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February 5, 2018

U.S. Nuclear Regulatory Commission
ATTN: Materials Licensing Branch Chief
Region III

2443 Warrenville Road

Suite 210

Lisle, IL 60532-4352

Control Number 594583

Subject: Report — Biological Sciences Bldg.

Dear Sir/Madam;

Please receive this submission of decommissioning actions performed at the
University of Missouri-Kansas City (License Number 24-00513-37) as requested and
pertaining to 10CFR30. This information was documented by William Wright, RSO
and identifies the sampling of specific locations on each floor of the university
Biological Sciences Building located at 5007 Rockhill Road, Kansas City MO 64110.

If you have any qhestions regarding this information please feel free to contact us at
any time. William Wright, Radiation Safety Officer phone number 816-235-6096, or
myself.

Sincerely,
/-\ o T e ST rnanm

William Leutzin
Director
Department of Environmental Health and Safety
4747 Troost Ave

KC, MO 64110

Ph. 816.235.1157

License No. 24-00513-37

RECEIVED FEB 07 2018

UNIVERSITY OF MISSOURI-KANSAS CITY

o, an equal opportunity/affirmative action institution




License # 24-00513-37

Request for Further Information
Amendment Request Dated April 19, 2017
Control # 594583

During phone calls and emails with Dr. Peter Lee he indicated that more
measurements and wipe samples needed to be obtained for the four rooms submitted in
the earlier amendment request dated April 19, 2017. The rooms in question include
BSB 309B, BSB 316, BSB 317, and BSB 408. The additional measurements were
taken using a Ludlum 2241-2 GM, SN: 237754, Cal: 1/11/2017 with Ludlum 44-9
pancake, SN: PR251596 and Ludlum 44-3 Nal, SN: 206657. The entirety of all four
rooms were surveyed with both probes using one minute counts in CPM at roughly 1
foot per 4 seconds. Background measurements with the pancake probe varied from 40
to 44 CPM depending on the room. Background measurements with the Nal probe
varied from 2241 to 3726 CPM depending on the room. All results were
indistinguishable from background.

In addition to scanning the entirety of the rooms, wipe samples were taken from
various locations including sink p. traps, ventilation systems, and air intakes. These
samples were analyzed using the pancake and Nal probes using one minute counts in
CPM as well as using a liquid scintillation counter. In addition to analyzing the samples
taken, counts were taken with both the GM pancake and Nal probes as close to p. traps
and ventilation systems as possible. One minute counts were taken with the pancake
probe and the Nal probe. All samples and readings were indistinguishable from
background. All samples were counted with a Beckman LSC 6500, SN: 7071352, Cal:
2/21/17 using an H-3 window, a C-14 window, and a wide open window that goes up to
2 MeV. All results were less than 110 DPM/100 cm?. The sample areas and liquid
scintillation counts are attached separately.

Measurements and samples were also taken from the other 14 rooms listed in
the last amendment request. These rooms include BSB 204, 206, 207, 218A, 221, 305,
306, 309A, 315, 406, 411, 421, 422B, and 423. Again, samples were taken from
various locations including sink p. traps, ventilation systems, and air intakes. All
samples were analyzed using the methods described above. Background
measurements varied by room, but all results were indistinguishable from background.
All but one wipe sample analyzed by liquid scintillation were less than 110 DPM/100
cm?. The sample areas and liquid scintillation counts are attached separately.




The one sample that showed removable contamination was taken from the p.
trap of a sink inside of a fume hood in room 421. A second sample was taken of the
area for confirmation and also showed contamination. Samples were then taken further
down the pipe past the p. trap and where the pipe connected to the wall. Those
samples came back negative for contamination. The sample were also analyzed using
GM pancake and Nal probes and the readings were indistinguishable from background.
Finally, the p. trap was analyzed using the pancake and Nal probes and again all
readings were indistinguishable from background. The p. trap and pipe were removed
from the room and are being stored as radioactive waste. Based on our records, 421
had a history of heavy H-3 use. An analysis of the spectrum of the second sample
taken shows no energies past about 200 KeV. Based on history of use, the spectrum,
as well as the readings from the probes it is believed that the contamination is from H-3.
The sample areas, liquid scintillation counts, and the sample spectrum are attached
separately. The first sample is hard to read from the attachment. 3H window is 3047.00
CPM; 14C window is 7.50 CPM; WIDE window is 3060.50 CPM.

Rooms BSB 007, 204A, 309B, 409, and 420 were all surveyed for generally
licensed materials. Samples taken from sink p. traps and ventilation systems were
analyzed using the methods described above. Extra samples were taken from various
areas around all the rooms and were all analyzed using the liquid scintillation counter
and pancake and Nal probes. The entirety of all rooms were surveyed using the
pancake and Nal probes and all readings were indistinguishable from background. All
wipe samples taken were less than 110 DPM/100 cm?. Survey reports and liquid
scintillation counts are attached separately.

Room BSB 115 had a decommissioning survey performed for a final closeout of
the entire building. The entirety of the room was surveyed using a GM pancake probe
and a Nal probe using one minute counts in CPM at roughly 1 foot per 4 seconds.
Background counts were 41 CPM and 5539 CPM respectively. All readings were
indistinguishable from background. Wipe samples were taken from sink p. traps and
various other locations around the room. All samples were analyzed with the pancake
and Nal probes as well as with liquid scintillation. All samples were indistinguishable
from background. All samples were counted on the liquid scintillation counter using an
H-3 window, a C-14 window, and a wide open window that goes up to 2 MeV. All
results were less than 110 DPM/100 cm?2. Final waste removal from the room was
performed in 2003. The survey report, liquid scintillation counts, and waste removal are
attached separately.

In total, 24 labs were surveyed to various degrees including 5 for generally
licensed material. We would like to request that the Biological Sciences Building be
officially closed out and removed from our license.




Sample Locations and Liquid Scintillation Results by Floor




Number Location Room
1 Background
2 P. Trap in East Sink 1 204A
3 P. Trap in East Sink 2 204A
4 P. Trap in West Sink 1 204A
5 P. Trap in West Sink 2 204A
6 Hood Ventilation 204A
7 Air Return 204
8 P. Trap in South Sink 1 206
9 P. Trap in South Sink 2 206
10 P. Trap in £ast Sink 1 206
11 P. Trap in East Sink 2 206
12 P. Trap in West Sink 1 206
13 P. Trap in West Sink 2 206
14 Air Return 206
15 P. Trap In Sink 207
16 Air Return 207
17 P. Trap in West Sink 1 218A
18 P. Trap in West Sink 2 218A
19 P. Trap in East Sink 1 218A
20 P. Trap in East Sink 2 218A
21 Air Return 218A
22 P. Trap in East Sink 1 221
23 P. Trap in East Sink 2 221
24 P. Trap in West Sink 1 221
25 P. Trap in West Sink 2 221
26 Air Return 221




ID: 3 CHANNEL

2c JUN 2817 12:09

+ 81D
i OFF

oed

36,97
33,83
46,80
84,5
3.3
S

23.18
2. 44
317
22.68
28,49
33,34
29.39
19.24
2l.e2
33,49
26,39
24, 94
21,98
FRERRERES

3. 24
FHEHE

26,99
S

2.0
.74

USER: 2 COMMENT :
PRESET TIME : 2.00
DATA CALC ¢ AUTO DPM HE  <YES GSAMPLE REFEATS: 1 PRINTER
COUNT BLANK YES IC# : NO REPLICATES HES | RS2se
TWD PHASE ND RRC : ND CYCLE REFEATS : 1
SCINTILLATOR: LIGUID LUMEX: NO LOW SAMPLE REJ: @
LOW LEVEL ¢ NG HALF LIFE CORRECTION DATE: none
150TOPE 1: JH YERROR: 0.20 FACTOR: 1,000000 BKG. SUB: @
1SOTOPE 2: 14C ¥ERROR: .80 FACTOR: 1.200329 BKG. SUB: [}
WIDE OPEN WINDOW ZERROR: @.80 FACTOR: 1.008000 BKG. SUB: 2
BAY POB TIME HH SH 14C€ WIDE
N0 HIN CPH ¥ERROR Cod %ERROR CPH  %ERROR
I B c.00 -0.8 12.02 40.82 .50 B89.44 23.58 29.17
B2 1-2 2,80 £0.9 13,58 38.49 4,58 £6.67 22.50 29.481
B2 -3 2.8 61.8 17,80 34.30 7.80 53.43 32.98 24.81
B4 1-4 2,00 6.6 9.80 47.14 7.50 Si.g4 29.98 28,81
B5 1-5 2.00 £0.8 12.50 40.900 3.00 BlL.63 22,00 38.13
Bt 1-€ 2.08¢ £3.9 8.80 59.%0 9,30 45.88 25,50 28.01
COUNT RATE TOO LOW OR TQU COMPRESSED
B7 -7 2.08 70.2 8.¢0 50.90 6.5¢ 95,47 22.08 32.15
B8 1-8 2.08 7.7 8.8 50.20 9.88 47.14 21,08 38.86
B9 t-9 2.08 61.7 12,50 40.008 8.0 50.82 26.58 27.47
Bio t-10 2.08 72.3 6.50 95.47 5.08 £3.25 20.00 - 31,62
Bif 1-11 2.08 62.3 9,08 47.14 B.5@ 48,51 27.08 27.22
Ble 1~i2 2.¢0 63.9 13.56 38.49 9,58 45.88 28.00 26.73
BlZ 1-13 2.8 &2.7 14,50 37.14 7.00 53.45 27.50 26.97
Bl4 1-14 2.90 €5.5 9.08 47.14 5.00 63.25 18,59 32.88
B1S 1-15 2.0@ €9.8 10.50 43.64 2.5 B89.4% 17.60 25,20
Bi6 1-16 2,90 63.9 11,56 41.7Q 9,90 45.88 27,50 26.97
B17 1-17 2.0¢ £5.2 9.58 45.B8 6.00 971.74% 24,00 ©2B.87
Bia 1-16 2.80 73.2 11.5¢ 41,70 5.59 60.30 23.90 29.17
B19 2-1 2.80 61.5 7.80 53,45 7.5 S1.64 19.50 32.93
Bee 2-2 2.0 61.0 £.00 57.74 7.59 51,64 2z.00 30.15
COUNT RATE TOD LOW OR TOD COMPREBSED
Bzl 2-3 2.9 67.2 13.80 29,22 11,50 41.79 13.80 24.62
B2z 2-% 2,00 63.9 8.50 48.51 9.50 45.88 26,50 27.47
COUNT RATE TOO LOW OR TOD COMPREBEED
B23 2-5 2.00 79.9 10.90 43.64 5.9 £0.30 24.00 28.87
B2y 2-& 2.00 79.9 7.80 53.45 7.50 S51.64 23.00 29.49
COUNT RATE TOD LONW OR TDO COMPREBBED
B2S e-7 2.00 72.6 7.9 51.64 7.58 S1.64 19.00 32.44
Bt e-8  2.80 &34 8.00 59.00 5.50 68,30 22.00 30.15
Blank Average DPY for 3H 1 28.29 COEF, OF VAR1 23,728

32. 46
40. 14
36,33
36,02
38,63

.00

34,32
25.65
31,89
8. 66
31,59
49,29
49,15
46.78
48.57
34, 34
35.85
46,11
3185

.02

36.89
0.00

38.90
.00

34.09
35.18

8.4¢
9. 44
2.87
2.00
1.52
1,83

2.89
1.24
319
8.86
.79
1.32
8.66
.79
1. 44
1.43
.51
2.53
8.63
832

0.39
.67

1.35
0!51

.93
8.53

ELAPSED
TIRE

2.36
5.38
8,22
10,96
13.78
16.60

19.32
22.05
k.80
27.51
38.35
3.0
35,95
38.68
41.54
44,28
47,13
49.86
32.69
35,45

58.17
60.88

63.60
66. 31

69.15
71,90

PAGE: |



Number Location Room
1 Background
2 P. Trap in North Sink 306
3 Hood Ventilation 306
4 P. Trap in Hood Sink 306
5 Air Intake 305
6 P.Trap in East Sink 1 3098
7 P. Trap in East Sink 2 3098
8 P. Trap in West Sink 1 3098
9 P. Trap in East Sink 2 3098
10 Air Intake 3098
11 P. Trap in Sink 309
12 P. Trap in West Sink 1 309A
13 P. Trap in West Sink 2 309A
14 P. Trap in East Sink 1 309A
1S P. Trap in East Sink 2 303A
16 Hood Ventilation 309A
17 P. Trap in Hood Sink 309A
18 P. Trap in Sink 316A
19 P. Trap in Sink 316
20 Air intake 316
21 P. Trap in West Sink 1 317
22 P. Trap in West Sink 2 317
23 P. Trap in East Sink 1 317
24 P. Trap in East Sink 2 317
25 Air Intake 317
2 P. Trap in West Sink 1 315
3 P. Trap in West Sink 2 315
q P. Trap in Middle Sink 1 315
5 P. Trap in Middle Sink 2 315
6 P.Trap in East Sink 1 315
7 P. Trap in East Sink 2 315
8 P. Trap in East Sink 3 315
9 P. Trap in East Sink 4 315
10 Air Intake 315




ID:3 CHANNEL

14 JUN 2017 15:38

USER: COMMENT s

PRESET TIME : .0

DATRCALC ¢ AUTO DPM HE :YES GSAMPLE REPERTS: 1 PRINTER + STD

COUNT BLANK : YES ICE : NO REPLICATES : t  RS23R v OFF

TWO PHASE NO AGC : ND CYCLE REPEATS 1 1

SCINTILLATOR: LIGUID (UMEX: NO LOW SRMPLE REJ: @

LOW LEVEL NI HRLF LIFE CORRECTION DATE: none

IS0T0RE 1: ZH XERROR: .82 FACTOR:  1.002208 BKG. SUB: 2

ISOTOPE 2: 14C AERROR: Q.00 FACTOR:  1.920000 BKG. SUB: 2

WIDE DPEN WINDOW *ERROR: .80 FACTOR:  1,908000 BKG. SUB: 0

B8R BOB TIME WO 2H 140 WIDE 3H

) HIN CPM  XERROR CPY  ¥ERROR CPY  %ERROR [P

Bt 1-1 2.8 -1.3 21,980 30.B& 4,58 66,67 36,08 25.82 39.98

B2 -2 2. 59.7 14,00 37.89 4,80 70.7¢ 28,98 26.73 §3.31

B3 1-3 2.8 731 11,58 41,78 £.50 55.47 26.58 27.47 2,49

B¢ 1-4 2.00 £6.9 7,50 51,64 4,02 70.71 16,088 25.36 15.18

BS -9 2.e@ &lLS 8.38 44,51 7.30 51.64 20,50 31,23 23. (8

BE 146 .80 B43 12,90 40.82 690 595,47 €5, 50 28.91 3.98

B7 1-7  2.00 &lL& 11,50 41,70 5.00 B3.23 2.9 29.81 £3.43

B8 1-8 2@ 6.7 14,20 37.80 S.90 .32 29.5¢ ¢28.el 3.73

B9 19 2.0 70.3 10,58 43.64 12.09 40.82 20.50 25.61 40,47

Ble 1-i6 2,00 £3.4 14,50 37,14 7.5 5l1.64 .00 23.82 31,19

Bl 1-11 2.00 £0.4 8.08 58.00 £.50 935.47 23,08 29.49 24,68

Blz 1-12 2.80 &&.4 £.90 55,47 7.5 51.64 20,50 31,23 srnaeenss
COUNT RATE 70O LOW OR TOO COMPREBBED

813 1-13 2.8 &2 18,50 43.b4 5,98 60,38 c4.50 8,57 27.%2

Bi4 1-14 2.09 1£9.0 5. 68125 7,00 33.45 18.50 32.88 21,50

BIS {-15 2.9 74.9 8.50 48,91 5.00 63.25 19.50 32,93 23, 2%

Ble 116 2.8 77.3 7.99 51.6% €90 95.47 19.00 32.44 .73

B17 1-17 2.e@ &l.6 12,50 49.00 7.30 Si.t4 26,08 26.73 2.0

B3 (-1 2.80 69.9 7,08 53,43 6.8 55.47 21.50 20.50 88,73

B13 2-1  2.ee &7.¢ 11.3¢ 41,73 9.00 47.14 26,90 27.47 83,88

B2e 2-2 289 70.9 8.50 48,51 8.50 44.31 24.00 28.87 23.74

B2l 2-3 2,80 &2.8 11,80 42.64% 10.02 44,72 26,38 27.47 B8.73

Bz ¢-4 2,08 £7.9 8.58 48.51 7.58 51.64 23,50 29,17 ereasnans
COUNT RATE TOO LOW OR TOD COMPREBSED

B23 2-3  2.80 &3.& 18,59 43.64 9,02 63,23 21.80 30.86 21.23

P24 2-6 2.80 £2.4 11,68 42.64 5.5 £0.38 25,50 2h.081 31.67

B2 2-7 2.0 99.7 11,20 42.64 8.2 50.00 ca.50 26,49 29.48
Blank Average DPH for A 28,13 COEF. COF VRR) 23.477

3 LUNEX ELRPSED
EFF-1 % TIRE
2.3 e 2.54
2.3z 15.88 5,41
ST R 8.15
I Les
3#ET G730 1339
38,74 L6k 16,44
45.12 3.66  19.28
4277 843 &l
25.95 8.4  24.83
46,49 0.59 27.%8
.42 53 043

.00 0.66 331E
37,61 @833 35.88
2.5 5.9 38.£0
36,57 143 4L.33
3614 071 406
3.1 9.38  4.80
3373 .48 §9.33
43.%4 8.3 S.47
3.3 a8t 5520
4,12 .41 T1.93

2.28 @.46 60,64
49.41 0.35 63.40
™75 113 6613
37,22 0.30  6B.25

PAGE: 1



ID:3 CHANNEL

19 JUN 217 12:@7

USER: 2 COMMENT:
PRESET TIME : .00
DATA CALC AUTD DPM HE  :YES GAMPLE REPEATS: 1 PRINTER : 5T
COUNT BLANK : YES IC# : NO REPLICATES i RS23 : OFF
THD PHASE HD RGC : ND CYCLE REPEATS & )
SCINTILLRTOR: LIGUID LUMEX: NO LOW SAMPLE REJ: @
LOW LEVEL NO HALF LIFE CORRECTION DATE: none
ISDTOFE 1: 3H 4ERROR: ®.82 FACTOR:  },200202 BKA. SUB: 8
1S0TQRE 2: 14C 4ERROR: ©.8Q FACTOR:  1.Q00002 BHS., SUB: 2
HIDE CPEN WINDOW %ERRCR: 0.00 FACTOR:  1.Q00280 BKG. SUB: 2
BAM POB TIME HA SH 140 WIDE
No MIN CPM XERROR CPY  XERROR CPM  4ERROR
Bl -1 2.e8 -9 17.56 33.81 2,02 100,00 28,89 26.73
B2 -z 2.00 1027 8.0 5Q.08 5.0 83.25 18.50 32.88
B3 -2 200 74.9 £.50 53.47 .58 75.99 15.58 35.%2
B4 1-4 200 611 7,08 93,45 7,58 51,64 21,50 30,50
B3 1-5 200 &2.2 fe.e8 42,82 8,22 50,00 ¢8.80 26,73
Be I1-& 2,08 E44 8.20 S0.00 2. 02 109,00 17.50 33.Bt
BT 1-7  2.80 &3.2 7.80 33.45 5.3 60,30 19.58 32.03
B8 1-8 2.00 846 9.00 47.14 .58 35.47 22,80 30.15
B3 1-9  2.08 182.6 11,50 41,70 4,98 70.71 ch. 80 28.87
Bi¢ 1-1¢ 2.98 &B.7 9.8 47.14 9.00 47.14 24,58 28.57
Blank Average [DPM for 26.¢8 COEF, OF VARe 29,050

3H
DpH

3673
0. ¢0
16,74
23,24
32,23
18,74
2.7
2139
33, 9%
£, 24

3H  LUXEX

EFF-1

48,98
39.99
38.82
2Lz
37.24
42.69
29.58
26, 8¢
28.79
35.66

%

[

.
.
.

7
8
7
8

= D e e
£ =g W0

&
.61
.69
8.65
2.9
.42

ELAPSED
TINE

2.65

5.37

8. 28
18.91
13.75
16. 46
19.39
22,0
24,78
21.49

PRBE: ¢



Number Location Room
1 Background
2 P.Trap In Sink In Hood 406
3 P. Trap in North Sink 406
4 Fume Hood Ventillation 406
5 Fume Hood Ventiilation 409
6 P.Trap in East Sink 1 409
7 P. Trap in East Sink 2 409
8 P. Trap in West Sink 409
9 P. Trap in Hood Sink 409
10 P. Trap in North Sink 409
11 P. Trap in South Sink 411
12 P. Trap in East Sink 411
13 P. Trap in West Sink 411
14 P. Trap in Hood Sink 411
15 Fume Hood Ventillation 411
16 P. Trap in West Sink 420
17 P. Trap in East Sink 420
18 P. Trap in East Sink 1 421
19 P. Trap in West Sink 1 421
20 Fume Hood Ventillation 421
21 P. Trap in West Sink 2 421
22 P. Trap in East Sink 2 421
23 P. Trap in North Sink 421
24 P. Trap In Sink 4228
25 Air Return 422B
26 P.Trap in West Sink 1 423
27 P. Trap in West Sink 2 423
28 P. Trap in West Sink 3 423
29 P. Trap in Middie Sink 1 423
30 P. Trap in Middle Sink 2 423
31 P. Trap in Middle Sink 3 423
32 P. Trap in East Sink 1 423
33 P. Trap in East Sink 2 423
34 P. Trap in East Sink 3 423
1 Background
2 P. Trap in South Sink 408
3 P. Trap in North Sink 408
4 East Air Intake 408
5 West Air Intake 408




ID:Z2 CHANNEL
USER: 2 COMMENT:
PRESET TIME : 2.00

13 JUN <017 03:48

DATR CALC ¢ AUTO DPM HB  :YES GAMPLE REPEATS: 1 PRINTER : 5Tb
COUNT BLAMNK : YES [IC& : NO REPLICATES 1 RS23 : OFF
TWO PHRSE NO AGC : NO CYCLE REPERTS ¢ |
SCINTILLATOR: LIGUID LUMEX: NO LOW SRMPLE REJ: @
LOW LEVEL NO HALF LIFE CORRECTION DRTE: none
[SOTOPE 1: 3H %ERROR: @.@0 FACTOR:  1,200000 BKG, SUB: 2
I15070PE 2: 14C ¥ERROR: @.08 FACTOR:  1.000228 BKG, SUB: 'd
WIDE OPEN WINDOMW YERROR: ©.00 FACTOR:  1,Q00000 BKG. SUB: 8
B POB YIME WA aH 14C _ WIDE 3
NG HIN Chit  %ERROR CP4  #ERROR CPH  ¥ERROR 0Pd
Bl -1 2.9 -4 18.90 33.33 300 BLES °8.80 26.73 36,67
B2 a0l 982 900 47,14 7.00 53,45 25.20 28.c8 Ban
B3 1-3 2.8 T74b 9.82 47,14 5.50 50.30 13,50 32.83 23,48
B4 1-4 2.0 £3.3 8.58 484,31 3.50 &0, 13,50 3z.83 20, 84
B5 1-5  2.e¢ 70.1 13.80 39.22 4,80 70.71 25.00 28.28 30,96
Bt 1-6 2.08 69.1 12,80 4@.82 6.3 55,47 2450 28.57 35,95
87 -7 2.0 61.b 8.00 30.00 .88 57.7% 21.00 30,86 2.7
B 1-8 .09 70.7 11.58 41,70 7.0 33.45 27.5¢ 26,97 32.73
B9 1-3 2,00 6E.b 11,50 41,70 6,38 55,47 26.88 27.74 27.69
B0 1-i¢ 2.@¢ BE.1 .80 53.45 0 6.30 5547 17,90 33.81 18.25
Bll 1-11 2.8 63.9 12.80 4.82 6,00 57.74 .60 28,87 28,24
Ble -1z 2.80 39.% 8.58 48.51 7.5¢ 51.64 23.80 29,43 257
B13 1-12 2.0 &B.4 7.3 51.64 5.08 47,14 23.80 29.49 23,19
Bl4 1-14 2.0 79.3 11,5 41.7¢ 8.e8 5o.600 6. 58 27.47 &1.83
Bl 1-13 2,00 G4.4 8.00 I0.00 5,30 £0.30 19.08 32.44 21.19
BlE 1-16 2.00 763 10.50 43.64 B.g2 5e.e2 26.50 27.47 31,23
B17 1-17 2,08 60.3 13.09 39.22 2.0 100.08 21.5¢ 30.38 23,74
B8 1-18 2.0 %.2 14,00 37.80 4,00 78.71 26.50 27.47 §.63
B19 2-1  2.08 1263 14,30 37.14 630 §5.47 26,30 21.47 35,73
Bed 22  2.00 6.7 7.80 353.43 8.50 48,51 23.58 29,17 snakennes
COUNT RATE TCO LOW OR YOD COMPRESSED
Bt e-3 200 €5.8 12,32 48.00 8.20 50.09 26.50 21.47 26. 74
B2 o4 2,00 72.3 14,00 37.80 5.30 6@.20 27,50 ©6.97 32.99
B2z 2-&  2.80 6.1 12,00 48.82 8.50 48,51 23.00 ©26.26 36,72
Bt 2-6 2,808 102.6 6.00 57.74 8.02 50.00 19,00 32.44 2,98
BeS 2-7 2.8 733 11.50 41.79 8.03 50.00 29.00 26.ct 32,75
Bt o-8 2.8 7.2 11,08 42.64 5.30 £0.30 28.00 26.73 31, 94
B27 2-3 Z.00 €65 B.09 S50.99 700 53.49 24,09 28,87 24,73
B8 2-10 2.0¢ 30.& 8.80 S50.20 7.30 3l.64 27.50 Z6.37 srsrensnn
CCUNT RATE 70D LOW OR TOD COMPRESBED
B2y 2-11 2.88 64.4 7.88 53.45 6.00 57.74 18,56 32.88 ¥rassssny
COUNT RATE TCO LOW OR TOO COMPREBSED
B3 2-12 2.e0 70.3 8.02 50.00 5.50 68.20 23.00 29.49 .25
B3l 2-13 2.e0 €2.8 9.5 43.88 £.30 .47 25,00 26.28 31,46
B3z 2-14 2.80 63.1 11,58 41.7¢ 5.80 63,25 23.50 29.17 seasatens

COUNT RATE 70D LOW OR 70O COMPRESGED
B33 2-15 2.8 70.2
COUNT RATE TGO LOW OR TOD COMPRESSED
B34 2-16 2.e9 98.8
Blank Average DP¥ for H:

9.00 47.14 5.50 60.30

11,00 42,64 7.5 51.64
28,72 COEF. OF VAR:

18. 50

268.00

32,08 arexunsny

26.73
19.999

39,39

31 LUREX  ELAPSED
EFF-1 * TIHE
43,23 @zl 2.66
30.28 140 5.39
38.34  2.89 8.23
42,60 1.2¢  10.%6
41,98 2.28 1370
32,38 1% 1641
36.78  L15 19.%4
35,14 0.82 22.00
41.83  1.07 2473
3B.35 Q.46 21.45
42,43 046 018
2297 Q.66 3290
29.77 @866  35.63
42,00 0.63  38.36
3175 2.9 41.09
33.62 .59  43.83
50,50 0.45  46.70
33.63  0.40 49,35
40.38  1.,9¢ S2.48

.80 0.5 S55.14
4,75 3% 5.9
42.43 Q.71 6Q.64
.68 @37  eL37
26.11 @75 6622
35.11 @0.28 68,95
J4.4% Q.36 T7L.66
323 03T 7438

2.8 La 7.2

0.80 2.9 79.%
339 e em
30.19 0.2 83.54

0.2 .63 88.37

g.62 0.84 9L.19
35.5¢ 0.8 9.8

PRGE: §



ID:3 CHANNEL 12 JUN 2817 14:59

LSER: 2 COMHENT:

PRESET TIME 2.08

DATACALC : ARUTD DPH HE :YES GSAMPLE REPERATS: | PRINTER : STD

COUNT BLANK = YES ICE : NO REPLICRTES 1 Rge3 v OFF

TWD PHASE N0 AGC : ND CYCLE REPERATS : 1

SCINTILLATOR: LIGUID LUMEX: NO LOW GRMPLE REJ: ©

LOW LEVEL ND HALF LIFE CORRECTION DATE: none

ISOTOPE 1: 34 ¥ERROR: 8.08 FACTOR:  1.000808 BKG. SUB: @

1507GRE 2: 14C #ERROR: 9.0 FACTOR:  1.00QUBY BKE. SUB: [

WIDE OPEN WINDOW %ERROR: 2.0@ FARCTOR: 1.0030@Q BKG. SUB: 2

BAM POB TIME H® 3H 14C  WIDE 2H

ND MIN £OM  %ERROR CPM XERROR CPY XERROR DPY

Bl 1-1 2ae -l.e 18.08 33.33 3.5 75.39 32.50 24,81 43.20

B2 -2 2.20 139.2 11,50 41.70 B.50 48,51 26,00 27.74 34.74

B3 -3 2.80 71.& 11,50 41.78 6.0 S7.74 26,08 27.7% 27.68

B4 1-4 2,08 BL.5 11,80 42.64 8.50 48.51 24,00 28.87 31.93

B3 -5 2.¢0 78.9 13.58 38,49 B.9¢ 48.51 27,50 2B.97 29.24
Blank Average DPN for 33,36 COEF, OF VAR: 18.368

3H LUMEX ELAPGED
EFF-1 % THE
3L.67 0.14 2.63
3318 872 ENLY
41,35 295 .29
3445 197 1113
i6.17 187 13,98

PAGE: 1




Contamination Sample Locations, Liquid Scintillation
Results, and Sample Spectrum




Number Location Room
1 Background
2 P. Trap In Sink In Hood 421
1 Background
2 P. Trap In Sink In Hood 421
3 Pipe Past P. Trap 421
4 Pipe Connection to Wall 421




ID:3 CHANNEL 9 UK 2RI 14123
USER: ¢ COMMENT ¢

DRESET TIME : 2.82

DATA COLD ¢ AUTD DRM ME  GVES GOMPLE PEPEATS:  f
COUNT BLAME VEG (0K 5 WD REFLITGTES ;
THO PHOSE HD OAGC @ WD CYCLE REPEATS @ ¢
STINTILLATOR: LIGUID LUMEX: D LOW SRMPLE RED: @
LON LEGEL N0 HALF LIFE CORRECTION DRIE: aang

PRINTER + 578

1S0TORE 1 JH GERRGR: 2.9@ FACTOR:  1.20%002 BMG, 5UB: 8
ISOTOFE 2: 145 <ERROR: ©.@& -FACTDR:  1.00080d 4G, SUb: F
WIDE CPEH WINDOH YERROR: 4,98 FACTOR: 1 300000 BHB, SUk:

§AM POS TIMZ  he H 1ag WIDE 3H H
b KIN CPif  %ERROR CPH  %ERROR CPH  %ERROR Ot EFF-§

B 1ol e -2ub 15,53 582 TR %5 2747 33,82 4.Ch B.55
B 20300 L@0 119 WT00 T mATETTASE TBRLEST VLG n

ID:3 CHAMNEL 1N 2317 23

USER: 2 COHIENT

CRESET TIME : 2,93

OBTR CALL  :  FUTO TBM MR .YES SAMPLE PEREATS: |
COUNT BLARK VES ICH ¢ KD RERLICATES !
TH) PHASE ¢ M) RAC ¢ MWD CNOLE REPERTS ¢
SCINTILLATOR: LIBUID LHMEX: KO LOW SAWRLE BED: 2
LOW LEVEL #3 HALF LIFE CORRECTIVM DATE: nonE

PRINTER

i o]
5038

...
[T
bl
e I )

IE0TORE 1 3H FERADR: @00 FACTOR:  1.0QCR20 BKE. Sub: &
ISGTIRE 22 150 YCRROR: 2,08 FACTOR: | 000203 BiG. SUB: 3
WIDE OFER WINDOW *ERRQA: 9.80 FACTOR:  { 900200 ™G, SUB: 3

BRY PDB TIME  H¢ el i14C  _ WIDE H 34 LUMEX ELRPEFT

N0 HIN CPM  %ERROR CPM  ¥ERROR OPH  ERROR DPM  EFF~1 % TiKg
3t 1=l oz -L3 je. 20 37.83 5,90 47,18 25,08 f6.73 3242 4313 Al £
B2 1-2 &ee %M.a 0 ATAS AT 23 R4 BERTD 473 190413 dE.19 i A
33013 & 6R.% 3c.82 7.9 3,50 ®R.Te Th 6D 4178 B3 Eob
B2 1-4 500 AT 3. 6.9 .8 22,36 76,63 2B.90 @88 e




Sample; B2 Position: 1-2 13 I 2017 14536

)

SAMPLE SPECTRURM Rt CPH
T i I
-1 i i
B { 1
| { {
~i1 i i
N 1 !
| ! i
i { i
-4t { I
] } i
34 } i
" f] i t
ﬂ1 ; {
) i 1
40, -4 ! !
B i ]
i i i
il 1 !
[ ] !
i i !
| i !
] ] {
i § I
) } t
i i i
] ! 1
| 1 i
| | !
] | ]
! } 1
- | {
! !
1 i i
- { i
_ J }
{ t
] i
. ! !
i ]
- 1 ]
Ak | i
] t 1
13 g !
i
LN N L N N U A A B T 1
G L G0k 0L 20K 0 S0k 0. 75K { 0K 1.253K 1 .50k 1.725K

EMERGY (Kelh




Survey Reports with Liquid Scintillation Counts for Generally
Licensed Materials Rooms



RadSafe 12 LAB SURVEY REPORT BSB (07
1. Hoods: N/A
2. Lab's Menitoring Equipment: (Make, model, S/N, cal. date) N/A Generally Licensed materials only

Checklist: "OK" indicates acceptable.
3. Records: receipt _N/A__use N/A__storage N/A__disposal_ N/A_ 4. Training__N/A_ Authorization_N/A___
5. Labeling: containers_N/A__ posting N/A__ security of stored material N/A___
6. Special equipment present N/A
Radiation Survey: Instrument: Ludium 2241-2 SN: 237754 Cal: /112017
Probe: Ludlum 44-3 Nal SN: 206657 Background: 3642 CPM; Ludlum 44-9 Pancake SN: PR251569
Background: 42 CPM
Results: All results indistinguishable from background

Contamination Survey: Instrument: Beckman LSC 6500 #7071352 Cal: 2/21/17
Results: All swipes less than 100 DPM/100 cmi-sq
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" @ 31,‘ @ 33 . ] @/
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20 |3l
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Number Location
1 Background
2 P. Trap in Sink
3 Door/Floor
4 Light Switch
5 Bench Top
6 Floor
7 Freezer Qut
8 FreezerIn
9 Floor
10 Bench Top
11 Floor
12 Bench Top
13 Floor
14 Bench Top
15 Fioor
16 Bench Top
17 Floor
18 Bench Top
19 Floor
20 Flammable Cabinet
21 Acid Cabinet
22 Floor
23 Bench Top
24 Fioor
25 Bench Top
26 Bench Top
27 Floor
28 Door/Floor
29 Bench Top
30 Sink
31 Bench Top
32 Floor
33 Vent
34 Vent




ID:3 CHANNEL

19 JUL e817 13:01

USER: ¢ COMMENT:
PRESET TIKE : 2.2
DATA CALC : AUTD DPM HE :YES SRMPLE REPEATS: 1 PRINTER : 51D
COUNT BLAK : YES ICE ¢ MO REPLICATES : | RS2R : OFF
THD PHASE ND AGC : ND CYCLE REPEATS : 1
SCINTILLATOR: LIGUID LUKEX: NO LOM SRMPLE REJ: @
LOW LEVEL ND HALF LIFE CORRECTION DATE: none
ISOTOPE 1: 3R YERROR: .09 FACTOR:  {.000009 BHG. SUB: ¢
1S0T0PE 2: 140 ZERROR: ©.00 FACTOR:  1.020000 BHG. SUB: 2
WIDE OPEN WINDOM ¥ERROR: 0,80 FRCTOR:  1.Q0020Q BKG. SUB: 2
BAM P03 TIME KR 3H 14C WIDE 3H 30 LUEX ELAPEED
X0 HIN CPM  XERROR (P4 XERROR CPY  ¥ERROR DPW  EFF-{ TIKE
1 8 2.0 381 9,30 45.88 6.50 35.47 23,30 23.17 -2,36 21.68 9.53 122.51
2 39 2.88 39.¢ 14,38 37.14 4,50 66.67 29,00 2F.26 sadwmamy  0.80 Q.42 123.26
COUNT RATE TOD LON-OR TOD COMPRESSED
3 3-8 2,00 6.9 8.50 48.51 9,83 47.14 21,50 38.59 1,53 23.21 3.5 ey
4 3-11 2,02 9l.6 7,50 5164 9.80 47.14 £4.50 28.57 £.69 2478 .48 128.96
5 31e a0 58.9 11,50 4570 5.50 60.30 26.50 27.47 517 3512 .43 1378
b 3-13 2.0 55.& 11,59 4178 7.88 8349 24.00 28.87 -1,35 43,86 .33 1345}
7 3-14 208 3.1 7,08 83,45 6.5 55.47 21,08 30.86 -8.%2 35.81 .55 131.%4
B 315 .08 358.0 £.5@ 35.47 3.00 BL.ES 2858 3i.23 -0.4] 23.93 Q.63 140.19
3 3-16 2.02 58.2 £.50 95.47 5.3¢ &0.38 17,88 24.30 -2,12 25.94 @77 142,93
10 3-17 228 3.t 13.5¢ 38.49 b.09 37.74 26,50 21.47 1,09 4741 853 145.78
1t 3-18 z.ee S8.2 5.0 £3.29 .80 S7.74 16.00 35,3 -9,96 28.48 0,82 148,60
12 41 200 38.6 9.08 47.14 3.00 81.€3 £1.50 30.99 ~6,91 42.57 @.57 15142
13 42 2.0 9.1 g.52 48.51 9.80 47.1% eo.50 28.9! 2,15 28.60 .46 154,19
14 43 200 58.4 8.50 4B.51 6.8 57.7% ee. 58 31.23 <541 38,36 @53 156.84
15 44 2.88 57.1 12,50 40.99 £.59 95.47 25.00 28.28 -1.41 47,79 9,47 159,56
16 43 2.80 97.6 14,58 27.14 5.58 60,30 29.00 26,26 5,13 4434 045 1R2.31
17 46  2.00 56.5 11.80 4c.64 7.5 S1.E4 24.50 28.57 -2.46 43.81 @51 165,04
18 47 2,88 98.6 5.98 62.20 6,00 37.74 19,50 32.03 =541 24.82 Q&4 167.77
19 48 200 6.0 8,82 50.28 5.80 6€3.83 20.08 131.62 -85 42.00 Q.57 173.€2
2 49 2,00 6.8 9.80 47.14 682 57.74 22,80 30.15 B3R 4,43 047 17331
21 418 ¢.88 97.7 7.58 5164 4,50 £6.67 13.80 32,44 -9,02 4@8.44 .54 176,15
2 411 2.0 62.9 8.98 48.5t 6.80 37.74 18,58 32.88 -4,91 22.52 Q.63 179.90
2% 4-12 2.8 98.9 11,08 42.64 4,30 66,67 2.0 30.86 5,05 3373 247 181,82
24 4-13 2,00 39.6 14,00 37.80 7.8 93,45 27,58 °6.97 2,99 46.42 0.42 18470
23 4-14 2,08 3SLE 3.5¢ 43,88 3.58 79,59 £2.50 23.81 -5,0 4212 Q.44 187.54
26 415 .08 5.9 8.99 44.51 6.3 |8 2450 28.57 <338 35.05 .37 190.4@
27 4-16 2,00 99.3 8.00 50.00 5,88 6323 18,50 3o.8d -2.87 3.38 .58 19%.12
28 4-17 2,20 399.4 10,02 44,72 5,88 63.23 25.00 o8.c8 2,19 33.60 0.4 195.85
29 418 2.00 559 15.30 35.%2 5,98 66.67 26.50 27.47 1.04 5418 .31 19870
@ 5-1  2.08 SB.E .50 44,51 4,50 €6.87 19,80 32.44 =2.72 32l 9,32 201.t4
31 52 c.e0 6.2 8.50 48,51 10.0% 44,72 25,80 28.28 2,68 28.18 Q.26 204.49
2 53 2.8@ 5.5 4,50 &6.€7 6.00 57.74 19.00 32,44 -2.24 17,77 8.34 207.28
33 54 2.00 55.9 18,50 43.64 10.08 44,72 24,80 28.87 -2.97 39.48 0.25 209,95
3% 9-5 2,08 GE.4 12,90 40.00 5.5¢ 60.30 £5.56 28.91 1.59 42.87 .24 212,87




RadSafe 12

1. Hoods: Y

2. Lab's Monitoring Equipment: (Make, model, S/N, cal. date) N/A Generally Licensed materials only

Checklist: "OK" indicates acceptable.

3. Records: receipt N/A__use_N/A__storage  N/A_disposal N/A__
5. Labeling: containers_N/A__ posting N/A__ security of stored material N/A__
6. Special equipment present N/A

Radiation Survey:

Contamination Survey:

LAB SURVEY REPORT BSB 204A

4. Training_N/A__ Authorization_N/A___

Instrument: Ludlum 2241-2 SN: 237754 Cal: 1/11/2017

Probe: Ludlum 44-3 Nal SN: 206657 Background: 3432 CPM; Ludlum 44-9 Pancake SN: PR251569
Background: 41 CPM

Results: All results indistinguishable from background

Results: All swipes iess than 110 DPM/100 em-sq

Notes: Nothing found above background with any

Date of Report: 6/23/17

By: William Wright

Instrument: Beckman LSC 6500 #7071352 Cal: 2/21/17
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Number Location
1 Background
2 Door/Floor
3 Light Switch
4 Floor
5 Floor
6 Floor
7 Floor
8 Floor
9 Sink
10 Floor
11 Floor
12 Floor
13 Floor
14 Floor
15 Sink
16 Floor
17 Floor
18 Floor
19 Hood
20 Floar
21 Floor
22 Bench Top
23 Bench Top
24 Bench Top
25 Bench Top
26 Floor
27 Floor
28 Floor




ID:3 CHANNEL

€2 JU 2017 12:03

USER: 2 COMHENT :
PRESET TINME ¢ 2.00
DATRCALC : RUTO DPM HY  :YES SAMPLE REPEATS: 1 PRINTER : 10
COUNT BLANK YES IC# : ND REPLICATES ¢ 1 RRR : DFF
THD PHRSE NO AOC : ND CYCLE REPEATS : |
SCINTILLATOR: LIQUID LUMEX: NO LON SAMPLE REJ: @
LOW LEVEL NO HALF LIFE CORRECTION DATE: none
1SO70PE 1: 38 ¥ERROR: 9,90 FACTOR:  1,000008 BKG. SuB: ]
ISOTOPE 2: 14C XERRDR: 0.3 FACTOR:  ].°020082 BKG. SUB: ]
HILE CPEN RINDOH %ERROR: .08 FRCYCR:  1,00002@ BHG. SUB: ¢
BRH POE TIE HE 2H 140 WIDE k] W OLEX ELAPEED
L] NIN CPH SERADR CPit BERRR {Fd xERROR DR EFF{ 5 TIKE
1 2-10 z.8d &2 £.950 55.47 5.00 6325 19,580 32.03 6,61 £9.93 1.20  74.E8
£ 2-11 2.0 %6.5 12,88 40,82 6,58 955.47 2300 29.49 ~4,34 052 88 7.3
3 g-12 2.0 76.7 7.50 51.€4 5.58 £0.32 21.00 20.86 -§,83 33.73 8.7 B80.26
4 2-13 2.90 &7.2 B.5@ 48.51 5.5 62.30 20.00 31.e2 0,02 28,02 1.13 B82.9%
S oE-14 2.8 75.7 12,00 49,82 6.20 57.%% 26,58 27.47 4,87 36.18 2.8 BT
6 2-15 2.0 &4.7 12,00 40,82 5.8 63.25 22.50 29.8! -1.55 44,88 9.98  BB.43
7 2-16 2.8 8.3 9.5 45.88 3.00 8185 20,00 31,62 -2,08 36.24 1.45  91.18
4 2-17 2,09 £9.¢ 11,00 42.64 6.5 95.47 22,00 20.15 0.19 38.63 972 939
9 2-16 2.89 7.6 10.00 44,72 8.58 48.51 22,50 29.51 seemaepds  0.00 123 96.E)
COUNT RATE YOD LOW OR VG0 COMPREGBED
¢ -1 2.08 1.2 12,50 42.03 9.39 43.88 28.28 2673 .42 43.93 .78 9355
i1 3-2 2.0 781 7.58 S1.&4% 4,58 66,87 19.56 32.03 meawarasr 0,00 1,05 ie2, 4l
COUNT RATE TOD LON OR T0O COMPREBSED
¢ 33 288 793 12.00 40,82 5.00 63.25 26,508 27.47 e.21 42.10 .64 109,14
3 34 2.2 742 13,58 38.49 4,59 6687 22.58 239.81 -2.60 S2.55 .98 107.88
14 3-5 2,80 71.3 8.50 48.51 8.58 48.51 25.00 28.28 ~1,30 31439 0.88 110.53
15 36 2.9 768 4,99 66.67 5,00 57.74 17.00 24,20 {1,954 26,86 1.32 113.45
16 -7 2.B2 68.3 10.50 43.64 4,50 66.67 19.58 3e.03 -3,07 4l.62 Q.88 116.19
17 3-8 2.8 75.3 18,00 44,72 f.20 5S0.09 27.58 26.97 2.9 2.8 A& 1189
18 39 2.0 646 12.00 40.82 8.0 350.20 28,00 26.73 2.% 38.40 0.52 121.69
19 3-18 2.8 685.7 8.50 48.51 8.868 Se.0e 25.00 26,28 2.3 3277 0.9 124.54
e 3-11 2.e0 97.¢ £.50 55.47 B.5¢ 48.51 19.50 3283 -7.54 3.32 074 1elek
g1 312 2.e0 7.2 9.58 45,48 7.50 51.E4 26,90 27.47 -{,05 34,88 0.957 13.2
22 3-13 2.8 A4 5.50 £8.38 p.e2 Se.02 18.50 3z.88 -9.55 29.33 .52 13.73
23 3-14 2.8 63.7 18,50 43.64 7.9 51.64 26.58 27,47 -{,85 39.71 ©0.43 135.38
24 315 2.8 6.8 12,82 40.82 £.90 93.47 26,88 2174 1,93 33,78 @.47 1383
25 3-16 2.80 68.8 8.00 90.08 4,30 66.67 20.5¢ 31.23 sevaspeer Q.00 Q.67 141,44
COUNT RATE TOG LOW OR TOO COMPRESSED
26 3-17 2.0 7L3 11.50 41.79 7.3 51,64 25.30 28.91 -1,85 42.22 6.55 144,99
27 3-18 2.00 83.9 12,50 40.02 €.50 55.47 28.90 26.49 9,69 22.31 8.5l 14685
28 41 2.08 78.7 15.08 36.51 6.30 55.47 29.08 26.2% 516 4484 0.44 143,70




RadSafe 12 LAB SURVEY REPORT BSB 409

1. Hoods: Yes

2. Lab's Monitoring Equipment: (Make, model, S/N, cal. date)--- N/A Generally Licensed materials only
Checklist: "OK" indicates acceplable.

3. Records: receipt N/A__use N/A_ storage N/A__ disposal N/A 4. Training N/A__ Authorization N/A
5. labeling: containers N/A = posting N/A_security of stored material N/A

6. Special equipment present N/A

Radiation Survey:  Instrument: Ludlum 2241-2 SN: 237754 Cal: 1/11/2017
Probe: Ludlum 44-3 Nal SN: 206657 Background: 2444 CPM; Ludlum 44-9 Pancake SN: PR251596

Background: 60 CPM
Results: All results indistinguishable from background

Contamination Survey: Instrument: Beckman LSC 6500 #7071352 Cal: 2/21/17
Results: All swipes less than 110 dpm/100 cm-sq

Notes: Nothing found above background with any prob f(f/n’a{t//t{
g
Date: 6/11/17 By: _William Wright < % "
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Number Location
1 Background
2 P. Trap In Sink
3 P. Trap In Sink
4 P.Trap In Sink
5 P. Trap in Sink
6 P. Trap In Sink In Hood
7 Hood Ventilliation
8 Floor
9 Floor
10 Floor
11 Floor
12 Bench Top
13 Bench Top
14 Bench Top
15 Floor
16 Floor
17 Floor
18 Floor
19 Bench Top
20 Bench Top
21 Bench Top
22 Floor
23 Floor
24 Floor
25 Floor
26 Bench Top
27 Bench Top
28 Hood
29 Floor
30 Floor
31 Bench Top
32 Bench Top
33 Bench Top
34 Bench Top
35 Sheif
36 Floor
37 Floor
38 Floor
39 Floor




ID:3
USER: ¢
DRESET THAE
ATR TALT
DOUNT B

'e'E ﬁ ;HQ\'.‘E .

SCINTILLATOR: LB

LOW LEVEL

Ei Tt

Bie {ois
FY N B
BiE 1-if

COUNT RATE

R

COUNT RRTE
E13 SR N

COUNT RATE

RIS 2l B T
%3 18- FRRLAE
95iR-e Led A
3133 488
EREE S SR
R/ ez L
EER 2 L
19¢ &7 %
Bl - .98
122 153 N

3§

i

o
D R

e
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=
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[
o bee e e b s pm e e e e e
& o D en &

12
-1z SR
R 11 2 R
e &1 2,00 4L
HY -1 2R3
92 19-19 LA s
193 50-1F 290 54,
12 117 28 S
it 19-16 .48 7.
HE -1 2 %
13-z L® 5
e 11-3 0 20 IT
5§14 2.8 37
e 1tz e I3
FEIE S S O vt B
e (-7 .
(S EARSEIIN -
N P LT
12 1-18 2.8 7
lez fi-11 2.8 I
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igh 11-13 2@ 59,

CQUNT 8ATE

[E PSR TNR : N

MG AR WD TYLE ’.5 :
D LUMEX: WD UK :QHP feiy @
WO HALF LIFE CORRECTION DATE:

02 FACTER: ) Qoo
2.8 FalTGR: L2000

14C

BEE.
4,
B3,

R
B

Sl

R )

P

WIDE

CPH  %ERROR

& 5,20

N R

100 Lou'nn 700 COPRESSED
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100 L0 OR 100 cmmessro
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§ e 4277

2 O

55, 88
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b 15,08 Wil .98 8E.I0
? 3,5 in.AR B3¢ T7.7:%
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< 1.8 3. 4,52 TR.27
7 858 885 6,80 7.7
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CP¥  XERROR

3H M LUEX
DpH# EFF-}

2,54
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ZTUET eukvENaes 43,58
058 M 8.8 48R AR.52
ER ETEET TT T RN S T B3R
S k) PET R
T -193.9% g
SRR 195,98 8.3
RN 196, 94 8,08
2160 -198, 66 3,38
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RadSafe 12 LAB SURVEY REPORT BSB 420

1. Hoods: No

2. Lab's Monitoring Equipment: (Make, model, S/N, cal. date)--- N/A Generally Licensed materials only
Checklist: "OK" indicates acceptable.

3. Records: receipt N/A__ use N/A_ storage N/A__disposal N/A 4. Training N/A _ Authorization N/A
5. labeling: containers N/A_ posting N/A_security of stored material N/A

6. Special equipment present N/A

Radiation Survey:  Instrument: Ludlum 2241-2 SN: 237754 Cal: 1/11/2017
Probe: Ludlum 44-3 Nal SN: 206657 Background: 2321 CPM; Ludlum 44-9 Pancake SN: PR25{596
Background: 55 CPM
Results: All results indistinguishable from background.

Contamination Survey: Instrument: Beckman LSC 6500 #7071352 Cal: 2/21/17
Results: All swipes less than 110 dpm/100 cm-sq

Notes: Nothing found above background with any probgoeri enL > )
Date: 6/14/17 By: William Wright 42~
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Number Location Number Location
1 Background 47 Bench Top
2 P. Trap in Sink 48 Bench Top
3 P. Trap In Sink 49 Bench Top
4 Floor 50 Floor
5 Bench Top 51 Floor
6 Floor 52 Bench Top
7 Floor 53 Floor
8 Floor 54 Floor
9 Bench Top 55 Bench Top
10 Floor 56 Floor
11 Floor 57 Floor
12 Floor
i3 Floor
14 Floor
15 Floor
16 Bench Top
17 Floor
18 Floor
19 Bench Top
20 Floor
21 Floor
22 Floor
23 Floor
24 Floor
25 Floor
26 Floor
27 tloor
28 Bench Top
29 Floor
30 tloor
31 Floor
32 Floor
33 Bench Top
34 Bench Top
35 Bench Top
36 Floor
37 Floor
38 Floor
39 Floor
40 Floor
41 Floor
42 Floor
43 Floor
44 Floor
45 Floor
46 Bench Top




ID:
USER: €
FRESET TIHE
DATA [ALE

COUNT BLARE
THO PHASE

SCINTILLATOR:
LOW LEVEL

1S0TORE 14
ISQTORE 23
WIDE CPEN WINDOH
pos  TIME
HIN

BAN
KO

AUTD DR H

LIGHID

3 CHANNEL
<

H
14

He

ZOriMENT

$YES
ICh : NC
AJC : WO
LUMEY: NO

oy

\“I E7S
(o]

YES
NO

SAKPLE REPERTS:

RERLICATES

CYCLE REPEATS

LOW SAMPLE REJ:

NO  HALF LYFE CORRECTION DATE:
AERAOR: 2,08 FACTOR:  1.200022
<ERRDR: ©.@2 FACTOR: |, B0C020

%ERADR: 280

FACTOR:

L

!

D e

BEB.
BKE.
BiE.

2 JUN

PRINTER H
'(SL:‘: :

L
=

LA T =]

none

celF 14:29

3H_

14C

H

CPH  XERROR

CPM ¥ERROR

Bi -l W - 15.% 35.% 5908 071
5 4-5 .80 55,3 1050 43.64 S50 ERL3R
BE -6 A 7RO 1L0R 4.6é 599 £33
: 5RE ELE 120 41;' 82 L8 57,74
2 o0 591 7. <50 2,30
L 8
okl 2R 5L 5.2 2,50 48,5t
% 48 200 5. 1.5 5,02 £1.1°
£o&-3 0 I8 %62 6,2 50,00 £, 57.7
T iy A9 389 2,0 47,14 8.5 §8,%
2 5% .00 SBE 1220 4,82 550 £0.30
9 4&-&  mOR 563 13,08 3982 4,58 €6.87
12 47 e EAL 3.8 414 4,58 £5.87
COUNT RATE TOO LOW OR 10D COMPREBSED
il 43 2,00 6L3 £.50 55.47 5,52 £2, 30
COUNT nms T00 LOW OR 700 COMPRESSED
12049 e 5.2 9,59 45,88 T 5545
13410 B 5?3 (.50 4172 ¢.sn 8. 67
thoe-ll g0l L 15,50 37,8 LA 55,47
5 412 .00 595 7,88 5335 5.5 88,47
B 4-13 Z.e0 3.0 B.5% 58.5¢ 8,50 4B.SL
17 414 200 8L 18,00 44,72 5.50 £2.30
41 LW 563 3,00 Ak 3,00 471
19 &1 .00 S8 1L.50 ALT7Q 550 60,30
2 417 2,08 SB.4 11,08 4264 7.5¢ S154
21o4-1& 2,98 567 9,80 47,14 11,00 4284
2051 AW 5.3 13.58 38.43 £.59 S5.47
23 5-¢ .00 S6.2  1L0¢ 39.& 582 50.80
26 S-3 2,00 535 1408 37.80 B.20 50,00
S 5-6 2,00 Sh.B 9,08 47,14 .52 4.7
2 55 L 566 8,50 48.5 =m 8.5
27 56 £.00 5L6 £.88 57.74 5.80 62.85
COUNT RATE TOD LOW OR TOO COMPRESSED
B 57 L 558 050 4364 7,50 :;.QL:
MoS-& M S B.O2 52.00 S.02 £L.E5
® 59 280 6LS 8,50 48.51 £.50 55.47
20 S-19 2.8 SA.0 13,00 33.27 3,00 8LES
S 208 5.9 3,32 43,51 0 I
COUNT RATE 10D LOW OR YO0 COMPRESSED
33 512 .08 %67 1050 43.84 £.30 S.74
3% 513 580 %83 5,58 45,58 £.90 55.47
RETERE R Sir.: G, 448 500 2385
! Ac 1 Darmrh Tranm . l

DPH

BE.SR 27,47 33,28

23W A 26,49

A e A 23.24
258 “910 9"

~192. 95
-196.98
-199, 48
=192.65
~197,43
~192, 94
=187, 89

. N ~195, {6
18.8@  22.33 wEEEpRisd
0.5 IL 3 MENaaREsE
CB; ?‘9 T, 7"1 "191: 94
25.58 Z6.81  -193.16
FRSD EhET -184.45
21,98 ZABE  «194,66
£C. 5% ga.@! -189,18
£1.50 Zd.58 ~-195,60
345,90 2548 -180,98
4,50 28.57  -190,05

'1930 15
-185. 43
~191. 16
-189.47

d "186059
26,58 27.47  «192,98

12,50 3202 -199,68
16,20 35,36 WREANRERR

25,0 ~194. 66
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% 5418 290 S8E 18,98 44,72 5.50 6620 SZW OIS AT 850 236,93
EPAS R R I 13,68 24,72 7.3 3LEs 23,50 2947 «19§,10 8.38 ;.87
& 17 el 52 g.oe So.00 350 68, 19.96 32,03 -199.64 8,31 2438
¥ O848 56T 8.38 4851 LEe 47,14 dLS 2%07  -191,80 5,40 45,18
A &L 2,30 St 158 41,78 E.5% &53.87 ST.58 26,37 -|Bh. A0 236 Z4R. 1P
LEOEeE LA 3.2 798 Eleh Lee 7a.Ts 15,58 3280 senidtaes 36 238, 81
itk 2,80 583 18,59 43,64 7,58 &leé .00 282 -184.21 243,38,
TS A R 15,56 35,92 1.5 Si.es e 2720 -1B4, 98 256,30
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43 -8 LW 9.5 11,58 4170 8,58 48,5 20,08 22076 mersRNsRN &1
COUNT RATE 70O LOW OR TOO COMPREBEED 5
3§ o6-1t 2.2 6.8 (.98 41,70 508 83,20 2258 2381 -193,91 . 2% 27555
W&l 20 976 1g.02 46,72 5.08 €2.23 2LO8 3BAE ~194,18 AMAZ 0 D41 27B.EB -
i OR11 2.8 5.8 £.38 48,51 18.08 44,7 c1.00 288 -196.46 37.38 9.59 25120
33 14 2,89 648 18,50 43.64 £,83 87§ 5.0 2828 -18432 T B4 IM3LTE
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Report for Decommissioning Survey with Liquid Scintillation
Counts and Final Waste Removal



RadSafe 25 LAB SURVEY REPORT BSB 115

{. Hoods: NA

2. Lab's Monitoring Equipment: Ludlum 3, #121625 calibrated 1/06

current calibration certificate?Y/N:__Y____

3. Records: receipt _ok__use_ok__ disposal_ok__day of use surveys_ok__4. Training ok__ Authorization__ok__
5. Labeling: posting_ok__ containers__ok_ 7. Security of stored material_ok__

6. Special equipment present: N/A

Radiation Survey: Instrument: Ludium 2241-2 SN: 237754 Cal: 1/112017
Probe: Ludium 44-3 Nal SN: 206657 Background: 5539 CPM: Ludlum 44-9 Pancake SN: PR251596
Background: 41 CPM
Results: All results indistinguishable from background

Contamination Survey: Instrument: Beckman LSC 6500 #7071352 Cal: 2/21/2017
Results: All swipes less than 110 DPM/100 cm-sq

Notes: This is a decommissioning survey for general room release. All radioactive materials and RAM waste removed on 10/1/03.
Nothing found above background with any.prabe gr in

Date: 7/20/17  By: _William Wright
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Number Location
1 Background
2 P. Trap in Sink
3 P. Trap In Sink
4 P. Trap in Sink
5 P. Trap in Sink
6 P. Trap in Sink
7 P. Trap in Sink
8 Door/Floor
9 Light Switch
10 Freezer Out
i1 Freezer In
12 Fridge Out
13 Fridge In
14 Floor
15 Incubators
16 Floor
17 Sink
18 Floor
19 Bench Top
20 Floor
21 Bench Top
22 Floor
23 Bench Top
24 Floor
25 Bench Top
26 Floor
27 Bench Top
28 Floor
29 Sink
30 Floor
31 Bench Top
32 Floor
33 Bio Cabinet
34 Floor
35 Bench Top
36 Floor
37 Bench Top
38 Floor
35 Freezer
40 Fridge
41 Fridge
42 Fioor




ID: 2 CHANNEL 19 JUL 2817 13:01
USER: 2 COMMENT:
PRESET TIME : 2.0e
DATA CALC : AUTD DPM HE  :YES GAMPLE REPEATS: 1 PRINTER : 510
COUNT BLANK @ YES ICH : ND REPLICATES : 1 RS2 : OFF
TWD PHRSE = ND ADC : NO CYCLE REPEATS : |
SCINTILLATOR: LIDUID LUMEX: NO LOW SRMPAE REJ: @
LOW LEVEL ¢ NO HALF LIFE CORRECTION DATE: none
1S0TOFE 1: 3H YERROR: 0.8¢ FACTOR:  1.002008 BKG. SUB: ]
1S0TOPE £: 14C #ERROR: ©.¢@ FACTOR:  1.Q20B0Q BKG. SUB: 2
WIDE OPEN WINDOW 4ERROR: 0,09 FACTOR:  1.000882 BKG. SUB: )
BAM PO8 TIME M 3H 14C WIDE M
N0 HIN (PM XERROR CPM  XERROR CPM %ERROR sl
Bl 1-1 2.0 -2.2 18,88 33.33 4,98 70.71 .80 2540 40,12
B2 1-2 200 3.6 8,00 50.00 7,50 Si.64 21,80 28.86 25,16
B2 1.2 2@ .7 13,80 39.22 7,58 51,64 26,58 27.47 34,25
B4 -4 2,98 5.3 12,00 §0.82 7.20 53,45 25.00 28,28 BA.Te
BS 1-5 2.8 S04 8,5% 48.51 6,20 57,74 22,50 29.80 seesEaaed
COUNT RATE TOD LOW OR TOO COMPRESSED
B 16 £.80 58.2 8,83 50.92 6,80 57,74 21,80 30.86 2416
7 -7 2.8 5.3 11,88 42.64 11,50 41,70 31,88 25.4¢ 2,05
B8 1-8 200 59.4 9,50 45,08 7,88 53.45 24,80 28.87 £3,05
B -3 .09 584 12,00 44,72 558 55.47 o550 o8.81 34,98
B -1 2.80 S.2 3,00 47.l4 8,00 50,88 22,00 29,49 85,80
Bl (-1 2.80 £0.5 8,00 S50.99 12.80 40.82 2650 27.47 21,61
Bl2 1-12 2.20 5B.4 13,09 39.22 7.50 51,64  29.00 2626  33.77
B3 1-13 &80 ELS 11,58 41,79 g.2@ 50.82 27,58 26,97  89.%
Bl4 1-14 g.0¢ Ef.1 8,08 59.92 7.08 53,45 4,58 2B.57 26,83
B15 1-15 2.88 59.9 7.58 51,64 5.0 S0.%0  23.00 29.45 28,14
BE 1-16 2.00 628 12,58 43.64 8.58 4B.51 32,50 24,81 5.5
BL7 117 2.89 59.7 18,50 43.E4 7.80 53,45  o5.5¢ 28.%1 26.6§
Bl 1-18 2.00 &l 11,58 41.72 8.50 48.51 26.00 27.74 31.25
B9 2-1 200 5B.9 7.58 51.64 8,20 50.98 18.50 32,88 27,97
BR® 2-2  £.00 63.2 5,00 €3.25 8,58 48.51 21,80 20.B6 2466
B 2-3 200 B 8,00 59.%0 558 &0.38 22,50 £9.81 23,72
pae -4 2.08 E8.1 7.00 93.45 8.82 52.99 24,50 28,57 #aaaanss
COUNT RATE 700 LOW OR TGO COMPRESSED
Be3 25  2.00 57.3 12.50 48.00 6.0 57,74 20,50 29.81 HEeEE
CCUNT RATE TCD LOW OR 700 COMPRESBED
B2% 26 2.00 E2.6 8,50 48,51 4,80 70,71 20.00 IL.e2 2316
B2S 2-7 2.0 5.9 B.2B S0.09 6,58 55.47 22,50 &9.81 22,25
BeE B 2.00 £2.3 9,00 &7.14 780 53,45  23.00 29.43 2441
B27 23  2.89 &1.3 5,50 60.30 7.80 53.45 18.5¢ 32.88 18.55
B28 2-13 2.¢R €5.2 £.50 55.47 7,80 53.45 19,50 32,03 22.60
B9 2-11 2,00 &84 9,82 47.14 8.50 4B.51 24,83 CB.87 HEEEHNH
COUNT RATE 70O LOW OR TOO COMPRESSED
B30 -1z 2.00 59.7 .50 48,51 708 S53.45 72360 29.49 37,58
B3 2-12 2.8 5.2 10,58 43.6% 550 60,38 23.83 P9.49 PA.OL
B2 2-14 2.88 60.2 11,00 42,64 7.00 53.45  25.€0 .28 £6.11
B33 2-15 2.8 59.2 10.80 44,72 7.99 S1.B4  £2.50 29.81 24,66
B34 2-16 2.00 EL.6 11,08 42.64 450 6E.67 2250 £9.81 31,583
B35 o-17 2.9 S6.8 10,58 43.64 £.5¢ S55.47 24,00 28.87  BL72
B36 2-18 2.0% 35B.6 B.50 4B.51 3.00 B1.65 18,58 32.88 19. 11
B37 31 2.08 503 £.50 55.47 11,00 42,64 24,89 20,07 seispseer
COUNT RATE TGO LOW OR 700 COMPRESSED
B8 3-2 200 59.8 8,00 52.92 4,59 66,67  20.00 3L.62 23N
B39 3-3 2.00 S58.0 8,58 48,51 7.5@¢ 51,64 2,00 30.86 24,72
B40 -4 208 571 1150 41.78 1.59 115.47 a0 L2 enat
B4l 33 2.00 SE.4 8,58 4B.51 B.20 S1.7%  20.50 I1.23 shakes
COUNT RATE 700 LOW OR 180 COMPRESSED
B4z 26 2.8 6L2 8.00 50.82 7.00 5345 2350 29.17 2.1k

__Blank Average DPM for

3 27,97 COEF. OF YAR: 17,888

3 LUEX

EFF-{

44,86
21.80
3.95
51,73

.02

3312
34,32
41,22
28,58
34.83
28.98
38.59
38,17
9. 82
26, B3
29.74
33.46
36.80
ek, 81
c. 28
33.73

2,09

.02

3671
33.95
3.3
23,63
28.77

.02

22,66
36. 44
42,13
49,56
34,89
37.88
44,48

2.02

33.75
24,39
42,10

2.00

23.46

)

812
2.88
@33
.61
Ak

2.88
1.3
.09
0.43
2.48
2.38
8.35
8.3
.94
1.68
8.28
2.2
9.39
2.47
.61
72
1.42

@.24

.48
8.24
8.47
8,51
0.64
2.66

Q.57
2.66
.69
8.7
0.80
.56
.83
2.56

2.7
8.73
0.65
8.2

ELRPSED
TiKE

2,68
5.5@
8.35
120
14, Q4

16,75
19,59
22, 34
25.09
27.92
38.76
33.58
36. 34
29.c@
41,94
.79
41.49
0.3
33,16
53.88
38, 74
£l.48

4. 34

67.18
78. 04
72.78
75,51
78.37
81.11

83.97
8. €8
89.42
%2. 16
94.99
57. 8%
189.56
102, 48

106,19
103.27
111,93

17.63
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RadSafe 13 RADIOACTIVE WASTE PICK UP FOR,
Send compleied forms lo Radiation Safety, M3-305

Date /0/ / / 07 Depariment/School Name: /5‘\0 {a:;}

Pick Up No.

(777 3

Waste generalor's nane: /7/()'1 ':‘;}_é 9'3 Telephone;

P'rint name of person sulliorizing charges and pick up:

Signature of person authorizing charges and pick up: jﬂ/bﬂ/{ W

Account Nune (o be charged: Account Number;

Location of waste for pick up: Bldg: Rootn:; ' Other:

If waste requires immediate aflention, please explain:

. A £

m

J\o('~d> Iafvl

ﬁ Container

e VW32 | P-32

)

P 1062

1aze Rate
I Meter

Wipe
Tas

Disposal
Date

liispmal
Mode

Disposal by

Mixed Waste (Y or N)

Characlenistic

J1azasdous Chenicals Present (fnclude chemice] names And % by weight (kg) of volume (L))

Comments: .

Picked up hy //‘I g,

oue [0 (03
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PRESS FIRMLY TO SEAL

* MAIL %

DATE OF DELIVERY SPECIFIED*
| {7 USPS TRACKING™ INCLUDED*
$  INSURANCE INCLUDED *

&=5) PICKUP AVAILABLE

* Domestic only

WHEN USED INTERNATIONALLY,
A CUSTOMS DECLARATION
LABEL MAY BE REQUIRED.

Expected Delivery Day: 02/07/2018

pRIORITY

USPS SIGNATURE TRACKING NUMBER

9510 8152 1963 8036 1395 89

BAID
KA;ﬂ?CITY, MO

" FER OB, 1
PRESS FIRMLY TO SEAL ( B, 360

oe $9.70
RE‘CEP&"E@ ;gg‘ U? mau\oum—m

o
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