINES FOR DECONTAMINATION OF FACILITIES AND
EQUIPMENT PRIOR TO RELEASE FOR UNRESTRICTED USE OR
TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE OR
SPECIAL NUCLEAR MATERIALS
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GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT
PRIOR TO RELEASE FOR UNRESTRICTED USE
OR TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE,
OR SPECIAL NUCLEAR MATERIALS

U.S. Nuclear Regulatory Commission
Division of Fuel Cycle & Material Safety
Washington, D.C. 20555

August 1987
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The instructions in this guide, in conjunction with Table 1, specify the radionuclides and
radiation exposure rate limits which should be used in decontamination and survey of surfaces
or premises and equipment prior to abandonment or release for unrestricted use. The limits in
Table 1 do not apply to premises, equipment, or scrap containing induced radioactivity for which
the radiological considerations pertinent to their use may be different. The release of such
facilities or items from regulatory control is considered on a case-by-case basis.

l.

9
P4

‘The licensee shall make a reasonable effort to eliminate residual contamination.

Radioactivity on equipment or surfaces shall not be covered by paint, plating, or other
covering material unless contamination levels, as determined by a survey and
documented, are below the limits specified in Table 1 prior to the application of the
covering. A reasonable effort must be made to minimize the contamination prior to
use of any covering.

The radioactivity on the interior surfaces of pipes, drain lines, or duct work shall be
determined by making measurements at all traps, and other appropriate access points,
provided that contamination at these locations is likely to be representative of
contamination on the interior of the pipes, drain lines, or duct v.ork. Surfaces or
premises, equipment, or scrap which are likely to be contaminated, b are such size,
construction, or location as to make the surface inaccessible for purposes of
measurement, shall be presumed to be contaminated in excess of the limits.

Upon request, the Commission may authorize a licensee to relinquish possession or
control of premises, equipment, or scrap having surfaces contaminated with materials
in excess of the limits specified. This may include, but would not be limited to special
circumstances such as razing of buildings, transfer from premises to another
organization continuing work with radioactive materials, or conversion of facilities to
a long-term storage or standby status. Such requests must:

a. Provide detailed, specific information describing the premises, equipment or
scrap, radioactive contaminants, and the nature, extent, and degree of residual
surface contamination,

b. Provide a detailed health and safety analysis which reflects that the residual
amounts of materials on surface areas, together with other considerations such
as prospective use of the premises, equipment, or scrap, are unlikely to result
in an unreasonable risk to the health and safety of the public.

Prior to release of premises for unrestricted use, the licensee shall make a
comprehensive radiation survey which establishes that contamination is within the limits
specified in Table 1. A copy of the survey report shall be filed with the Division of
Fuel Cycle, Medical, Academic, and Commercial Use Safety, U.S. Nuclear Regulatory
Commission, Washington, D.C. 20555, and also the Administrator of the NRC
Regional Office having jurisdiction. The report should be filed at least 30 days prior
to the planned date of abandonment. The survey report shall:
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a. Identify the premises.

b. Show that reasonable effort has been made to eliminate residual contamination.
5 Describe the scope of the survey and general procedures followed.

d. State the findings of the survey in units specified in the instruction.

Following review of the report, the NRC will consider visiting the facilities to confirm
the survey.
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TABLE 1
ACCEPTABLE SURFACE CONTAMINATION LEVELS

Nuclides* Average™*' Maximum®* Removable®*/
U-nat, U-235, U-238, and
associated decay products 5,000 dpm o/ 100 cm’ 15,000 dpm o/100 cm? 1,000 dpm o/100 cm’

Transuramics, Ra-226, Ra-228,
Th-230, Th-228, Pa-231,

Ac-227, 1-125, 1-129 100 dpm/100 em’ 300 dpm/ 100 cm’ 20 dpm/100 cm’
Th-nat, Th-232, Sr-90, Ra-223,
Ra-224, U-232, 1-126, 1-131, 1-133 1,000 dpm/100 cm? 3,000 dpm/100 cm’ 200 dpm/100 cm’

Beta-gamma emitters (nuclides with

decay modes other than alpha

emission or spontaneous fission)

except Sr-90 and others noted above., aware 5,000 dpm 84/100 cm’ 15,000 dpm B+/100 cm? 1,000 dpm B+/100 cm’

*Where surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits established for alpha- and heta-
gamma-emitting nuclides should apply independently.

*As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as determined by correcting
the counts per minute observed by an appropriate detector for background, efficiency, and geometric factors associated with the
instrumentation.

“Measurements of average contaminant should not be averaged over more than 1 square meter. For objects of less surface area, the
average should be derived for each such object.

“The maximum contamination level applies to an area of not more than 100 cm’.

“The amount of removable radioactive material per 100 cm’ of surface area should be determined by wiping that area with dry filter
or soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an
appropriate instrument of known efficiency. When removable contamination on objects of less surface area is determined, the
pertinent levels should be reduced proportionally and the entire surface should be wiped.

The average and maximum radiation levels associated with surface contamination resuiting from beta-gamma emitters should not
exceed 0.2 mrad/h at | cm and 1.0 mrad/h at 1 cm, respectively, measured through not more than 7 milligrams per square
centimeter of total absorber.



