
Saint Luke’s Hospital 
of Kansas City 

s a i n t l u k e s h e a l t h s y s t e m . o r g  

June 2 1,2005 

Materials Licensing Section 
U.S. Nuclear Regulatory Commission, Region 111 
2443 Warrensville Road, Ste 2 10 
Lisle, IL 60532-4352 

Attn: Patricia Pelke 

Re: Decommissioning Reports for License No 

Saint Luke’s Hospital of Kansas City (SLH) is providing the additional information requested by 
your office in your letter dated March 7,2005. In this letter you refused to release the Dickson- 
Diveley and Medical Plaza I Buildings prior to review of our decommissioning reports. These 
reports are included for your review. If you have any questions regarding this information, or 
require additional information, please contact Greg Sackett at (81 6) 932-6296. 

Thank you for your consideration. 

Greg Sackett, CHP 
Radiation Safety Officer 

http://saintlukeshealthsystem.org


Decommissioning of Lipid and Diabetes Research Center 
Medical Plaza I 

Purpose 

The purpose of this report is to provide sufficient information as available to release the Medical 
Plaza I Building, 4320 Womall Road, Kansas City, Missouri from NRC License No. 24-00889- 
01 for unrestricted use. NUREG - 1757 “Consolidated NMSS Decommissioning Guidance” was 
used for assistance in developing this report. It was evaluated that this would be a Group -2 
decommissioning which would not require a complete Decommissioning Plan. 

Use of Material 

Medical Plaza-I Building room 140 located at 4320 Womall Road, Kansas City Missouri is the 
only room that radioactive material use was in this building. The research that was preformed 
there was under the direct supervision of Drs. John Miles, William Harris, and William Isley for 
human research. 
Metabolism”, “The Effect of Troglitazone on Lipid Metabolism in NIDDM’, “Antilipolytic 
Effects of Hypotriglyceridemic Agents”, and “Postprandial Lipid Metabolism”. His research 
used only Tritium (’H) and Carbon (I4C) in the following chemical forms 14C-Triolein, I4C- 
Glycerol, ’H-Palmitate, ’H-Glycerol, ’H-Triolein. 

Laboratory History 

Dr. Miles did human research studies per protocols “Fish oil and Chylomicron 

02-25-1 994 

05-04- 1994 

08-13-1996 

08-12-1999 

08-17-2000 

08-21-2001 

Letter sent to amend license to add ’H and I4C for human research studies. 

Operation in Medical Plaza-I was added to radioactive material license No. 24- 
00889-01 in amendment #53 by the addition of ’H and I4C nuclear material with a 
maximum possession limit of -each for human research studies. 

The Medical Plaza-I was specifically listed on the license with amendment #58 
under item 10B. 

Radiation Safety Committee under broad scope license reauthorized Dr. John 
Miles and Dr. William Harris for use of radioactive material in Medical Plaza I 
rooms 128 and 140. New possession limits o f m f o r  ’H and 30 mCi for I4C 
was established. (Attachment A) 

Dr William Isley was added as an authorized user of radioactive material in 
Medical Plaza I rooms 128, 132, 140, and 152. (Attachment A) 

Small amount of I4C was spilled on a floor tile and water bath. At the time as 
much removable contamination-was removed as could be and the remainder 
contamination was covered with plastic and labeled radioactive. 



02-28-2002 

10-12-2004 

10-12-2004 

10-14-2004 

10-14-2004 

12-01 -2004 

3-7-2005 

Dr. Isley replaces Dr. Miles as primary authorized user. 

Radioactive Materials operation ended in Lipid and Diabetes Research Center in 
the Medical Plaza-I. 

Radioactive Waste in Medical Plaza-I relocated across the street to Nuclear 
Medicine Radioactive Waste Storage area on Level-C in main hospital 4401 
Womall Road to be disposed of at a later date. 

Medical Plaza-I room 140 closed out and surveyed (Attachment C). Medical 
Plaza-I room 128 was not surveyed after discussions with lab staff no radioactive 
work was preformed in this room. Rooms 132 and 152 are not labs and never 
housed radioactive material. 

At time of final closeout survey 10-14-2004 both locations that were 
contaminated on 08-2 1-2001 was swiped and found removable contamination. 
Contamination on floor tile and plastic of water bath were mechanically abraded 
to remove all contamination off the surface. After abrasion it was found that all 
detectable contamination was removed. 

Request to remove Medical Plaza-I building from license for unrestricted use. 

Request to remove Medical Plaza-I building from license for unrestricted use was 
denied until NRC has received M e r  requested information. 

Facility Description 

Room 132, Medical Plaza I: Used for office space never housed radioactive material - no 
decommissioning or survey required. 

Room 152, Medical Plaza I: Used for office space never housed radioactive material - no 
decommissioning or survey required. 

Room 128, Medical Plaza I: Use for non-radioactive laboratory work never housed radioactive 
material - no decommissioning or survey required. 

Room 140, Medical Plaza I: Used for radioactive Lipid Research Activities. 

Disposition of Radioactive Material 

Decay in storage - Not used. 



Shipped off site 

6-2001 -ttransferrcd to Mayo Clinic Rocluster [22-005 19- 
031 

Off Site Disposal 

8-5-1998 v-mhipped offsite for disposal through Adco services Inc 
[Il-O1347-01] [Note: Waste also included from Dickson-Diveley Building] 

$-@hipped offsite for disposal through GTS Duratek [R- 
73008-E94]. [Note: Waste also included from Dickson-Diveley Building.] 

9-27-2001 

Sanitary Sewer Disposal - Records of sanitary sewer disposal occurred in room 140 Sink at 
location # 29 on Attachment-C. Records indicate the following were disposed of: (In the 
following chemical forms i4C-Triolein, i4C-Glycerol, ’H-Palmitate, ’H-Glycerol, and ’H-Triolein 
all of which are water soluble.) 

- 3H I4c 
1999 2428 pCi 1 2 4  pCi 
2000 1302 LCi 439 pCi 
2001 4330 pCi 100 pCi 
2002 .2 pCi .2 pCi 
2004 2.5 pi 2.5 pCi 

There are no sumps or tanks in the sewer lines before entering the cities domestic sewer lines, 

Transfer to Storage Area 

All remaining radioactive waste was transferred to radioactive waste storage area in main 
hospital 4401 Womall road, level-C under same radioactive materials license. The building this 
material was transferred to will still remain on the license. 

Decommissioning goal 

The primary decommissioning goal is to verify that the residual radioactivity levels at Medical 
Plaza-I Building are below limits specified in NUREG 1757 Vol.1, rev. 1, Appendix B, Table 
B.l “Acceptable License Termination Screening Values of common Radionuclides for Building- 
Surface Contamination”. [For radionuclides in a mixture the sum of fractions rule applies.] 

Hydrogen - 3 1.2E+08 dpm/100cm2 
Carbon - 14 3.7E+06 dpm/100cm2 

Secondary decommissioning goal is to reduce detected facilities residual radioactivity to levels 
approaching or equivalent to background, or as reasonably possible (action level of 200 
dpm/lOOcmZ). 



Facility Survey 

Both direct radiation measurements and removable contamination surveys (swipes) were 
preformed. 

Direct measurements were made with a Ludlum Model 2241-3 (serial number 207008) meter 
with a Ludlum 44-89 (serial number 201870) Geiger-Mueller detector pancake square cluster 
suitable for detecting I4e. A 1-Minute direct measurement was made at each location where an 
audible change Erom background was noticed. The meter was last calibrated on 8-3-2004 
calibration certificate for this instrument is provided in (Attachment B). The detection efficiency 
for C is typic,ally 5%, detector active surface area equal to 63 cm2, and background counts of 
200 CPM for this instrument would mean a minimum detectable activity (MDA) with 95% 
confidence level of 2174 DPW100 cm2. This sensitivity is adequate to meet Appendix B 
Screening Values for I4C but Model 44-89 is not adequately sufficient for detecting 'H. The 
equation used for calculating minimal detectable activity is: 

14 , 

MDA = 2.71 + 4.65 * SQT(Backmound Counts) = DPM/ 100 cm2 
(Efficiency)*(count time)* (detector surface areal100 cm2) 

Removable contamination surveys (swipes) were taken fiom 42 locations inside the room (see 
attachment C for location and diagram of swipe locations). Approximately 100 cm2 area was 
smeared for each swipe sample. The swipes were analyzed by 1410 Wallac (serial number 
4100268) liquid scintillation counter. Each swipe was counted for 1-minute each. The LSC 
automatically adjust for quench and calculates for DPM using internal spectrum fittin 
techniques. The MDA for this detector is estimated to be less than 76 D P W  100 cm for 'H 
and 37 DPM/ 100 cm2 for 14C. This estimate is based on background counts max of 50 CPM, 
efficiency of 47% for 'H and 95% for 14C. The Liquid scintillation counter is therefore 
sufficiently sensitive to meet Appendix B screening values. 

Survey results: 

After surveying all areas inside the lab by direct meter survey and contamination swipes the 
following contamination was found. Contamination was found by direct measurement on floor 
tile (location #) and water bath (location #3). Contamination was found by swipes on syringe 
(location#2), floor tile (location#) and water bath (location #3). All three locations were 
decontaminated and resurveyed. Second survey showed no residual contamination. Primary and 
Secondary decommissioning goal is therefore achieved. 

5 



Additional Consideration 

There are no records of Room 25 on the second floor being surveyed for close out. Room 25 
along with the rest of the building was renovated in 2003. Room 25 was an empty room used for 
radioactive waste storage before shipment and decay-in-storage. This room has had ca et added 
to the floor which is glued on. This makes direct measurements of the floor surface for C and 
'H ineffective. 

At time of decommissioning, done on 7-3-2000, it was noted that 35S had over 20 half-lives 
passed since last use and 32P had over 24 half-lives pass since last use. Therefore, one may 
conclude from this that all decay-in-storage material would have been decayed by time of 
renovation. The room was not an active lab but a waste holding area. There was no sewer 
disposal done in this room and all the radioactive waste was stored in 55-gallon drums except for 
decay-in-storage material was held in sealed biohazard containers before dis osal The last 
shipment occurred on 9-27-2001 containing 5000 pCi of 'H and 700 pCi of C. There are no 
records of any spill occurring in this room. 

If there was any contamination it would most likely exist on the floor and would not exceed the 
activity that of the waste stored there. 

If you assume that the maximum amount of surface contamination in room 25 would not exceed 
10% of the amount of the last waste shipment. Also assume that one person would not absorb 
more than 10% of any contamination. Using these assumptions the highest estimated absorption 
a member of the public could be exposed to is 50 pCi of 3H and 7 pCi of I4C. This possible 
exposure would only be possible during carpet installation or during eventual carpet removal. 
Either way the sum total exposure would not exceed 21 mrem. This exposure was extrapolated 
from the annual limit of intake by oral ingestion for 3H - 80,000 pCi and 14C - 2000 pCi eom 
appendix B to part 20 based on a 5 rem annual dose. Extrapolating for 25 mrem annual dose the 
oral ingestion limits become 3H - 400 pCi and 14C - 10 pCi. 

Due to the small amount of activity stored in this room, the small chance this room could have 
been contaminated, the very low doses involved, and the cost of demolition required to perform 
surveys, we feel that the room meets the decommissioning requirements even lacking survey. 

T4 

f 4 .  



Attachment A 
Authorized Licensed Material Use 

Attachment " A  is exempt from public disclosure in accordance with 
10 CFR 2.390, because its disclosure to unauthorized individuals could present a security 
vulnerability. Therefore, the material will not be made available electronically for public 
inspection in the NRC Public Document Room or from the NRC's document systems (ADAMS). 



Attachment B 
Calibration Certificate 



P O S T  OFFICE BOX 810 
501 OAK STREET 

PH 325-235-5494 
FAX NO. 325-235-4072 CERTlFlCA TE OF CALlBRATlON Scientific orX InduStrIoI 

U SWEETWATER. TEXAS 79556. U.S.A. 

CUSTOMER ST LUK& HOSPITAL ORDER NO._- 219696 

Mfg. Ludlum Measurements, Inc. Model 2241-3 - Serial N o . X o o b  _____ 
Mfg. Ludlum Measurements. Inc. Model 44-9 Serial NO. &?/Fz~> 
Col. Gate 3 4 ~ 0 4  Cal Due Gate 3-Aua-05 Cal. Interval I Year Meterface 44-9 

.heck mark Gapplies to applicable instr. andlor detector IAW mfg. spec. 1. 72 "F RH 47 96 Alt 702.8 mm HQ 

New Instrument Instrument Received 0 Within Toler. +-lo% 0 10.20% 0 Out of Toi. 0 Requiring Repolr 0 Other-See comments 

Mechanic01 ck. 0 Meter Zeroed 0 Background Subtract 0 Input Sens. Linearity d Reset ck. 0 Window Operation 

MColibrated In accordance with LMI SOP 14.9 rev 02/07/97. 
d ~ ~ ~ ~ ~ ~ , c k  d Alarm Setting ck. d Ban. ck. (Min. Volt) 2.2 VDC 

GCalibrated in accordance with LMI SOP 14.8 rev 12/05/89, 

mV - Threshold 
istrument Volt Set Comments V Input Sens. 35 mV Det. Oper. Comments V at 35 mV Dial Rotlo - 

COMMENTS: D e t .  1 lpR/hrJ oet.2 (cprnJ Det .  3 l R / h r )  D e t .  4 fcpm) 
Probe: 44-ZIRedJ 44-89 (Yellow) 44-9(BlueJ 44-3(Whitel 

Deadtime Correction: 91ISec 64pSec 74psec NA 
Zalibration Constant: 105e+8 100e-2 191e+6 100e-2 

Ratemeter Alarm: 50pR/hr 50. Okcpm 5.00mR/hr 50.0kcpm 
20. Okcpm Ratemeter A l e r t :  ZOpR/hK 20. Okcpm Z.OOmR/hr 

H i g h  voltage:*VtSba 7 ~ d v  900" 900" 1050" 

INSTRUMENT METER READINGS REFLECT DET. 3144-9) 

~~la~l~~~lr~~~XCBOIloiMCCOlnuhichmelrmlolpmaelaeesrwrce. F i r m  re#: PO6-12 
Gamma &IbWlm: OM deledm DoslUmEd WrPenn 

REFERENCE INSTRUMENT REC'D INSTRUMENT 
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING' 

Digital r 3If f i l / j l  r 
Dialtal 200mRIhr A 

r 79 V.#fh 
ZmRlhr /q./ A ,(A r 

r 8.03 #h le/A c 
6mRlhr 6./ ?m@- 
2mR/hr L. O2 M&l, 

+uncertolniy dmln + log C.F. w m  20$ Range@) Calibrated Elechonlcally 

REFERENCE INSTRUMENT iNSTRUMENT I REFERENCE INSTRUMENT INSTRUMENT 
CAL. POINT 

?atemeter 
7eadout 

-z!ukmL m m m m 
-3a.Wn- - 

RECEIVED METER READING' 

-B?EhIL 
R 

%-E 
/.99 k<fb 
794 e[*, 
/v c/* 

Cs-l37GommOS/N 01162 O G l I 2  DM565 0 5 1 0 5  ullU33 UT879 OE552 uE%l Q72(1 0 7 3 4  m1616 ONeutronAm241 EeS/NT-304 

0 AlphaSIN 0 BetaSIN d Other Am241 -0.87rrCI. 1 - 1 3  #IO71387 

p j  m m ~ / ~  n osciiioscopes/N d Multimeter SIN 7840lQ30 

Callbroted By: 

Revlewed By: Dote 4, 



DBSlQ"8l ond Monufocturer 
O f  

Scientific and lnaustrioi 
Instruments 

LUDLUM MEASUREMENTS, INC. 
POST OFFICE BOX 810 
501 OAK STREET 
SWEETWATER. TEXAS 79556. U.S.A. 

PH. 325-235-5494 
FAX NO. 325-235-4672 

~~ 

CONVERSION CHART 

Customer ST. LUKE'S HOSPITAL Date 3-Aug-04 Order #. 2 1 9696 

Model 2241-3 Serial No, ?2@of' Detector Model 44-09 Serial NO. ,& Z D / $ 7 U  

Source e(./37 y2. Y ,  c; 
Count time 

Reference Point 

"As Found" Readings (CPM): 

with Deadtime I w/a Deadtime 

150 mR/hr 

50 mR/hr 

15 mR/hr 

5 mR/hr 

1.5 mR/hr 

1 .O rnR/hr 

High Voltage vsa v 

input Sensitivity 35 mV 

After Adjustment Readings (CPM): 
with Deadtime I w/o Deadtime 

I 

Slgnoture: Date 3. q ~ f - d . /  

ORMCI7-IC 04/09/2003 
Serving The Nuclear lndusfiy Since 1962 



__ __ 

Modcl 44-89 Squ'irc Cluster 4 Pancake G-M Detector I'agc 1 o f 2  

PART NUMBER:47-2357 

INDICATED USE: Alpha beta gamma survey 
DETECTOR 4 ea. pancake type halogen quenched G-M 
WINDOW: 1.7 plus or minus 0.3 mg/cm2 mica 
WINDOW AREA: 
Active - 63 cm2 
Open - 50 cm' 
EFFICIENCY(4pi geometry): Typically 5%-C-14; 23%-Sr-90N-90; 19%-Tc-99; 33%-P-32; 

SENSITIVITY: Typically 12,000 cpm/mFdhr (Cs-13 7 gumma ) 
ENERGY RESPONSE: Energy dependent 
DEAD TIME: Typically 80 microseconds 
COMPATIBLE INSTRUMENTS: General purpose survey meters, ratemeters, and scalers 
OPERATING VOLTAGE: 900 volts 
CONNECTOR Series "C" (others available ) 
CONSTRUCTION: Black A B S  plastic with anodized aluminum back and stainless steel 
protective screen (79% open ) 
TEMPERATURE RANGE: -4' F(-20° C) to 122' F(5Oo C) 
May be certified for operation from -4OO F(-4Oo C) to 150° F(65" C) 
SIZE: 3.3" (8.4 cm)H X 5" (12.7 cm)W X 6.9" (17.5 cm)L 
WEIGHT: 1.9 Ibs (0.8kg) 

15%-P~-239 

Replacement Parts 
P a  Tu e 
Protective Screen 

Retwit to iu.dium.com 

4/29/2005 

http://iu.dium.com


Attachment C 
Survey Results and Facility Diagram 



Saint Luke's 
Health System 

r a i n l l u k e r h e a l t h r y r t e m  o r g  

I Name: W;I\;UIyI 15\% 

AUTHORIZATION INACTIVATIONlRETIREMENT CHECKLIST 

Authorization Number: 1 
Assigned to: 0 5  Notification Date: 1 Inactivation Date: )D J 18 /OY 

MARK THE FOLLOWING STEPS AS THEY ARE COMPLETED (X OR N/A) 

Inactivation Type 0 With Inventory 

COMMENTS: 

c] Without Inventory Retirement 

All steps necessary to inactive the radioactive material authorization identified above have been completed, and the authorization is 
officially inactivate. 

SigAature&diation Safety Officer 

1 User's Authorization Amended in Database 1 Date: 1 ~Nt ia~s :  



Saint Luke’s 
Health System 

r a i n l l u k e r h e a l f h r y r t e m . o r g  

FACILITY CERTIFICATIO FOR UNRESTRICTED USE 

Authorized User: Authorization Number: 

Survey Date: 1- Building: MP L Room@): \qb 
Inspection Type: Room Deletion Inactivation Termination %. 

Radioactive Material Authorized For This User: 

Radionuclide(s): -3 c- 1L.I 
Activity (mCi) : - 

Survey Meter Information: Wipe Results: 
Meter Type: 2.24 f 3 Serial# 20-lo08 InstrumenUModel l Y l 0  i v A L U  (-///lo026’3 

Probe TypelSerial # W- 89/~0\870 Bkg (cpm): IrSD-ieO InstromenUModeI 
Probe TypelSerial # Bkg (cpm): Results Attached Yes: J No: 

&&S. P\qrn.. u s  Lb4 Comments: &c-L p l * ~ m \  4- p ho;rd 
ex-rt ,-,J;+;-. cd-;*& CW+L t & b a  finn 

R~~ 132) 152 

;--+ 8 / 2 7 / * ( ,  

no-+ \AS cncd h d  r u w ~  hciwsc’ ~4 1 s  

hazards. A contamination check was 
performed with a portable instrument, and a wipe survey was performed to assess potential removable contamination in this 
facility. The areas surveyed with the portable meter were found to be less than or equal to background and removable 
contamination was found to be less than 200 dpm/100cm2. All radiological hazards and postings have been removed from 
this area, and the facility may be released for unrestricted use. 

S s t u r e ,  gadiation Safety Officer 

I User ‘s Authorization Amended in Database I Date: I Initials: I 

http://rainllukerhealfhryrtem.org
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1 PO5 TIME HY 3H  35s 32P 
I MIN CPH XERROR CPW XERROR CPA ERROR 

tt-i 1.00 100.8 
: it-z 1.00 87.8 
; 11-3 1.00 85.9 
I tt-4 1.00 84.1 
1 t t -5 1.00 84.9 
i $1-6 1.00 86.4 
' tt-7 1.00 85.2 
I tt-8 1.00 87.6 
! SI-? 1.00 90.8 
1 tt-10 1.00 86.2 
L tt-11 1.00 87.1 
? tt-12 1.00 83.9 
i 11-13 1.00 82.8 
I tt-I4 1.00 87.7 
i tt-15 1.00 88.3 
J tt-16 1.00 83.5 
' 11-17 1.00 82.1 
i tt-18 1.00 82.4 
i tt-1 1.00 84.6 
1 tt-2 1.00 81.3 
tt-3 1.00 62.6 

! tt-4 1.00 83.6 
i 81-5 1.00 105.4 
i I t - 6  1.00 88.9 
tt-7 1.00 91.0 
1:-8 1.00 89.5 
tt-9 1.00 97.6 
81-10 1.00 86.7 
tt-11 1.00 102.0 
tl-12 1.00 91.8 
tt-13 1.00 87.4 
tt-14 1.00 88.5 
81-15 1.00 91.6 
tt-16 1.00 92.8 
tt-17 1.00 110.9 
tt-I8 1.00 94.8 
It-1 1.00 88.6 
t l - 2  1.00 110.8 
t t - 3  1.00 97.6 
11-4 1.00 95.5 

15.00 51.64 
11.00 60.30 

1155.00 5.88 
59.00 26.04 

18.00 47.14 
9.00 66.67 

15.00 51.64 
14.00 53.15 
10.00 63.25 
14.00 53.15 
16.00 50.00 
13.00 55.k7 
16.00 50.00 
16.00 50.00 
14.00 53.45 
16.00 50.00 
9.00 66.67 
13.00 55.47 
12.00 57.74 
14.00 53.45 
12.00 57.74 
8.00 70.71 
11.00 60.30 
12.00 57.74 
12.00 57.74 
19.00 45.88 
25.00 40.00 
14.00 53.45 
16.00 50.00 
17.00 48.51 
13.00 55.47 
16.00 50.00 
9.00 66.67 
14.00 53.45 
10.00 63.25 
9.00 b6.67 
17.00 48.51 
15.00 51.64 

ii.00 60.30 

5.00 89.44 

10.00 63.25 
19.00 45.88 

1884.00 4.61 
86.00 21.57 
10.00 63.25 
12.00 57.74 
6.00 81.65 
8.00 70.71 
12.00 57.71 
13.00 55.47 
10.00 63.25 
11.00 60.30 
11.00 60.30 
10.00 63.25 
15.00 51.64 
4.00 100.00 
10.00 63.25 
6.00 81.65 
7.00 75.59 
9.00 66.67 
18.00 47.14 
12.00 57.74 
13.00 55.47 
11.00 60.50 
9.00 66.67 
10.00 63.25 
11.00 60.30 
13.00 55.47 
11.00 60.30 
17.00 48.51 
14.00 53.45 
4.00 100.00 
8.00 70.71 
9.00 b6.67 
12.00 57.74 
6.00 81-65 
12.00 57.74 
9.00 66.67 
9.00 66.67 
10.00 61.25 

8.00 70.71 
3.00 115.47 
7.00 75.59 
5.00 89.44 
4.00 100.00 
3.00 115.47 
9.00 66.67 
4.00 100.00 
5.00 89.44 
6.00 81.65 
9.00 66.67 
0.00 0.00 
4.00 100.00 
5.00 89.44 
9.00 6b.67 
5.00 89.44 
4.00 100.00 
3.00 115.47 
8.00 70.71 
4.00 100.00 
3.00 115.47 
4.00 100.00 
3.00 115.47 
3.00 115.47 
7.00 15.59 
7.00 75.59 
4.00 100.00 
7.00 75.59 
6.00 81.65 
6.00 81.65 
3.00 115.47 
3.00 115.47 
2.00 141.42 
1.00 200.00 
4.00 100.00 
7.00 15.59 
6.00 81.65 
11.00 60.30 
4.00 100.06 
9.00 66.67 

3H 3H LOHEX ELAPSED 
DPM EFF-I X TIME 

32.86 45.65 0.85 1.75 
22.44 49.01 0.61 3.65 

2333.36 49.50 0.00 5.58 
118.15 49.94 0.07 7.39 
22.12 49.73 0.30 9.31 
36.48 49.35 0.26 11.13 
18.12 49.66 0.37 12.96 
10.19 49.05 0.48 14.88 
31.09 48.24 0.29 16.81 
28.33 49.42 0.28 18.73 
20.33 49.18 0.27 20.66 
28.00 50.00 0.33 22.58 
31.83 50.27 0.28 24.62 
26.51 49.03 0.30 26.44 
32.73 48.88 0.20 28.28 
31.95 50.09 0.36 30.09 
27.76 50.43 0.27 32.03 
31.77 50.36 0.34 33.86 
18.06 49.82 0.33 35.81 
25.67 50.64 0.30 37.73 
23.84 50.33 0.24 39.68 
27.97 50.06 0.22 41.59 
26.79 44.46 0.31 43.94 
16.41 48.74 0.36 45.86 
22.83 48.18 0.31 47.92 
24.71 48.57 0.26 49.83 
25.81 46.50 0.31 51.78 
38.51 49.29 0.26 53.61 
55.13 45.35 0.15 55.55 
29.17 47.99 0.19 57.36 
32.58 49.11 0.18 59.30 
34.81 48.83 0.29 61.13 
27.06 48.04 0.34 62.96 

20.92 43.03 0.35 66.73 
29.65 47.22 0.35 68.56 
20.49 48.81 0.30 70.39 
20.90 4S.06 0.92 72.X 
36.56 46.49 0.24 74.08 
31.90 47.03 0.23 75.89 

33.52 47.74 0.57 64.80 





M I N  

24 . <I!, 28 . 87 
24.5ij 28.57 

30.15 . r:rO 2 . 50 
151: .. 50 l 1 . 4 1 

2 5 .  O(3 28 . 28 
18 . rj1:t 33 . 33 
19. 5 i i  32. c1.z 
22 . 110 30 . 1 5  
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Decommissioning of the Immunological Research Laboratory 
Dickson-Diveley Building 

Purpose 

The purpose of this report is to provide sufficient information as available to release the 
Dickson-Diveley Building, 43 12 J.C. Nichols Parkway, Kansas City, Missouri from NRC 
License No. 24-00889-01 for unrestricted use. 

Laboratory History 

04-23-1993 

06-04-1993 

06-1 1-1993 

08-13-1996 

8-23-1 999 

05-0 1-2000 

07-03-2000 

09-27-2001 

5-3 1-2003 

1 1-1 1-2003 

04-1 9-2004 

12-0 1-2004 

03-07-2005 

Sent letter to amend license to add "P and 35S for Laboratory use. 

Further information sent to include laboratory location in Dickson-Dively 
Building. 

Operation in Dickson-Diveley Building was added to radioactive material license 
No. 24-00889-01 in amendment #51 by the addition of "P and "S with a 
maximum passion limit of 10 millicuries each for in-vitro laboratory studies. 

The Dickson-Diveley Laboratory was specifically listed on the license with 
amendment #58 under item 10B. 

The Radiation Safety Committee under broad scope license approved a limited 
expansion of the research to include 3H with a possession limit of-of3H 
in Lmethionine. 

Operation ended in Immunological Research Laboratory in the Dickson-Diveley 
Building. 

Decommission of Immunological Research laboratory Dickson-Diveley Building 
to include rooms 4,5,6,7,8,9,10. Decommission preformed by the Radiation 
Safety Officer Scott A. Sorensen, CHP (Attachment Al). 

Final shipment of radioactive waste stored in room 25 to GTS Duratek. 

Mr. Sorensen resigns as RSO. 

Renovation of entire building. 

New RSO hired. 

Request to remove Dickson-Diveley building from license for unrestricted use. 

Request to remove Dickson-Diveley building from license for unrestricted use 
was denied until NRC has received further requested information. 



Additional laboratory history to include each room surveyed and description of work preformed 
and isotopes used is given in attached “Decommissioning of the Immunological Research 
Laboratory Dickson-Diveley Building”. The attached decommissioning also contains analysis 
and results of facility survey. 

Disposition of Radioactive Material 

Off Site Disposal 

08-OS-1998 -shipped offsite for disposal through Adco Services 
Inc. [Il-01347-011 [Note: Waste also included from Medical Plaza I building] 

09-27-2001 -shipped offsite for disposal through GTS Duratek [R- 
73008-E94]. [Note: Waste also included from Medical Plaza I building.] 

Decay-in-Storage 

All liquid forms of ”S and ’*P were dried in the form of acril amide gels and then held for decay 
and disposed. At time of decommissioning survey no ” S  or P remained in decay-in-storage. z 

Sanitary Sewer Disposal 

6-22-2000 ’H: 500 pCi chemical form Methionine (water soluble amino-acid) release into 
sanitary sewer. 

There are no sumps or tanks in the sewer lines before entering the cities domestic sewer lines. 

Shipped off site 

No record of material shipped o f f  site other then for disposal listed above. 



Attachment AI 

Decommission of the Immunological Research Laboratory 
Dickson-Diveley Building 

preformed by Scott A. Sorensen 



Decommissioning of the Immunological Research Laboratory 
Dicltson-Diveley Building 

Laboratory History 
Operations at the Immunological Research Laboratory (IRL). located on the first floor of the 
Dickson-Diveley Building (D-D), was most recently reviewed and re-approved for radioactive 
material (RAM) use in the February 24, 1997 Amendment 59 of NRC Materials License 24- 
00889-01. The Radiation Safety Committee (RSC) approved a limited expansion of IRLRAM 
use 011 August 23, 1999, as allowed under its Type A License of Broad Scope (Materials License 
24-00889-01, Amendment 63). Applicable licensed material requirements are provided in 
Attachment A. IRL isotope operations ceased in May 2000 at the D-D location with the 
termination of research funding. 
Interviews with laboratory researchers indicate that IRL RAM usage was associated with the 
following activities/locations: 

1. Tritiated sample storage. Operations completed during the 1989 time frame. Storage 
location: Room 10. 

2. Tritiated estrogen research. Operations completed during the 1994-95 time frame. 
Use locations: Rooms 4, 5,  and 8. 

3. DNA research, involving 32P and 35S labeled ATP and 3sS labeled CTP. "S 
operations completed 4/95. 32P operations completed 6/99. Use locations: Rooms 5, 
6, 7, 8. and 9. 

4. Experimental verification study, involving tritiated methiamine and isolucine. 
Operations completed 5/00. Use location: Room 4. 

Laboratory Description 

The IRL is located on the first floor ofthe D-D facility (Attachment B). Authorized RAM use 
areas include Rooms 5 and 7 (NRC License) and Room 4 (SLH RSC). Interviews with 
laboratory researchers indicate that RAM was also handled at other IRL. locations. No RAM was 
used at Rooms I ,  2 and 3 (Ofices and Conference Room), the Equipment Room, and the 
Lobby/StairlElevator areas. RAM usage did not occur in the central hallway although RAM was 
transported across this area. 

Room 4 was used for laboratory analysis of cell cultures. The process primarily involved 
handling reagents, lab samples, and collection of samples containing low-levels of 'H (Le., 
normal chemical operations). RAM use was concentrated at the laminar flow hood located at the 
NW corner of the room. Other items used during RAM activities include the incubator and 
centrifuge. RAM activities were completed in 5 /00 ,  Laboratory wastes are currently held at the 
D-D Room 25 RAM storage area (not being decommissioned). Legacy RAM activities may 
have occurred in Room 4 at the SW laminar flow hood in support of tritiated estrogen research. 

Room 5 was primarily used for laboratory analysis of DNA. The process primarily involved 
handling reagents, lab samples, and preparing and analyzing electrophoretic gels containing "P 
and ''S (Le., normal chemical operations). RAM use was concentrated at the fume hood located 
in the NW corner. RAM was stored in the room's freezer and RAM wastes were temporary 

Page 1 of 6 



stored at a shielded location adjacent to the fume hood. A PHD cell harvester is also located i n  
Room 5 and is labeled internally contaminated with tritium. The East Sink was also used for 
limited sewer disposal of tritiated stock materials. RAM activities were completed in 6/99. 
Laboratory wastes were held for decay in D-D Room 25 located on the second floor. 

Room 6 RAM activities were limited to simple handling of electrophoretic gels containing '*P 
and %, primarily on the SW corner bench area. The room contains a centrifuge that may have 
been used to support these operations. RAM was transported to other rooms for final processing. 

Room 7 was a used for laboratory analysis of DNA. The process primarily involved handling 
reagents, lab samples, and preparing and analyzing electrophoretic gels containing 32P and 35S 
(i,e,, normal chemical operations). RAM was primarily handled on the West and North bench 
areas. The North bench contains a microcentrifuge, water bath, and heat block that were used for 
ATP processing. Laboratory wastes were held for decay in D-D Room 25 located on the second 
floor. 

Room 8 was used for laboratory analysis of DNA. The process primarily involved handlin 
reagents, lab samples, and preparing and analyzing electrophoretic gels containing 32P and S 
(i.e., normal chemical operations). RAM was primarily handled on the NW bench area where an 
electrophoresis unit is located. A fume hood that may have been used in support of tritiated 
estrogen research is located in the SW corner. Laboratory wastes were held for decay in D-D 
Room 25 located on the second floor. 

Room 9 was used to process electrophoretic plates into images. Low-levels of 32P and 3JS were 
brought into this area within cassettes, primarily handled around the photographic equipment 
located in the northern section of the room. Laboratory wastes were held for decay in D-D Room 
25 located on the second floor. 

Room 10 contains the cold storage freezers for the I l U .  RAM material containing tritium may 
have been temporarily stored in the -20' Freezer during the 1989 time frame. However, no RAM 
handling activities were done in Room 10. 

Radioactive Materials of Concern 
A review of RAM use authorizations and interviews with laboratory researchers indicate that the 
radioactive materials of concern are: 

a 

'H (Tritium); 12.3 year half-life; 18.6 keV max p, no y 
"P; 14.3 day half-life; 1.710 MeV max p, no y 
35S; 88 day half-life; 167 keV max p, no y 

35S activities were completed by 4/95. Over 20 half-lives have passed since this time. 32P 
activities were completed in 6/99. Over24 half-lives have passed since this time. "S and 32P 
should not be detected; however trace contaminants in the stock solutions (other radionuclides) 
may still exist. Tritium has sufficient half-life to remain in detectable quantities at the IRL. 
Therefore, tritium is considered the principal RAM of concern for the IRL decommissioning. 

"P was handled in the form of ATP, S in the forms of ATP and CTP, and tritium in the forms 
of methiamine, isolucine, and estrogen. All RAM activities are classified as simple chemical 
operations. No gaseous compounds were handled by the IRL. IRL rooms are classified as Type 

35 . 
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C “low-level’’ isotope laboratories. Note that although maximuni inventory quantities. if present, 
could place them in the Type B “medium-level,” the lower classification was made since: 

quanttttes routinely handled outside of storage generally fall within the Type C range; 
and 
Rooms 4. 5, and 7 are considered good chemical laboratories with adequate ventilation 
and non-porous work surfaces (See footnote 3, Table K.2. NUREG 1556, Volume 1 1). 

Deconirnissioning Plan 

The primary decoinniissioning goal is to verify that IRL residual radioactivity levels are below 
limits specified in NUREG 1556 - Volume 11,  Table S.5 Accepfnhle Stir:face Corifnntirrnliori 
Leivls. For this decoriirnissioning, these levels define the Derived Concentration Guideline Level 
(DCGL) as described in NUREG-I 575. Miilfi-Agerrcy Rndrdiori Strriwy nritlSife hesfignfiori 
Mnrtrml (MARSSIM) and have the Following values for ‘H, 32P, and ”S: 

Average: 5,000 DPW100 cm2 
Maximum: 15,000 DPWIOO cm2 
Removable: 1,000 DPW100 cm2 

The secondary decommissioning goal is to reduce detected IRL residual radioactivity to levels 
approachinglec2uivalent to background, as reasonably possible. 

D-D Rooms 4, 5,  6, 7, 8 and 9 are classified as a Class 3 Impacted Area. MARSSIM defines 
Class 3 Impacted Areas as those expected to contain residual radioactivity at a very small 
fraction of the DCGL. The Class 3 Area designation is justified due to the low RAM quantities 
used plus the principal use of short half-life isotopes. Office areas (Rooms 1, 2, and 3), Lobby 
areas, the Equipment Room and the central hallway are classified as non-impacted areas. 

The MARSSIM Appendix B, Sirnpl!fied Procediwe, decommissioning technique was adopted for 
the I I U  decommissioning. The S i r t t ~ l r ~ e ~ P r o c e ~ ~ r r e  requires that at least 30 measurements 
should be taken. For Class 3 Areas, MARSSIM hrther recommends that surveys be made in 
areas of highest contamination potential, based on professional judgement. 
3 Survey Units are defined for the D-D Decommissioning: 

1. Impacted Areas (Rooms 4, 5, 6,7, 8.9, 10) 

2. Non-Impacted Areas (Rooms 1,2, 3, Hallways, Lobby, Rest Rooms) 

3. Miscellaneous Laboratory Equipment (Portable) 

Facility Survey 

Both direct radiation measurements and removable contamination surveys (swipes) will be 
performed. Direct measurements will be made with a Geiger-Mueller detector (G-M) having a 
beta window suitable for detecting 32P and %. The G-M probe was moved slowly over the 
surveyed area. A I-minute direct measurement will be made at each location where an audible 
change from background patterns is noticed. In addition, a swipe sample will be collected at 
these locations. Approximately 100 cmz areas will be smeared for each swipe sample. General 
survey requirements for the IRL are as follows: 
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1. Swipes will be taken at least 10 locations within Rooms 4, 5, 7 and 8. Emphasis will be 
placed on sampling the tritium handling areas i n  Rooms 4 and 8.  Location will be selected 
based on professional judgement. Direct radiation surveys will be made at each swipe 
location. 

2. Swipes will be taken at 5 locations within Rooms 6, 9, and I O .  Location will be selected 
based on professional judgement. Direct radiation surveys will be made at each swipe 
locat ion. 

3. 15 Swipes will be taken from non-impacted locations (e.g., ofice areas, lobby region) 
Location will be selected based on professional judgement. Direct radiation surveys will be 
made at each swipe location. 

Specific survey requirements for the IRL are as follows: 

1. Laboratorv benches: Swipes will be primarily taken from bench area workstations. Direct 
radiation surveys will be made of the entire area. 

2. Laboratorv Fume Hoods: At least 2 swipes will be taken at each fume hood. Direct radiation 
surveys will be made ofthe entire area. 

3.  Eauiument locations: At least 1 swipe will be taken at each location. Direct radiation surveys 
will be made of the entire area. 

4. Imoacted Eauioment: A sample will be collected from all impacted equipment that may have 
been internally contaminated (e.g., centrifuges, water baths). 

5 .  Storage areas: At least 1 swipe will be taken at each location. Direct radiation surveys will 
be made of the entire area. 

6. Waste disposal areas: At least 1 swipe will be collected from laboratory waste handling 
areas. In addition, at least 1 swipes will be collected from each laboratory sink. Direct 
radiation surveys will be made of the entire area. 

Equipment Survey 

A sample will be collected from all impacted equipment that may have been internally 
contaminated (e.g., centrifuges, hot water baths). Samples will be collected either by direct 
swipe or by flushing distilled water through internal components. Direct radiation surveys will be 
made on all impacted equipment. 

Instrumentation and Sample Analysis 

Radiation surveys was performed using a Ludlum Model 44-9 (Pancake) probe and a Ludlum 
Model 3 rate meter. The calibration certificate for this instrument is provided in Attachment C. 
The detection efficiency for 32P and. S IS 32% and 6% for this instrument. respectively. Using a 
detector background of 40 CPM, the minimal detectable concentration (Equation 6-4, 
MARSSIM) for ”P and. S IS approximately 675 DPW100 cmz and 3600 DPW100 cm’, 
respectively. This sensitivity is adequate to meets the “Average” DCGL for total 32P and ”S 
contamination. The Model 44-9 probe is not sufficiently sensitive to meet the “Average” DCGL 
for ’H. 
Swipe samples will be analyzed using a Wallac Model 1410 liquid scintillation counter (LSC). 
Samples will be counted for 10 minutes. The LSC automatically adjust for quench and 

I5 . 

75 . 

Page 4 of 6 



calculates DPM using internal spectrum fitting techniques. The MDC for this ddcctor is 
estimated to be less than 30 DPM for ‘H (Table 7.2, MAKSSIM). The LSC sensitivity 1s 
sufficient to meet the “Removable“ DCGL for ‘13, ‘2P and ”S. 

Radiation and Contamination Snrvey Results 

Decommissioning survey results are contained in Attachment D. LSC analytical printouts are 
provided in Attachment E. 
All of the direct radiation survey measurements were consistent with background levels. The 
following Table summarizes the swipe analytical data: 

Number Direct ‘H (DPW100 cm2) 32P (DPMIIOO cin’) 
of Survey Survey 

Unit Samples (mRendh) Mean 1 SD Mean SD 

35S (DPW100 cni2) 

Mean SD 

Impacted 1 46 ND 1 21.0 1 19.6 1 1.4 1 3.6 1 1.2 1.7 

ND 3.5 4.4 1.0 2.2 NOW 15 
impacted 

MARSSIM recommends that the “Sign test” be used when contamination is present at levels a 
fraction of the DCGL. Using the MARSSIM Section 8.3.2 methodology, the following Table 
summarizes the S+ statistical test results: 

0.6 1.4 

Equipment 23 ND 457.9 2051.2 1 . 1  2.5 2.0 2.6 

The critical values are from MARSSIM Table 1.3 for ~ ~ 0 . 0 5 .  The null hypothesis is rejected for 
all survey units since the S+ values are greater than Sign test “critical value.” Per MARSSIM. 
this result indicates that the D-D facility survey units meet the release criterion (Le., DCGL) for 
‘H, ”P and ’%. 
Contamination levels above the RSC action level (100 DPW100 cm’) were measured on two 
items of equipment. External surfaces of the Cell Harvester were cleaned while internal 
components were flushed with de-ionized water. Internal areas of the Room 4 Centrihge were 
also decontaminated. Follow-up surveys indicate that external contamination levels were 
successfully reduced below the RSC action level for both the Cell Harvester and Centrifuge. 
Internal contamination within the Cell Harvester was significantly reduced, although residual 
contamination remained (Le., 250 DPM per 2-ml DI water flush), 

Survey Unit S+ Value 
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Critical Value 

Impacted 

Non-Impacted 

Equipment 

I 
46 32 Rejected 

15 12 Rejected 

22 18 Rejected 



Reliort Conclasion 

All of the direct radiation survey iiieasiireiiient were less than the “Average” DCGL and were 
consistent with background levels. All swipe samples were less than the “Reniovable” DCGL. 
Therefore, the primary decommissioning goal was achieved. 

Two items of portable equipment were identified with elevated ‘H internal contamination (but 
below DCGL). Decontamination of these items to low levels was verified by subsequent 
samples. Therefore, the secondary decommissioning goal was achieved. 

On June 30, 2000, the independent qualified reviewer recommended that D-D IRL facility be 
released from all radiological controls and placed into general service. 

Independent Reviewer Qualifications 
Scott A. Sorensen conducted the D-D decommissioning survey. Mr. Sorensen is a Certified 
Health Physicist (Comprehensive Practice) by the American Board of Health Physics and the 
Radiation Safety Oficer on NRC Material License No. 24-00889-01. Mr. Sorensen is not 
associated with IRL activities and is considered an independent reviewer. 

Concurrence: 

7-3-63 
, 
Saint L;k& kSC Date 
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Attachment A 

Immunological Research Laboratory 
Authorized Licensed Material Use 



Sur t  Luke's Hospital El of Kansas Citv " 
June 13, 1996 

TO: U.S. Nuclear Regulatory Commission 
Region 111 Office 
801 Warrensville Road ' 

Lisle, IL 60532-4351 

Update to License Renewal for NRC Materials License No. 24-00889-01, 
Docket No. 030-02286 

SUBJ: 

FROM: St. Luke's Hospital of Kansas City 
Department of Radiation Therapy 
Wornall Road at Forty-Fourth 
Kansas City, MO 64 1 1 1 

1 .  Reference our license renewal application dated Nov 14, 1994. 

2, Please replace Attachment 9.6.2, In-Vitro Use off'-32 & 935, with the updated version given 
in the attached pages. The only change is keeping the decay-in-storage radioactive waste 
generated by Dr. Abdou's Laboratory in Room 25 of the Dickson-Diveley Building, instead of 
Nuclear Medicine's waste storage area (Room B472A). 

Radiation Safety Officer 

Alsxhmm 
Updated Attachment 9.6.2 to License Renewal Application (5 pages) 

Wornall Road at  Forty Founh ~Kansas Clly. h10 64 11 1 = (816) 932-2000 

* 



ATTACHMENT 9.6.2 

PJ-VITRO USE OF P-32 & S-35 

Phosphorous-32 - 7- 

s ul fur-3 5 

1. Authorized User: Nabih I. Abdou, M.D., Ph.D. 

2. Location of Use: Dickson-Dively Building, Rooms 5, 7, and 25. 

3. Isotopes 

I 
~~ 

yATP IO mCi 
adATP 10 mCi 

y v T - L I M I T / l  ISOTOPE 

4. Description of Use. 

a. The byproduct material will be ordered by, and used under the direction of Nabih I. 
Abdou, M.D., Ph.D. Dr. Adbou has had extensive training and experience in the use of 
laboratory radioisotopes. He is currently 'an authorized user under St. Luke's NRC License for 
the use described herein (as of Amendment No. 5 1, dated Jun 1 1, 1993). 

b. Both isotopes are labeled reagents and will be ordered in kit form from a commercial 
supplier. The reagents are to be used for laboratory analysis of DNA. The radioisotopes are not 
for administration to humans or animals. The anticipated use is two kits per month of P-32 at 
250 microcuries per kit, and one kit per month of S-35 at 250 microcuries per kit. 

c. Packages of P-32 and S-35 will be opened and prepared in Room 5, which contains a 
fume hood. Analysis will take place in Room 7. Short term storage of radioactive waste will be 
in Room 5. A11 areas will be locked after normal working hours. 

d. Both solid and liquid waste will be generated; they will be stored separately. 

(1) The liquid waste consists of reagents used in the preparation of the samples; 
approximately 600 ml of liquid waste will be generated per week. The liquid waste will be 
collected in a two-gallon container. 

(2) The solid waste is generated from a electrophoretic gel process using 
acrylamide gels. After analysis the gels are allowed to dry, and will subsequently be disposed of 
as solid waste. Other solid waste consists of disposable micropipettes and ancillary laboratory 
wares. The solid waste will be collected in a plastic biohazard waste container. 

Revision: June 13. 1996 
Page I 



e. Sealed biohazard containers will be used as radioactive waste containers. Waste 
containers with waste will be stored in Room 25 to be handled per standard decay-in-storage 
procedures (including S-35 which has a half-life of 89 days), using appropriate survey 
instrumentation. 

- Revision: June 13, 1996 
Page 2 
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Attachment B 

Facility Diagram 





c
 

3 
h
 

E
 

3
 

W
 

E
 U 



32p 35s 

3l 
Room5 7 q-1 

ock 
C inet ? 





a a 
I 

E
t

 



J
 ’+ 5
 @
 

cro 
I 
I
 





I -8OFreezer 

n 



Attachment C 

Calibration Certificate 



LUDLUM MEASUREMENTS, INC. 
POST OFIICE BOX sin iw 91.5~235~5194 

, , , . , , , , , ' I .  I , 1 1 : 1 ,  III<IIIII1U'1"K?I 

r> I 
5~ I~:P~IIIIL o n t i  lndurtiiol 

lilitlUmenti 
FAX NO. 9 1 5 ~ 2 3 5 ~ 4 6 7 2  CERTIFICAiE OF CALIBRATION 501 OAK STREET 

SWEETWATER. TEXAS 79556. U.S.A. 

CAL. POINT RECEIVED METER READING' 

~. .~ . ~~ . ~~~ 

-~ ~~ .. ~. - . 
~~ ...... ~ . . .  . 

~ - __ 

~~ . ~ ORDER NO. 236530 CUSTOMER S i .  LUKE'S HOSPITAL ~ ~~ 

Mlg. Ludlurn Mearu_remen?r. In_. Model ~~~~~ 3 ~ -  ~ Serial NO. l525-3.6 
Mtg. ~~ ~~. Ludlum ~ Mearuremen!s,~lnc. ~_ Model .~ . ~ ~ - ~ 4 4 : ?  ~ ~~~ . ~~ Serial NO. P R / 6 3 ~ i 3  
Cal.Dote ~~~~ ~~~ I6:AUg-99-~ ~~~. ~ ~ Cal Due Date 16-Aug-00~ ~ ~. ~~~ Col. Interval 1  year-^ Metertace 202~608 

Check mork idappl ies to applicable instr. and/or detector IAW rnfg. spec. 1. ~ .. 80 ~ "F RH -58 % Al t  ~ 107.8 rnm H g  

,J New Instrument Instrument Received ~ ,Within Toter. +-IO% 10.20% ~ :Out of 101. Requiring Repair ~ Other-See comments 

j; Mechanical ck. ,7 Meter Zeroed Background Subtract Input Sens. Linearity 
,J F/S Resp. ck 'J Resetck. ~I Window Operation ,J Geotropism 
V.: Audio ck. Alarm Setting ck. 8d Batt. ck. (Min. Volt) 2 . 2 ~ ~  VDC 

j Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. ZCal ibrated in accordance with LMI SOP 14.9 rev 12/19/89. 
rn' - Threshold 

_ Instrument Volt Set ~ ~ 900 V Input Sen% ~ 3 y ~ ~ mV Del. Oper. , ~ . ~ 9 0 0 _ _ . _ ~ ~  V at -3 4~ mV Dial Ratio ~~ ~. ~~~ 

12 HV Readout (2 points) Ref./lnsl. ~~~~~ _ -  . ~ ~ / . ~~ V Ref./lnsl. . .. ~ ~ ~~ I .  ~~~ V 

COMMENTS: 
cs-137 ii 1 p C i  check  s o u r c e  SN //77 r e a d s  2 O.L,,ne~,e, (,&,&A w i t h  t h e  screen of t h e  4 4 - 9  
f a c i n g  t h e  sou rce  a t  s u r f a c e  l e v e l  w i t h  t h e  s o u r c e  d o o r  open 

CAL. POINT RECEIVED METER READING' 

Log 
scale 

~~ .~ 
~ . .  .~ .~~ 

~ . ~~ ~ . . .  

~anvru Cdibrdm: GM delecm pmitsned perpeMrula d mree except la H 449 in which me lml o( pmbe lmr sourn. 

REFERENCF INSTRUMENT REC'D INSTRUMENT 

Range(r) Calibrated Eleclronlcally *Uncertainly within f IO% C.F. within 2 XPI . ~ ~ _ -  

REFERENCE INSTRUMENT INSTRUMENT I REFERENCE INSTRUMENT INSTRUMENT 

Otgitol 
Readout 

Reference Instruments andfor Source% 
C1.137GommaS/N 141162 1 JG112' h 5 6 5  1 / S I 0 5  I ' I l w B  ~ ' ;7879 ' d E 5 5 2  ' :E551 ! i Neutron Am-241 Be SIN 7-304 

j AlphaSfN.. ~~~~ ~~ ~ ~~~ ~ . j BetaS/N ~ Other ~ ~ . ~ 

:d m 500 S/N ~~ . ~ 50800 ' , OscillarcapeS/N :,/ Multimeter SIN 61341 I35 

Calibrated By: &ZIC&C -~-~ ~. .~ Date /& . &~++9 .~ 

ReviewedBy: +&S&..% . & ~  ~ ~ ~ 
. .  Date \b (~JALJ?~~ .~ 

IORM C22A 07/30/P9 lhn ced;ficots hall not be repcduced except in lull. without the Wllen op~ovolo t  Ludlurn Mealvrern . 1°C. 



Attachment D 

Survey Results 



D-D Impacted Areas 
Contamination Smear Result Summary 

DCGL 

cm21: 
(DPMHOO 1000 

Critical 32 
Value: 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
10 

H-3 C-14 5-35 
H 3  P-32 5-35 

s+ s+ Room # Swipe # (DPM1100 (DPMHOO (DPMHOO H-3 Di P 3 2  Di 5-35 Di s+ 
cm2) cm21 cm2) 

1 0 7  d d  3.7 999.3 995.6 996.3 1 1 1 
2 
3 
4 
5 
6 
7 
8 
9 
12 
13 
1 
3 
4 
5 
6 
8 
10 
11 
12 
15 
1 
3 
4 
1 
2 
3 
7 
8 
9 
10 
11 
1 
2 
3 
5 
6 
7 
8 
10 
11 12 

4 
5 
6 
5 

39.8 
4.4 
56.7 

0 
50.1 
4.9 
9.2 
28.1 
0 

67.7 
8.6 
18.5 
26.2 
75.8 

1 
5.2 
4.7 
D 

17.2 
61.4 
42.1 

0 
43.1 
19.4 
2.7 
23.8 
39.6 
4.3 
0 

10.1 
346 
39.9 
18.6 
22.2 
15.3 
16 
22 
8.2 
5.8 
0 

18.9 
26.4 
26 

24.4 
24.5 

.. . 
0.2 
1.2 
0 
0 
0 
0 

1.2 
0 
0 
0 
8 
0 
0 
0 
0 
0 
0 

21.7 
0 
0 
0 
0 
0 

0.9 
0 

2.4 
0 
0 
0 
0 
0 

2.5 
2.1 
0 
0 

0.1 
2.6 
0.5 
7.1 
1.8 
4.4 
0 
0 

3.9 
0 

0.9 
0 
0 

1.7 
0 
0 
0 
0 

5.1 
0 

1.8 
2.4 
3.3 
0 

2.5 
6.7 
4.4 
0 

0.1 
0 

2.6 
1 .5 
0 
0 
2 

0.2 
0 
0.3 
0 

1.8 
0 
0 
0 

1.4 
0.1 
2.5 
0.3 
0 

0.4 
1 

1.3 
4.6 
0 

4.4 
0 

960.2 
995.6 
943.3 
1wO 
949.9 
995.1 
990.8 
971.9 
loo0 
932.3 
991.4 
981.5 
973.8 
924.2 
999 

994.8 
995.3 
loo0 
982.8 
938.6 
957.9 
1wO 
956.9 
980.6 
997.3 
976.2 
960.4 
995.7 
1000 
989.9 
965.4 
960.1 
981.4 
977.8 
904.7 
984 
978 

991.8 
994.2 
1wO 
981.1 
973.6 
974 

975.6 
975.5 

999.8 
998.8 
1000 
1wO 
loo0 
1wO 
998.8 
1 ow 
1000 
loo0 
992 
1wO 
IwO 
1oW 
loo0 
loo0 
1wO 
978.3 
1wO 
loo0 
loo0 
1wO 
1wO 
999.1 
1wO 
997.6 
1wO 
1000 
loo0 
1wO 
loo0 
997.5 
997.9 
1000 
loo0 
999.9 
997.4 
999.5 
992.9 
998.4 
995.6 
loo0 
1oW 
996.1 
1wO 

999.1 
1wO 
1000 
998.3 
lo00 
l w O  
1000 
1wO 

994.9 
loo0 
998.2 
997.6 
998.7 
loo0 
997.5 
993.3 
995.6 
1Mo 
999.9 
loo0 
997.4 
998.5 
lMo 
loo0 
998 

999.8 
1wO 
999.7 
loo0 
998.2 
1wO 
loo0 
1wO 
998.6 
999.9 
997.5 
999.7 
1000 
999.6 
999 

998.7 
995.4 
loo0 
995.6 
1Mo 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Count: 46 46 46 S+: 46 46 46 
Avg 

(OPMHW 21.0 1.4 1.2 
cm2): 
Stdv 

cm2): 
(DPMHOO 18.6 3.6 1.7 I DCGL 

met? YES YES YES I 



D-D Unimpacted Areas 
Contamination Smear Result Summary 

DCGL 

cm2): 
Critical 
Value: 

(DPM1100 1000 

12 

(DPMHOO 4.4 2.2 1.4 
StdV 

cm2): 

H-3 C-14 5-35 H-3 P-32 5-35 

cm21 cm2) cm2l 
S+ S+ Room # Swipe # (DPMHOO (DPM1100 (DPM1100 H-3 Di P-32 Di S-35 Di s+ 

U 1 12.1 4.9 0 987.9 995.1 1000 1 1 1 

YES YES YES DCGL 
met? 

U 2 7.9 0 0 
U 3 0 3.4 0 
U 4 0 0 0 
U 5 8.1 0.4 2.3 
U 6 0 7 0 
U 7 10.9 0 0 
U 8 0 0 0 
U 9 6 0 0 
U 10 4.5 0 0 
U 11 0 0 0 
U 12 0.9 0 0 
u 13 0 0 5.3 
U 14 0 0 0 
U 15 2.8 0 0.7 

992.1 
1000 
1000 
991.9 
1000 
989.1 
1000 
994 

995.5 
1000 
999.1 
1000 
1000 
997.2 

1000 
996.6 
1000 
999.6 
993 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

1000 
1000 
1000 
997.7 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
994.7 
1000 
999.3 

1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 



D-D Equipment 
Contamination Smear Result Summary 

DCGL 

cm2): 
Critical 
Value: 

(DPMI100 1000 

H-3 C-14 5-35 H-3 P-32 5-35 

cm2) cm2) cm2) 
S+ S+ Room# Swipe# DerCrlptian (DPMHOO (DPMIIOO (DPM1100 H-3 Di P-32 Di 5-35 Di s+ 

4 10 Incubator 12 1.3 0 988 998.7 1000 1 1 1 
4 
5 
5 
5 
5 
5 
5 
5 
6 
6 
7 
7 
7 
8 
8 
9 
9 
9 
10 
10 
10 
10 

11 Cemrlfvge 277.3 0 0.5 722.7 1wO 999.5 1 1 1 
SamDle Cell H s ~ r l e r  9873.7 11.1 0 -8873.7 988.9 loa0 1 1 

2 
7 
8 
9 
13 
14 
2 
5 
4 
5 
6 
4 
9 
1 
2 
3 
1 
2 
3 
4 

92.7 
0 

5.2 
0 

67.5 
52.7 
33.4 
39 

52.2 
0 

54.8 
23 

40.3 
0 
0 

22.4 
32.4 
42.3 

0 
41.5 

0 
4.7 
0 
0 

2.8 
0 
0 
0 
0 
0 
0 

3.8 
0.4 
0 
0 
0 

0.5 
0 
0 

0.2 

9.8 
0 

6.7 
4.7 
5.8 
0.6 
1.6 
1.5 
0.4 
3 

2.6 
0 

0.5 
0 
0 

1.7 
3.1 
2.7 
0 
0 

907.3 
loo0 
994.8 
1000 
932.5 
947.3 
966.6 
961 

947.8 
1000 
945.2 
977 

959.7 
1532 
1OW 
977.6 
967.6 
957.7 
1000 
958.5 

loa0 
5953 
loo0 
loo0 
997.2 
1WO 
1wO 
1WO 
1wO 
loo0 
1wO 
996.2 
999.6 
IWO 
1WO 
1033 
999.5 
loo0 
1WO 
999.8 

990.2 
1wO 
993.3 
995.3 
994.2 
999.4 
998.4 
998.5 
999.6 
997 

997.4 
1WO 
999.5 
1WO 
1WO 
598.3 
996.9 
997.3 
loo0 
loo0 

1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 

Count: 23 23 23 S+: 22 23 23 
Avg 

(DPMIIOO 467.9 1.1 2.0 
cm2): 
Stdv 

(DPMHOO 
cm2): 

2051.2 2.5 2.6 I DCGL 
met? YES YES YES I 



Attachment E 

Liquid Scintillation Counter 

Analytical Data 



USER : 1 LABMASTER 
PROTOCOL : 5 RSO Benchwipes 6 /20 /2000  

TIME : 13:03 

Background samples: 

DATE 23-02-igao 

Pos CTime CPM 

44.7 = Mean 
0.0  = St.Dev. 

Unknown samples: 

CTime H3-DPM 
180 0.7 
180 39.8 
180 4.4 
180 56.7 
180 0.0 
180 50.1 
180 4.9 
180 9.2 
180 28.1 
180 12.0 

277.3 180 - 

S35-DPM 
4.4 
0.2 
1.2 
0.0 
0.0 
0.0 
0.0 
1.2 
0.0 
1.3 
0.0 

P32-DPM SQPE 
3.7 739.68 
0.9 742.40 
0.0 732.60 ~- 
0.0 729.62 
1.7 728.29 
0.0 730.89 
0.0 723.29 
0.0 715.03 
0.0 707.78 
0.0 730.73 
0.5 724.68 cefli% 

y * A \  

Pos CTime H3-DPM S35-DPM P32-DPM SQPE 
t L  13 180 0.0 0.0 5.1 676.69 

d 15 180 - 9873.7 11.1 0.0 727.73 .-cW @IurJ 
0.0 663.19 kJ- 19 14 180 67.7 0.0 

';h 0,w S W t ' C  
Total activity: -~ H3 10384.2 DPM 

s35 0.0 DPM 
P32 0.0 DPM 

Radiation Safety OtliCer 
6-29 @J 



USER : 1 LABMASTER 
PROTOCOL : 5 RSO Benchwipes 6/20/2000 
DATE : 21-02-1980 
TIME : 10:05 

Background samples: 

Pos CTime CPM 
1 900 44.0 

BACKGROUNDS ___-___________---_---- 
44.0 = Mean 
0.0 = St.Dev. 

Unknown samples: 

Pos CTime H3-DPM S35-DPM P32-DPM 
5 ' 2  180 8.6 8.0 1.8 

e 3  180 92.7 0.0 9.8 

Y 21 
.r 22 

7-r 24 

180 
180 
180 
180 
180 
180 
180 

CTime 
180 
180 
180 

- 180 
180 
180 
180 
180 
180 
180 

~.~ 

1.0 
0.0 
5 .2  
0.0 
4.7 
0.0 

H311PM 
17.2 
67.5 
52.7 
61.4 
42.1 
33.4 
0.0  
43.1 
39.0 
19.4 

3 4  180 18.5 0.0 2.4 
Y 5 180 26.2 0 .0  3.3 
r 6  75.8 0 .0  
6 7  ;: 

ci 10 
IU 11 
I I  12 

Pos 
/ L  13 

I Y  15 
13 14 

Pos CTime H3-DPM 
L 25 180 2.7 
7 26 180 23.8 
27 180 52.2 

r 28 180 0.0 
c 29 180 54.8 
7 30 180 39.6 
8 31 180 4.3 
r, 32 180 0.0 
iu 33 180 10.1 
1 1  34 180 34.6 

Pos 
P-f 37 

2. 38 
3 39 
Y 40 
J- 41 
C 42 
7 43 

L 45 
,f 44 

CT ime 
180 
180 
180 
180 
180 
180 
180 
180 
180 

H39PM 
39.9 
18.6 
22.2 
23.0 
15.3 
16.0 
22.0 
8.2 
40.3 

0.0 
0.0 
4.7 
0.0 
0.0 
0.0 
21.7 

S35-DPM 
0.0 
2.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .0  
0.0 
0.9 

. . ~  

2.5 
0.0 
6.7 
4.7 
4.4 
0.0 

P32-DPM 
0.1 
5.8 
0.6 
0.0 
2.6 
1.6 
1.5 
0.0 
1.5 
0.0 

S35-DPM P32-DPM 
0.0 2.0 
2.4 0.2 
0.0 0.4 
0.0 3.0 
0.0 2.6 
0.0 0.0 
0.0 0.3 
0.0 0.0 
0.0 1.8 
0.0 0.0 

S35-DPM 
2.5 
2.1 
0 .0  
3.8 
0.0 
0.1 
2.6 
0.5 
0.4 

P32-DPM 
0.0 
0.0 
1.4 
0.0 
0.1 
2.5 
0.3 
0.0 
0.5 

692 - 04 
684.80 
680.42 
716.56 
687 - 54 
681.07 
694.87 
714.61 

SQPE 
706.32 
715.81 
704.15 
722.57 
734 - 48 
734.51 
695 - 10 
731.99 
729.68 
742 - 22 
SQPE 

698.73 
737.93 
712.27 
697.04 
678.52 
720.34 
717.86 
717 - 11 
733.87 
726 - 27 
SQPE 

717 - 97 
716 - 47 
716.60 
731.61 
733.98 
742 - 39 
738.72 
703.88 
731.51 



~~ 

IL io 
47 

1248  

Po s 
7 - i  49 

50 
3 51 
' i  52 

IO i l  

180 
180 

C T i m e  
180 
180 
180 
180 

3 58 
y 59 
5-60 

Pos 
- (  61 

L 62 
3 63 
Y 64 
J- 65 
( 66 
7 67 
CY 68 

L; 69 
IC, 70 
I (  71 
'2 72 

Pos 
17 73 

Total 

180 
180 
180 
180 
180 
180 
180 

CTime 
180 
180 
180 

180 
180 

180 

C T i m e  
180 
180 
180 

ac t iv i ty :  

.) . cl 
I) . 0 
18.5 

H3-DPM 
0.0 
0 . 0  
22.4 
26.4 
26.0 
24.4 
32.4 
42.3 
0.0 
41.5 
24.5 

H3-DPM 
12.1 
7.9 
0.0 
0.0  
8.1 
0.0  
10.9 
0.0 
6.0 
4.5 
0.0  
0.9 

H3-DPM 
0.0 
0.0 
2.8 

(.I 

1.6 
4.4 

S35-DPM 
0.0 
0.0 
0 .0  
0 . 0  ~~~ 

0.0 
3.9 
0.5 
0 .0  
0.0 
0.2 
0.0 

S35-DPM 
4.9 
0.0 
3.4 
0.0 
0.4 
7.0 
0.0 
0 .0  
0.0 
0.0 
0.0 
0.0 

S35-DPM 
0.0 
0.0 
0.0 

H3 
s35 
P32 

L t . 9  , d l  .'-*i 

1.0 719.'70 
1.3 729.86 

P32-DPM SQPE 
0 .0  712.42 
0.0  729.57 

P32- 

1.7 733.60 
4.6 649.37 
0.0 733.44 
4.4 731.42 
3.1 728.09 
2.7 724.34 
0 .0  698.44 
0.0 736.34 
0.0 718.60 

.DPM SQPE 
0 .0  699.03 
0.0 728.63 
0.0  721.61 
0 .0  724.18 
2.3 733.56 
0.0 726.98 
0.0  727.58 
0.0 717.06 
0.0 702.01 
0.0 717.37 
0.0 711.71 
0.0 709.92 

P32-DPM SQPE 
5.3 694.67 
0.0 699.05 
0.7 679.33 

1189.0 DPM 
0.0 DPM 
24.7 DPM 

. 

1 Radiation Safety OffkW 



H 3  143423.6 PPM 
C 1 4  126980.1 DPM 

USER : 1 LABMASTER 
PROTOCOL : 5 RSO Benchwipes &4W@%@ b/  SI- 
TIME : 07:35 & DATE : 02-03-1980 

Background samples: 

Pos CTime CPM 
1 900 41.6 

BACKGROUNDS _______----------_----- 
41.6 = Mean 

0.0  = St.Dev. 

Unknown samples: 

Pos CTime H3-DPM S35-DPM P32-DPM SQPE 
2 /" 

6 180 9.1 0.9 1.2 737.01 cc*+, 

3 
4 
5 180 284.8 6.2 0.0 730.97C))J 

Total activity: H3 133452.4 DPM 
s35 113573.5 DPM 
P32 032.4 DPM 

Radiation Safety Officer 
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3. 

4. 

5. 

6. 

3 

Please submit the following information with your close-out survey: 

a. Diagrams of each facility with exposure rate survey and wipe test results keyed to 
specific locations, as appropriate. 

The name of the person performing the survey. 

The date the survey was performed. 

The instrwnent(s) used for exposure rate measurements and for analysis of the 
wipes. 

Background readings and each instruments' efficiency or correction factor. 

The date(s) that the survey instruments were last calibrated. 

The action levels for both exposure rate measurements and wipe tests. Include 
the identity of areas exceeding these levels, corrective actions taken and results of 
corrective actions taken. 

b. 

C. 

d. 

e. 

f. 

g. 

I noted that your lette 
the location of use at 

dated December 1,2004. request retaining 

I__ However, 6 facility is currently listed on your license at 
' Please clarify which street Identification is correct and whether the 

-rrect and should be reflected on the license. 

Please be remlnded that 10 CFR 35.22 and 35.23 are obsolete regulations, as of October 
24,2002. Your letter and application, both dated December I, 2004. referred to these 
regulations and p u r  Radiation Safety Committees. 

This also confinns my understanding that it was ywr Instruction to me to exclude the 
restridion to not permit iodine131 treatment of -Id carcinoma at St Luke's 
Northland Hospital and to exdude references to incorporate letters dated May 15,2001, 
and November 11,2003, into thls license, during the telephone call between you and me 
on March 7.2005. If my understanding Is not comd please contact me immediately at 
either *W) 522-3025 or (630) 829-9641. 

Please note that, since you did not request a line item and since the amounts of licensed 
materials are expected to be relatively small, I assumed that the authorization for 
materials In 10 CF R 31.11 that formerly appeared on the St. Luke's Northland Hospital 
license Will be captured hereafter by the authorbstion In 6.0. .Any byproduct material with 
Atomlc Numbers 1 through 83. lndusive.) The license has been prepared in accordance 
with this assumption. Please contad me if my understanding is incorrect. 

In accordance with 10 CFR 2.390 of the NRCk "Rules of Practice: a copy of thls letter will be 
available electronlcaily In the NRC Public Document Room or from the Publicly Available Records 
(PARS) component of NRC's document system (ADAMS). The NRC's document system Is 
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accessible from the NRC Web site at httD:llwww.nrc.aovlreadinp-rm/adams. The enclosed 
license document is exempt from public disclosure in accordance with 10 CFR 2.390. because its 
disclosure to unauthorized individuals could present a security vulnerability. 

You will be periodically inspected by NRC. Failure to conduct your program in accordance With 
NRC regulations, license conditions. and representations made in your license application and 
supplemental correspondence with NRC will result in enforcement action against you. This could 
include issuance of a notice of violation, or imposition of a civil penalty, or an order suspending, 
modifying or revoking your license as specified In the General Statement of Policy and Procedure 
for NRC Enforcement Actions. Since serious consequences to employees and the public can result 
from failure to comply with NRC requirements. prompt and vigorous enforcement action will be 
taken when dealing with licensees who do not achieve the necessary meticulous attention to detail 
and the high standard of compliance which NRC expects of its licensees. 

Sincerely, &e4 r 
Colleen Carol Casey 
Materials Licensing Branch 

License No. 24-00889-01 
Docket No. 030-02286 

Enclosure: Amendment No. 70 
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