Parker, Bryan

From: Debbi Spykerman <debbi@cammenga.com>
Sent: Friday, September 20, 2013 10:19 AM

To: Parker, Bryan

Subject: RE: NRC renewal clarification items
Attachments: Notice of Sig. Chg. Ericalessica 2013.pdf

CAMMENEA L 97D M/M)'? w//rrrZ :
Hi Bryan, 4 :

Attached is the packet for the notice of change. | will send the attachement #2 separate as that may be way it didn’t
send.

Thanks,

debbi

From: Parker, Bryan [mailto:Bryan.Parker@nrc.gov]
Sent: Friday, September 20, 2013 8:40 AM

To: Debbi Spykerman

"Subject: RE: NRC renewal clarification items

Thanks Debbi. | plan to finish up the renewal today, so it should go out to you next week sometime. Thanks
again for the help with this.

Have a nice weekend.

Bryan

From: Debbi Spykerman [mailto:debbi@cammenga.com]
Sent: Thursday, September 19, 2013 2:58 PM

To: Parker, Bryan

Subject: RE: NRC renewal clarification items

Hey Bryan,
Sorry, I sent the wrong copy. Hope this is complete now.
Have a nice night.

Debbi

From: Parker, Bryan [mailto:Bryan.Parker@nrc.gov]
Sent: Thursday, September 19, 2013 3:10 PM

To: Debbi Spykerman

Subject: RE: NRC renewal clarification items

Thank you, Debbi. Question — am | missing a page?? | got 2 pages, but there is not a No. 5, which was the a
request for survey and bioassay clarification.



If you have any questions, please let me know.

Thank you.
Bryan

Bryan A. Parker

Health Physicist
USNRC - Region lll

bryan.parker@nrc.gov
678-828-7050
630-515-1078 {fax)

Lipdred Saates Nocloar Regubators omesivsmer
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CAMMENGA AND ASSOCIATES, LLC.

2011 Bailey Street
Dearborn, MI 48124
Ph. (313)914-7160
Fax (313) 914-7153

19 September 2013

Bryan Parker

Materials Licensing Branch

U. S. Nuclear Regulatory Commission, Region III
2443 Warrenville Road

Lisle, IL 60532-4352

Subject: Designate Erica Bone as Authorized User
Designate Jessica Trevino as Authorized User
Remove Judy Emery as Authorized User

License No. 21-26460-01, Renewal, 2013

Dear Mr. Parker,

Cammenga Associates, LLC. Seeks to amend the material license referenced above as
stated within the Significant Changes page. Cammenga requests that Judy Emery be removed
from the License as an Authorized User, Erica bone and Jessica Trevino be added as an
Authorized User.

Should there be any questions or comments, please do not hesitate to contact me at the
number above, extension, or via e-mail.

Sincerely,

CAMMENGA AND ASSOCIATES, LLC.
Deborah Spykerman

Operations Manager

Radiation Safety Officer

debbi@cammenga.com

Enclosures:
Enclosure 1 - Notice of Significant Changes

Attachment 2 — Training/Test results.




ENCLOSURE 1

CAMMENGA AND ASSOCIATES, LLC.

2011 BAILEY STREET

DEARBORN, MI 48124
PH (313) 914-7160
FAX (313) 914-7153

Notice of Significant Changes

19 SEPTEMBER, 2013

1. Authorized User, Judy Emery to be removed from the License. She has left the
company.

2. CAMMENGA seeks approval of both Erica bone and Jessica Trevino as an Authorized
User. Erica started with CAMMENGA in 2/28/2011 and Jessica in 1/16/2012 both as
assemblers; and within a short period became known as a trusted and safety minded
employee. As of 2011, Erica and Jessica under the direct supervision of Deborah
Spykerman (Radiation Safety Officer), started to assist with radiation surveys, checking
sealed source inventory in and out, as well as use of radiation detection equipment. To
date, Erica and Jessica have received required training as well as completed a
comprehensive examination, which Erica scored 97.5% and, Jessica scored 91%. Even
as an Authorized User, Erica and Jessica will continue to be directly supervised by

Deborah.
Jessica and Erica has authority to stop operations that they would consider unsafe. They

also have the commitment of management to fulfill duties and responsibilities to ensure
that radioactive materials are processed and used in a safe manner.

Page 1 of 1



. 2

—————
CAMMENGA & ASSOCIATES, INC.
Examination for RSO/Radiation Test Technician/Authorized User
Exam#: RadTest #2 Date: O -\H-\3

Instructor: Deborah Spykerman, Radiation Safety Officer

By signing below, I attest that all work on this exam was my own and that [ was given an
opportunity to review the results of the exam, including further clarification of any
missed questions.

5

¥

Score: ‘55 = 9/ % (80% Required)

60 Points Total - Rad Test Technician / Authorized User
84 Points Total - Radiation Safety Officer

The following documents are supplied and may be used as a reference during this
examination.

Title 10 Code of Federal Regulations Parts 0 - 50

Title 49 Code of Federal Regulations Parts 173.421 - 173.423
Materials License 21-26460-01 Amendment #11

Materials License 21-26460-02E Amendment #6

oow»>
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This examination is intended for both Radiation Safety Officer Candidates and Radiation
Test Technician candidates. Questions indicated with an asterisk (*) are intended for

RSO Candidates only.

1. State the recommended actions that should be taken in the event that a tritium vial
is broken or cracked. State both worker and RSO/Rad Test Tech actions. (5

points) e D
OO , JACCS \—\’f ; ; \. @ W
TSop Dieakhi ocate IO BN s
0. (A0 G L aila zc\gmﬁ\mm\f\aw Y\ wiaer Ahd
C i hle
3 GleLY Co pines “\@“C‘ﬂ ool B 2, \eSr ;x\g afea
4 oo waen hands Gl
NP » : U, Release Fgwe pafmission
5. TR\ Yo 0l VDK 14T DS B o wol ke (s +o ome es

6@& OINE Sam{\e ol Fifsy vod

7. Define each of the following areas and state how often each must be surveyed for

contamination. (3 points) 3. Qesioa v AfoC 1S Lone(R CC\N\W\QX\qC\ NES Gegess

A. Restricted Area . , . .

Ao O C Q00 s sotyeyed voaeew
Boaesbred alee s (nare ccwv\?\/%w ¢ doesn 't Nave o

MO oe AW SleM Lne expotiie @ fodiahon . THS
s>ty apaer Ly,
3. What is the posting requirement for each restricted area/room? (1 point)

A padhoacve G Seod B2 10+ nant

O Quely Restuiced Q.

4. What are the four principal ways that tritium can enter the body? (2 points)

> QSN HEN
, m}m‘\m
o NG HON
5 ) (3}25%\‘@{\
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5 *State the title and part of the code of federal regulations that contain the
requirements for the following: (3 points)
A. Posting of notices to workers, instructions to workers, employee
protection, et all

B. Occupational dose limits, survey and posting requirements, waste disposal
requirements, and records

C. Department of Transportation requirements for shipments of instrument
and articles

6. *What actions required by the Department of Transportation (DOT) must be
completed prior to shipment of a package of compasses offsite? Assume the
package contains 50 compasses. (2 points)

7. What is the maximum non-fixed (removable) radioactive surface contamination
on the external surface of a compass shipment package? (1 point)

o A0 dpN

8. True/False If false explain why (1 point)
Cammenga’s shipping license allows them to ship vials as well as completed
compasses containing six or more vials each to the general public.

“TISE ~PRCaUse COMMRIGE 1S 600 hiconse e
S Complated compasses:

9. What actions are required to be taken upon receipt of a shipment of vials?
(Assume 3200 sets — 120 mCi per set) (5 points)
> LAMLA B NooCs  6€ (e Ao G (EOYAMAGHON
S o (e WOR. RN doaged OF tugh. T daavgec
s QAT s GHRC R3S AR ORpELk (N F8 Picgar
GOy Do an ety ob a0 WON SeeO(R page 3 of9
QO Gty




10. True/False If false explain why (1 point)
The Internal Performance Assessment (IPA) background scintillation vial, the

tritium scintillation vial, and the Carbon-14 scintillation vial should each be tested
(analyzed) each time other samples are being tested on the scintillation detector or
in the case of a group of samples, after the group of samples has been tested.

PAVASE®

11. What is the purpose of counting the IPA scintillation standards? (1 point)

> TOWE(R AT s uxsliig oF o@Rrly.

12. How would you know if the tritium counting efficiency of the TR-1600 may be

out of specification? (1 point)
o ot 4o e\, /Eiw Loould O \\’\4”0&&&5&&&{ Al mﬁ‘

aons o

13. What should be done if an H-3 efficiency problem (or other potential problem)
existed with the TR-1600? (1 point)

_ehredy 1o Manofackl OF HN\Q -0

14, Using Attachment #1, answer the following questioné. (11 points)
A. What is the background count time?

- (B

B. What is the sample count time?

' 5
C. If the TR-1600 detected a problem with a particular sample, how could
you tell from the printout?

O LMe( Loodal CPReal o0y ANL Flag Colovin.
THRI,
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. If the samples 15 through 23 are restricted area contamination survey

samples, are all of them within the limits set forth in the material license?
Identify if all are within the limits, and explain why or why they are not

within the limits. ,\b@‘:ﬁ;’;() 15 MO A a0 (Y
Shodd Be 1LeC0 QMNP of XXAER .

. If samples 2 through 14 are unrestricted area contamination survey

samples, are all of them within the limits set forth in the materials license?
Identify if all are within the limits, and explain why or why they are not

within the limits. 4% 2. 6, #, 600D (LS G002 g 220A0M

. True/False The background cpm is automatically subtracted from each of

the test samples listed in Attachment 1. Q&

. If samples 2 through 23 are contamination survey samples on shipment

boxes, are all of them within the DOT limits? Identify if all are within the
limits, and explain why or why they are not within the limits.

H2,6,F 10,600 f (e N Lo iiun YW i Recaoge.

. If samples 2 through 23 are Corhpass wipe test samples, are all of them

within the limits set forth in the materials license? Identify if all are
within the limits, and explain why or why they are not within the limits.

Do, &0 Y Qk\' L0 OOVORCaLS WNC AL B AOBdP M -

20

How much cocktail is added to a contamination survey sample vial? How
much water is added? :

T Cookieud ¢S bl woah-el.

Does the printout indicate an operation problem with the TR-1600? _

BP0 Docouse Hote 1S G\ %—% L BKE
60 Yhe Q\C\CB (O\GUEN | .
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K. Could Attachment 1 have been the results of testing a batch of urine

samples? Explain. \\\Lb .‘DQC@«VSQ- \—\m}_\ vsedl pﬁ‘ oo\ L \(@c@Od
OF Al The s 0o Dadkgfosnd £or VRN, and Y\ e
1S LOmMONNS o of &

15. Using Attachment #2, answer the following questions. (6 points)
A. Which of the following samples are background samples?

MEAN A

B. Which, if any, of the samples appear(s) to be higher than normal?
5 1O OPRRACS @ 40 bR NIGRE( Wan SO0

< ¥4

C. When would a workers urine test results be considered reason for concern
or backup testing? U { (;@Q.QC\QS ‘e DO N \6&\(\9& YOAN
00

D. What is the normal sample volume for a urine sample?
- {0Om\
E. What is the normal cocktail volume for a urine sample?
- 1 OM\ B

F. What is the sample count time?

o EDMOARS

16. Using Attachment #3, answer the following question. (4 points)
If samples 2 through 42 are vial diffusion testing samples, are all of the samples
within the limits set forth in the materials license? If not, identify those that are
not and explain why. Assume 5 ml sample and 5 ml cocktail per sample.

1 1021, 432 age NovDRCALSR Ahasy (Re QYeR WICO0Q N

, O
17. Using Attachment #4, answer the following question. (4 points) 5/‘ 0
If samples 2 through 48 are completed compass diffusion testing samples, are all

those that are-not and explain why. Assume 10 ml cocktail per sample. .

#E

f)/ of the samples within the limits set forth in the materials license? If not, identify /

Jee)B3, GO NOF Lo LN g WYV Pocav>e
NG oveead) 6000 NG A 32C= Qg Wi
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18. A urine sample should be taken following a broken vial incident: (1 point)
A. Immediately

B, . Within one hour
fter the worker has voided at least once and within one day

Within one week

19. *What is ALARA? (1 point)

20. *Answer the following sample calculation problems. (2 points)
A. A 5 ml sample is counted on the TR-1600 for H-3 and the result is the
12,500 dpm. Calculate the uCi/ml concentration of H-3 in the sample.

B. If the 5 ml sample above was taken from a total volume of 3 liters, how
many total uCi are in the 3 liters?

21, *A 10 m! sample is taken from 5 liters of waste water. When the sample is
counted, the results are 5,500,000 dpm. Can all 5 liters be released to the sanitary
sewer assuming 1000 liters/month water usage to the sanitary sewer? Explain
your reasoning. (3 points)

22. *Name two NRC locations that the state of Michigan works with. State what
each location is responsible for? (5 points)

23. True/False If false explain why (1 point)
The water used during decon activities or during routine cleanup activities need

not be accounted for as wastewater. \ i \(\ | C\ 0o,
STEAISQ , HRO WalE SRA ol 3 aclhes SNeL

QRecoxiyed For wasMusexR e .
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24. How many H-3 vials are required to be tested for diffusion out of each lot? (1
point)
> G\

25. How many compasses are required to be tested for diffusion out of each lot?
(assume a gov. lot of 3,200) (1 point) A
=\15

26. How many compasses are required to be wipe tested for contamination out of
each lot? (assume a gov. lot of 3,200) (1 point)

2 NOEMGIIY 123
27. *When calculating organ uptake of tritium, is using HT or HTO the preferred
method to calculate, and why? (2 points)

28. *What records of information with regards to decommissioning are required to be
maintained at Cammenga? (3 points)

29. What is the maximum H-3 possession limit at Cammengas, 100 Aniline Ave.,
Suite 258, Holland, MI 494247 (1 point)

o YA,000 coers
30. *What is the biological half-life of trititum? (1 point)

-

31. How often must a physical inventory of all H-3 sources be conducted? (1 point)
> DRy b PeNs

32. True/False If false explain why (1 point)
In the absence of the Radiation Safety Officer, a qualified Rad Test
Technician/Authorized User may perform training for restricted area workers.

TSR, 00y 0 B RES (& qoaladiea Yo RaHeRm
*Q(@\MCB o0 Loal (s Lo AL W) Qeskicied Qs

33. What is the minimum frequency for the performance of urinalysis of restricted
area workers? (1 point)

> NN \r\,}ﬂ'
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34. *Explain what “rem” is? (2 points)

35. State the minimum frequency for which contamination surveys are required for
the following areas: (3 points)
A. Unrestricted areas

8 L\DCXX—Q(’\\;\B
B. Restricted areas
C. H3 Rc—:cycling~ areas
° C\w.\j WO Use oy dasy
36. True/False If false explain why (1 point) ”
Recycled H-3 vials that pass diffusion leak testing will be shipped back to the

manufacturer mb microtec of Switzerland. Since the shipment destination is

overseas, all that is required is to place the vials in a strong container and ship to
Switzerland in the mail.

TAEL , CAENMERIG, 15 Aot Qo EackRATE S SREN(ES
MRS KEO0LR Lossid Naoe Yo D (Chaded £ 1y
Qeadoa Ye pe Savp pec
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Protocol #: 2

Region A; LL-UL=
Region B: LL-UL=
Region C: LL-UL=
Time = 5.00

Conventional DPM
Nuclide 1 = 181904

PID S#
14
14
14
14
14
14
14
14
14
14
14
14

NN MNONNOMNMNMNOMNONNONROONNNONRNNNDRNONPODRNONON S 2 @2 aa a3 3l -

OCONDO D WN -

Name:3H DPM U-G

0.0-186 Ler=
2.0-186 Ler=
0.0-00 Ler=
QIP = {SIE/AEC
TIME CPMA
10.00 18.90
5.00 54.70
5.00 43.10
5.00 48.90
5.00 53.50
5.00 47.50
5.00 48.90
5.00 58.60
5.00 59.10
5.00 58.50
5.00 54.10
5.00 54.10
5.00 50.50
5.00 53.90
5.00 47.50
5.00 68.70
5.00 68.50
5.00 54.30
5.00 48.30
5.00 56.90
5.00 56.10
5.00 49.50
5.00 53.30
5.00 56.90
5.00 57.50
. 5.00 55.70
5.00 59.30
5.00 60.50
5.00 48.90
5.00 68.90
5.00 64.90
5.00 58.30
5.00 51.60
5.00 31.60
5.00 37.50
5.00 42.50
5.00 38.30
5.00 43.90
5.00 38.50
5.00 43.70
5.00 46.30
5.00 37.90
5.00 40.10
5.00 42.90
5.00 39.30
5.00 34.50
5.00 41.70
5.00 30.30

0
0
0

Attachment #4

31-Dec-07 18:05
Bkg= 0.00 %2 Sigma=0.00
Bkg= 0.00 %2 Sigma=0.00
Bkg= 0.00 %2 Sigma=0.00
ES Terminator = Count
DPM1 tSIE LUM FLAG
202. 6 B
207.33 236. 12
172.47 224, 14
18363 226. 14
20465 234. 12
2180.09 236. 11
188.33 232. 12
223.87 234 9
217.44 242. 10
22561 232 12
20684 234. 14
3224107 217. 16
183.71 233. 13
19417 247. 10
4175.62 “ 241. 12
252,67 242. 12
248.64 246. 10
108.05 244. 8
182.71 236. 13
217.92 233. 15
1207.93 241. 10
188.78 234, 9
199.80 238. 12
21583 235, 11
244 .91 212. 18
3220.03 ~ 227. 14
24260 220. 10
250.89 217. 12
20223 218, 12
1267.83 230. 11
25930 224. 15
227.39 229. M
6211.977 219. 13
125.16 226. 18
146.79 229. 15
160.96 236. 17
1556.38 221. 16
170.13 231, 11
153.98 224, 14
16383 238. 15
5178.487 232. 11
183.07 222. 20
1563.38 231. 14
166.69 230. 18
3164 .57 228. 14
126.51 243. 21
154,10 241. 15
3103.96 260. 15



Protocol #: 2 Name:3H DPM U-G
Region A: LL-UL= 0.0-186 Lcr= 0
Region B: LL-UL=  2.0-18.6 Ler= 0
Region C: LL-UL=  0.0- 0.0 Ler= 0

Time = 5.00 QIP = tSIE/AEC

Conventional DPM
Nuclide 1 = 181904

Attachment #1

31-Dec-07 06:45
Bkg= 0.00 %2 Sigma=0.00
Bkg= 0.00 %2 Sigma=0.00
Bkg= 0.00 %2 Sigma=0.00

ES Terminator = Count

PID S# TIME CPMA DPM1 tSIE LUM FLAG
1 1 10.00 10.20 198. 7 B
1 2 5.00 53.40 233.90+ 207. 3
1 3 5.00 220 9.90 202 6
1 4 5.00 9.60 45.33 193 6
1 5 5.00 21.60 99.07 198. 8
1 6 5.00 104.60 466.36 + 203. 2
1 7 5.00 62.80 295.537 194. 1
1 8 5.00 9.80 43.36 205, 8
1 9 5.00 41.00 17112+ 216. 3
1 10 5.00 21120 1153.32 ~ 192. 4
1 11 5.00 0.80 391 187. 18

11 12 5.00 2.00 9.81 187. 15
1 13 5.00 480 19.52 213. 18
11 14 5.00 27.80 140,97 - 181 4
11 15 5.00 35.80 155.82 208. 8
11 16 5.00 6.40 2570 224, 13
11 17 5.00 3.00 1266 214, 14
11 18 5.00 1.20 5.94 185 2
1" 19 5.00 3.40 17.15 182, 6
1 20 5.00 280.80 1407.96' 183. 2
11 21 5.00 3.40 1253 242. 18
11 22 5.00 43.60 175.21 223 4
11 23 5.00 1.80 7.83 208. 22

SYSTEM NORMALIZED

C14 IPA DATA PROCESSED - 17-Jan-2000 15:10
C14 Eff (0-156 keV) =987.21%

H3 IPA DATA PROCESSED - 17-Jan-2000 15:12
H3 Eff (0-18.6 keV) = 64.68 %

BKG IPA DATA PROCESSED - 17-Jan-2000 16:12
Bkg (0-18.6 keV) = 21.88 cpm
Bkg (0-156 keV) = 28.23 cpm
C14 Er2/B (1-156 keV) = 608.09
H3 EA2/B (1-18.6 keV) = 208.80




Protocol #: 1 Name:Urin
Region A: LL-UL=  0.0-186 Ler= 0
Region B: LL-UL=  2.0-186 Lcr= 0
RegionC: LL-UL= 0.0-00 Lecr= 0
Time = 60.00 QIP = tSIE/AEC

john's test program

Conventional DPM

Nuclide 1 = 181804

PID S# TIME CPMA DPM1
13 1 60.00 23.17 164.24
13 2 60.00 23.60 164.21
13 3 60.00 58.95 468.58
13 4 60.00 27.25 278.00
13 5 60.00 17.92  255.09
13 6 60.00 18.22 292.59
13 7 60.00 25.92 351.66
13 8 60.00 28.60 333.82
13 8 60.00 67.43 673.78
13 10 60.00 20.35 3146.7%
13 11 60.00 1828  279.68
13 12 60.00 15.90  273.38
SYSTEM NORMALIZED

C14 IPA DATA PROCESSED - 17-Jan-2000 15:10
C14 Eff (0-156 keV) = 9721 %

H3 IPA DATA PROCESSED - 17-Jan-2000 15:12
H3 Eff (0-18.6 keV) = 64.68 %

BKG IPA DATA PROCESSED - 17-Jan-2000 16:12
Bkg (0-18.6 keV) = 21.88 cpm
Bkg (0-156 keV) = 28.23 cpm
C14 E*2/B (1-156 keV) =608.09
H3 EA2/B (1-18.6 keV) =208.80

Bkg= 0.00
Bkg= 0.00
Bkg= 0.00
ES Terminator = Count

tSIE LUM
139. 38
141, 12
128. 62
107. 51
86.1 26
801 18
886 39
976 12
108. 4
137. 12
824 12
774 24

31-Dec-07
%2
%2
%2

FLAG

Attachment #2

17:44
Sigma=0.50
Sigma=0.00
Sigma=0.00



Attachment #3

Protocol #: 2 Name:3H DPM U-G 31-Dec-07 11:52
Region A: LL-UL=  0.0-186 Lcr= 0 Bkg= 0.00 %2 Sigma=0.00
Region B: LL-UL= 2.0-186 Lcr= 0 Bkg= 0.00° %2 Sigma=0.00
Region C: LL-Ut= 00-00 Ler= 0 Bkg= 0.00 %2 Sigma=0.00
Time = 5.00 QIP = tSIE/AEC ES Terminator = Count

Conventional DPM
Nuclide 1 = 181904

PID S# TIME CPMA DPM1  tSIE LUM FLAG
1 1 10.00 12.60 163.3 21 B
1 2 5.00 420.40 1566.30 239. 3
1 3 5.00 185.00 7746.60 215. 6
1 4 5.00 163.00 615.84 236. 6
1 5 5.00 244.20 939.68 232. 3
1 6 5.00 172.00 698.02 221, 7
1 7 5.00 218.80 891.90 221. 4
1 8 5.00 31160 122414 228 3
1 9 5.00 225.00 951.83 213. 15
1 10 5.00 40160 15713.70- 229. 3
1 11 5.00 144.00 559.10 230. 6
1 12 5.00 296.20 1231.16 217. 3
5 13 5.00 189.40 796.80 214, 4
5 14 5.00 258.20 1062.53 219. 4
5 15 5.00 196.20 78726 224 5
5 16 5.00 376.80 1594.56 213. 3
5 17 5.00 129.60 5581.08 212 6
5 18 5.00 135.80 57422 213. 7
5 18 5.00 127.80 513.63 223. 23
5 20 5.00 367.00 1534.81 216. 3
5 21 5.00 360.40 14601.60., 222 3
5 22 5.00 123.00 593.18 190 7
5 23 5.00 120.80 486.31 223 9
5 24 5.00 21720 855310 228 38

10 25 5.00 126.80 505.20 225. 5
10 26 5.00 109.40 46372 213. 10
10 27 5.00 104.00 45761 208. 6
10 28 5.00 110.60 473.62 211. 6
10 29 5.00 127.60 542,71 212. 9
10 30 5.00 98.60 384.38 230. 9
10 31 5.00 112.20 47471 213, ]
10 32 5.00 387.80 13385.88~ 206. 10
10 33 5.00 102.20 434,14 213. 7
{missing vials)
19 37 5.00 184.80 6548.10 231, 2
19 38 5.00 469.80 2098.09 203. 2
19 39 5.00 618.40 2668.18 209. 2
19 40 5.00 72420 3130.18 208. 2
19 41 5.00 588.40 2616.19 204. 2
19 42 500 1480.60 660445 203. 8
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CAMMENGA & ASSOCIATES, INC.
Examination for RSO/Radiation Test Technician/Authorized User

Exam#: RadTest #2 Date: ‘“‘{ ﬂ"l )
Instructor: Deborah Spykerman, Radiation Safety Officer

By signing below, [ attest that all work on this exam was my Own and that | was given an
opportunity to review the results of the exam, including further clarification of any
missed questions.

/ C
\ “ Signature of Examinee
&
s’ G175,
Score: D g2 = 7; % (80% Required)

60 Points Total - Rad Test Technician / Authorized User
84 Points Total - Radiation Safety Officer

The following documents are supplied and may be used as a reference during this
examination.

Title 10 Code of Federal Regulations Parts 0 - 50

Title 49 Code of Federal Regulations Parts 173.421 - 173.423
Materials License 21-26460-01 Amendment #11

Materials License 21-26460-02E Amendment #6
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This examination is intended for both Radiation Safety Officer Candidates and Radiation
Test Technician candidates. Questions indicated with an asterisk (*) are intended for
RSO Candidates only.

1. State the recommended actions that should be taken in the event that a tritium vial
is broken or cracked. State both worker and RSO/Rad Test Tech actions. (5 J

points) bk er- /. | Stop breodhing. 2. PLsh awosf frore broken vin
3 flert Co- wiorkars d Alact zéw S RTT 5 wesh honds
lo Crive cirne saupe 7 Wad e tor Qreon +o bé’ rel f*awa

0/RT“C~ /. Loam}'mn%mn&nn/ redaove \/zad L Dﬁ’/‘ wmcate
”lé AAreon. 3 Test %/mcxm vpm Cou »h)Htﬂf‘ciwn
tf ﬂéﬁf&xﬂm NN bag,kw +o Worker )

2. Define each of the following areas and state how often each must be surveyed for

contamination. (3 points)
A. Restricted Area
B. Unrestricted Area

A 2?‘#! ((Vf/f’r‘/(qrg& )g (:’O/‘hzr”o//ﬁ(j Md%Wfﬁpd ‘p()('
cxaﬂfarm,ﬂq,},dn V\/Z,& m\‘)

B Ur"ﬂfrm*éfd areq s Notpontrolled and sqrvegec/
p D vartert a‘

3. What is the posting requirement for each restricted area/room? (1 point)

A }/g/ b radoadctive Sign -

4. What are the four principal ways that tritium can enter the body? (2 points)

/. Abso(b{,wh
7 @ Inholadan

=z /f){j’ciﬁélo N
4 /@'mﬁa 9
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5. *State the title and part of the code of federal regulations that contain the
requirements for the following: (3 points)
A. Posting of notices to workers, instructions to workers, employee
protection, et all

B. Occupational dose limits, survey and posting requirements, waste disposal
requirements, and records

C. Department of Transportation requirements for shipments of instrument
and articles

6. *What actions required by the Department of Transportation (DOT) must be
completed prior to shipment of a package of compasses offsite? Assume the
package contains 50 compasses. (2 points)

7. What is the maximum non-fixed (removable) radioactive surface contamination
on the external surface of a compass shipment package" (1 point)

W Odpu [Jmuuemﬁ& Se lf ’MP‘&*“

8. True/False If false explain why (1 point)
Cammenga’s shipping license allows them to ship vials as well as completed
compasses containing six or more vials each to the general public. ((, ! {

R&/ Larkenda! s [aense, allows only Coup 2
(orposses o be Shipped €84

9. What actions are required to be taken upon receipt of a shipment of vials?
(Assume 3200 sets — 120 mCi per set) (5 points)

IQSPQ[{’ ord&wf%e@ﬂ{ ha box
Sectire ioithin 3 haurs of rec@dving visls
Test the pox/boxes. /fsouzf/“m( (s 14%@6

(l)/"f@dé . CArT/er— /uzbuzc.ruwc,
/ﬂW?,f?lLoﬂ/ l/,'/;g,/ﬁ’ Page 3 of 9



10. True/False If false explain why (1 point)
The Internal Performance Assessment (IPA) background scintillation vial, the
tritium scintillation vial, and the Carbon-14 scintillation vial should each be tested
(analyzed) each time other samples are being tested on the scintillation detector or
in the case of a group of samples, after the group of samples has been tested.

Triue

11. What is the purpose of counting the IPA scintillation standards? (1 point)
TS Make Sure Hw, Maoching (S Punctionin 9 propex {ij :

12. How would you know if the tritium counting efficiency of the TR-1 600 may be
out of specification? (1 point)

/¢ would printart oowaan r'ﬂj_

13. What should be done if an H-3 efficiency problem (or other potential problem)
existed with the TR-1600? (1 point) . ,
Contact e som 1O CORE f ix Tt [’LIZ MCLCJM{ Wz

+he monudadhuices

14, Using Attachment #1, answer the following questions. (11 points)
A. What is the background count time?

IO inutes.
B. What is the sample count time?
iceEmEes. Drandtes,

B ———

you tell from the printout? . , . .
f ¥ 4 ;} : / 4 g ; N # g
/TZ war mf?j Waa/ d pr{ﬂ "#; &{/ [M{;&ﬁz “ﬂf{;& ~ /&{ﬁé

!
—_— S
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D. If the samples 15 through 23 are restricted area contamination survey
samples, are all of them within the limits set forth in the material license?
Identify if all are within the limits, and explain why or why they are not
within the limits.

No. number 29 15 4eo high. [ reads 140796 dpi
the test [equires 1000 CJPM or (esS, '
< vestof i Sauaples Pass .

E. If samples 2 through 14 are unrestricted area contamination survey
samples, are all of them within the limits set forth in the materials license?
Identify if all are within the limits, and explain why or why they are not

/ ' ( within the limits.

No Nusaber 19 [o4oo high. Tha test reﬁi}”r&
)OOO@IPM ond Hhes Sarapc feste 1S over
1900 dpLr. B, b, TE1b au absoe. 2B040K

F. True/False The background cpm is automatically subtracted from each of
the test samples listed in Attachment 1.
Irud
G. If samples 2 through 23 are contamination survey samples on shipment
boxes, are all of them within the DOT limits? Identify if all are within the
limits, and explain why or why they are not within the limits.

No. nudber 2 (710,29 axre €00 high. Tha test
rures 2296p and thase sauples” are al [over
2zodoCappee aqo (o

H. If samples 2 through 23 are compass wipe test samples, are all of them
within the limits set forth in the materials license? Identify if all are
within the limits, and explain why or why they are not within the limits.

No . Nudber 10 and 20 are oo /im'a\]». The 4o+

N

requides Qoo dpanrd thoses fwo Sc:pr&zS
ard OV’ef%Odp% |

I. How much cocktail is added to a contamination survey sample vial? How
much water is added?

: : oo T
Bl cocktasl REER S
5ul wader
J.  Does the printout indicate an operation problem with the TR-1600?
Explain.

No. Awacning did not print ot
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K. Could Attachment | have been the results of testing a batch of urine
samples? Explain.

}\[O ZJ e }’\(&S&Pf“e*foc\)iﬁ/ 701 3 C\}’\d
Coes not have o back 3foqr>(,{

15. Using Attachment #2, answer the following questions. (6 points)
A. Which of the following samples are background samples?

Noﬂa.

B. Which, if any, of the samples appear(s) to be higher than normal?
Newaber Aand 10

C. When would a workers urine test results be considered reason for concern

or backup testing? V\/hen —Hng te<st eddg OVEL SOOCJPM

D. What is the normal sample volume for a urine sample?

)O sl

E. What is the normal cocktail volume for a urine sample?

10 04

F. What is the sample count time?

(00 inutes

16. Using Attachment #3, answer the following question. (4 points)
If samples 2 through 42 are vial diffusion testing samples, are all of the samples
within the limits set forth in the materials license? If not, identify those that are
not and explain why. Assume 5 ml sample and 5 ml cocktail per sample

No . Number 19, 2432 Giretag hiah. Tu liad 15 11100 dpt
and H‘LL% SC\MPQS Qire over 1, éodpu.

17. Using Attachment #4, answer the following question. (4 points)
If samples 2 through 48 are completed compass diffusion testing samples, are all
of the samples within the limits set forth in the materials license? If not, identify
those that are not and explain why. Assume 10 ml cocktail per sample.

No Nuwber 15,33 il are oo high. Tl litart (S 3700 dpm
And 7‘/1@% S%.’)up&g ¢ over SVOOdPM,
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18. A urine sample should be taken following a broken vial incident: (1 point)
A. Immediately
B. Within one hour
@ After the worker has voided at least once and within one day
D. Within one week

19. *What is ALARA? (1 point)

20. * Answer the following sample calculation problems. (2 points)
A. A 5 ml sample is counted on the TR-1600 for H-3 and the result is the
12,500 dpm. Calculate the uCi/ml concentration of H-3 in the sample.

B. If the 5 ml sample above was taken from a total volume of 3 liters, how
many total uCi are in‘the 3 liters?

21. *A 10 ml sample is taken from 5 liters of waste water. When the sample is
counted, the results are 5,500,000 dpm. Can all 5 liters be released to the sanitary
sewer assuming 1000 liters/month water usage to the sanitary sewer? Explain
your reasoning. (3 points)

57 *Name two NRC locations that the state of Michigan works with. State what
each location is responsible for? (5 points)

23. True/False If false explain why (1 point)
The water used during decon activities or during routine cleanup activities need
not be accounted for as wastewater.

False. Al water used fo - decon achvhes
and clean L need 4o ba (JQCloufrfed as WASTC
‘\’\/Oj'é’/t" .
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24. How many H-3 vials are required to be tested for diffusion out of each lot? (1

poin) 4] il

25. How many compasses are required to be tested for diffusion out of each lot?
(assume a gov. lot of 3,200) (1 point)

|15 corposses

26. How many compasses are required to be wipe tested for contamination out of
each lot? (assume a gov. lot of 3,200) (1 point)

A5 cotuprsses

27. *When calculating organ uptake of tritium, is using HT or HTO the preferred
method to calculate, and why? (2 points)

28. *What records of information with regards to decommissioning are required to be
maintained at Cammenga? (3 points)

{%7&/// M % .
-29. What is the maximum H-3 possession limit at Cammengas, 100 Aniline Avé.,

 Suite 258, Holland, MI 494247 (1 point) {80 0G0 Seure 2% notto exceed 5 eallicares,
30000 Socrces o cach ; :
f | <o {1} «q,.LS rmi- +<) "’\\P’waf\?,gi /OO MJ("Q:MZ:S
50,000 Saure ¢S nottoexceed 50 mtivcures,
30. *What is the biological half-life of tritium? (1 point)

31. How often must a physical inventory of all H-3 sources be conducted? (1 point)

32. True/False If false explain why (1 point)
In the absence of the Radiation Safety Officer, a qualified Rad Test
Technician/Authorized User may perform training for restricted area workers.

False On h,( the RSO isqucue'fmd to ftrain restricted
Arean Workars. ‘ |

33. What is the minimum frequency for the performance of urinalysis of restricted
area workers? (1 point)

Once a tonth .
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34. *Explain what “rem” is? (2 points)

35. State the minimum frequency for which contamination surveys are required for
the following areas: (3 points)
A. Unrestricted areas
Quavterd %

B. Restricted areas

\/\/é,éi,k’_’\%

C. H-3 Recyclir‘lg areas
Daily when inuse-

36. True/False If false explain why (1 point)
Recycled H-3 vials that pass diffusion leak testing will be shipped back to the
manufacturer mb microtec of Switzerland. Since the shipment destination is
overseas, all that is required is to place the vials in a strong container and ship to
Switzerland in the mail.

FZ&[S@ We h&\/é, 1L<> @n{"&d’ Mb ficrotec C,’\hd
%ﬁ)r)(d(re,ah’ons and Cectficodion Ho sh ()BfH/uz/M
back.
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Attachment #1

Protocol #: 2 Name:3H DPM U-G 31-Dec-07 06:45
Region A: LL-UL=  0.0-186 Ler= 0 Bkg= 0.00 %2 Sigma=0.00
Region B: LL-UL= 2.0-186 Ler= 0 Bkg= 0.00 %2 Sigma=0.00
Region C: LL-UL= 0.0-0.0 Ler= 0 Bkg= 0.00 %2 Sigma=0.00
Time = 5.00 QIP = tSIE/AEC ES Terminator = Count
Conventional DPM
Nuclide 1 = 181904
PID S# TIME CPMA DPM1 tSIE LUM  FLAG

1 1 10.00 10.20 198. 7 B

1 2! 5.00 53.40  233.90-207. 3

1 73 5.00 2.20 9.90 202. 6

1 4 5.00 8.60 4533 193, 6

1 5 5.00 21.60 99.07 198 8

1 563 5.00 104.60 466.36~ 203. 2

1 <7 5.00 62.80  295.53— 194. 1

1 8 5.00 9.80 43.36 205. 8

1 9 5.00 41.00 171.12 218, 3

1 Q@ 500 21120 1153.32- 192 4

1 11 5.00 0.80 391 187. 18

11 12 5.00 2.00 9.81 187 15

11 13 5.00 4.60 19.52 213. 18

11 14 5.00 27.80 140.97 181. 4

11 15 5.00 35.80 155.82 208. 8

11 16 5.00 6.40 2570 224. 13

11 17 5.00 3.00 12.66 214. 14

11 18 5.00 1.20 5984 185. 2

11 1¢ 5.00 3.40 17.15 182. 6

11 (20) 500 28080 140796 183. 2

11 21 5.00 3.40 12.63 242. 18

11 22 5.00 43.60 175621 223. 4

11 23 5.00 1.80 7.83 208 22
SYSTEM NORMALIZED

C14 IPA DATA PROCESSED - 17-Jan-2000 15:10

C14 Eff (0-156 keV) = 97.21 %

H3 IPA DATA PROCESSED - 17-Jan-2000 15:12
H3 Eff (0-18.6 keV) = 64.68 %
BKG IPA DATA PROCESSED - 17-Jan-2000 16:12
Bkg (0-18.6 keV) = 21.88 cpm
Bkg (0-156 keV) = 28.23 cpm
C14 EA2/B (1-156 keV)
H3 E"2/B (1-18.6 keV)

= 608.09
=208.80




Protocol #: 1

Region A: LL-UL=
Region B: LL-UL=
Region C: LL-UL=
Time = 60.00

john's test program
Conventional DPM
Nuclide 1 = 181904

PID S#
13
13
13
13
13
13
13
13
13
13
13
13

—
QOO ~NIOIO D WN

—
K -

Name:Urin
0.0-186 Ler=
20-186 Ler=
0.0-00 Ler=
QIP = tSIE/AEC
TIME CPMA
60.00 23.17
60.00 23.80
60.00 58.95
60.00 27.25
60.00 17.92
60.00 18.22
60.00 25.92
60.00 28.60
60.00 67.43
60.00 20.35
60.00 18.28
60.00 15.90

SYSTEM NORMALIZED
C14 IPA DATA PROCESSED - 17-Jan-2000 15:10
C14 Eff (0-156 keV) = 87.21 %
H3 IPA DATA PROCESSED - 17-Jan-2000 15:12
H3 Eff (0-18.6 keV) = 64.68 %
BKG IPA DATA PROCESSED - 17-Jan-2000 16:12
Bkg (0-18.6 keV) = 21.88 cpm
Bkg (0-156 keV) = 28.23 cpm

C14 E*2/B {1-156 keV)
H3 E"2/B (1-18.6 keV)

=608.09
=208.80

0
0
0

DPM1
164.24
164.21
468.58
279.00
255.09
292.59
351.66
333.82
673.78

3146.75
279.68
273.38

Attachment #2
31-Dec-07 17:44
Bkg= 0.00 %2 Sigma=0.50
Bkg= 0.00 %2 Sigma=0.00
Bkg= 0.00 %2 Sigma=0.00

ES Terminator = Count

tSIE LUM  FLAG

139. 38
141, 12
128. 62
107. 51
86.1 26
80.1 18
886 3¢
976 12
108. 4
137. 12
824 12
771 24



Attachment #3
Protocol #: 2 Name:3H DPM U-G 31-Dec-07 11:52
Region A: LL-UL=  0.0-186 Lor= 0 Bkg= 0.00 %2 Sigma=0.00
Region B: LL-UL= 2.0-186 Lcr= 0 Bkg= 0.00 %2 Sigma=0.00
RegionC: LL-UL= 0.0-0.0 Ler= 0 Bkg= 0.00 %2 Sigma=0.00
Time = 5.00 QIP = {SIE/AEC ES Terminator = Count

Conventional DPM
Nuclide 1 = 181904

PID S# TIME CPMA DPM1 SIE LUM FLAG
1 1 10.00 12.60 163.3 21 B
1 2 5.00 42040 1566.30 239 3
1 3 5.00 185.00 7746.80 215, 6
1 4 5.00 163.00 616.84 2386. 8
1 5 5.00 244.20 939.68 232 3
1 6 5.00 172.00 698.02 221. 7
1 7 5.00 218.80 891.90 221, 4
1 8 5.00 31160 1224.14 228 3
1 9 5.00 225.00 95183 213. 15
1 10 5.00 40160 15713.70 229. 3
1 11 5.00 144.00 5§59.10 230. 6
1 12 5.00 256.20 1231.16 217. 3
5 13 5.00 189.40 796.80 214, 4
5 14 5.00 25820 106253 219. 4
5 15 5.00 196.20 787.26 224, 5
5 16 5.00 376.80 1594.56 213. 3
5 17 5.00 129.60 551.08 212 6
5 18 5.00 135.80 57422 213. 7
5 19 5.00 127.80 513.53 223. 23
5 20 5.00 367.00 1534.81 216. 3
5 21 5.00 360.40 1460160 222. 3
5 22 5.00 123.00 593.18 190, 7
5 23 5.00 120.80 486.31 223 9
5 24 5.00 217.20 8553.10 228. 38
10 25 5.00 126.80 505.20 225. 5
10 26 5.00 109.40 463.72 213. 10
10 27 5.00 104.00 45761 2086. 6
10 28 5.00 110.60 473.62 211 €
10 29 5.00 127 .60 542.71 212 9
10 30 5.00 98.60 384.38 230, 9
10 31 5.00 112.20 47471 213 9
10 32 5.00 387.80 13385.88 206. 10
10 33 5.00 102.20 43414 213, 7

(missing vials)
18 37 5.00 184.80 6548.10 231. 2
18 38 5.00 46980 2098.09 203. 2
19 39 5.00 618.40 2668.18 209. 2
19 40 5.00 72420 313018 209. 2
18 41 5.00 588.40 2616.19 204, 2
19 42 500 148060 6604.45 203. 8




Protocol #: 2

Region A: LL-UL=
Region B: LL-UL=
Region C: LL-UL=
Time = 5,00

Conventional DPM
Nuclide 1 = 181904

PID S#
14
14
14
14
14
14
14
14
14
14
14
14

RMNDNNMDROOMDMNPOONNMDMOMNNMMODRNNDNONNONNDNDDODION A A G s s o a a A a s

—
D WO ~NOMD WN

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

Name:3H DPM U-G

0.0-186 Lcr=
2.0-186 Ler=
0.0-00 Ler=
QIP = tSIE/AEC
TIME CPMA
10.00 18.90
5.00 54.70
5.00 43.10
5.00 48.90
5.00 53.50
5.00 47.50
5.00 48.90
5.00 58.50
5.00 59.10
5.00 58.50
5.00 54.10
500 54.10
5.00 50.50
5.00 53.90
5.00 47.50
5.00 68.70
5.00 68.50
5.00 54.30
5.00 48.30
5.00 56.90
5.00 56.10
5.00 49.50
5.00 53.30
5.00 56.90
5.00 57.50
5.00 55.70
5.00 59.30
5.00 60.50
5.00 48.90
5.00 68.90
5.00 64.90
5.00 58.30
5.00 51.50
5.00 31.50
5.00 37.50
5.00 42.50
5.00 38.30
5.00 43.90
5.00 38.50
5.00 43.70
5.00 46.30
5.00 37.90
5.00 40.10
5.00 42.90
5.00 398.30
5.00 34.50
5.00 41.70
5.00 30.30

0
Q
0

DPM1

207.33
172.47
193.63
20485
2180.09
188.33
22367
217.44
225.61
206.84
3224.10
193.71
194.17
4175.62
262.67
248.64
198.05
182.71
217.92
1207.93
188.78
199.90
215.83
244 .91
3220.03
242.60
250.89
202.23
1267.83
259.30
227.39
6211.97
125.18
146.79
160.96
155.38
170.13
153.98
163.83
5178.48
163.07
153.38
166.69
3154.57
126.51
154.10
3103.96

Bkg= 0.00
Bkg= 0.00
Bkg= 0.00
ES Terminator = Count

tSIE  LUM
202. 6
236. 12
224, 14
226. 14
234, 12
236. 11
232. 12
234, g
242. 10
232. 12
234. 14
217. 16
233. 13
247. 10
241. 12
242, 12
246. 10
244, 8
236. 13
233. 15
241, 10
234. 9
238. 12
235, 11
212, 18
227. 14
220. 10
217. 12
218. 12
230. M
224. 15
229. M
218, 13
226. 18
229. 15
236. 17
221. 16
231. M
224. 14
238. 15
232. 1
222, 20
231. 14
230. 18
228, 14
243. 21
241, 15
260. 15

Attachment #4

31-Dec-07 18:05
%2 Sigma=0.00
%2 Sigma=0.00
%2 Sigma=0.00

FLAG




