(w|m! Saint Lukes Hospital
(/% of Kansas City

SAULNT LUKE'S HEALTH SYSTEM
saintlukeshealthsystem.org

Materials Licensing Section

U.S. Nuclear Regulatory Commission, Region 11
2443 Warrensville Road, Ste 210

Lisle, IL 60532-4352

Attn: Patricia Pelke

Re: Decommissioning Reports for License No(24-00889-01

June 21, 2005

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 (816) 932-6296.

Thank you for your consideration.

v

Greg Sackett, CHP
Radiation Safety Officer

3457+

JUN 2 ¢ 2005


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 Wornall 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 Wornall 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. Dr. Miles did human research studies per protocols “Fish oil and Chylomicron
Metabolism”, “The Effect of Troglitazone on Lipid Metabolism in NIDDM?”, “Antilipolytic
Effects of Hypotriglyceridemic Agents”, and “Postprandial Lipid Metabolism”. His research
used only Tritium (CH) and Carbon (**C) in the following chemical forms '*C-Triolein, *C-
Glycerol, *H-Palmitate, *H-Glycerol, *H-Triolein.

Laboratory History

02-25-1994  Letter sent to amend license to add *H and **C for human research studies.

05-04-1994  Operation in Medical Plaza-1 was added to radioactive material license No. 24-
00889-01 in amendment #53 by the addition of *H and "*C nuclear material with a
maximum possession limit of YNNG cach for human research studies.

08-13-1996 The Medical Plaza-I was specifically listed on the license with amendment #58
under item 10B.

08-12-1999  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 of ipiJlfor *H and 30 mCi for 1*C
was established. (Attachment A)

08-17-2000 Dr William Isley was added as an authorized user of radioactive material in
Medical Plaza [ rooms 128, 132, 140, and 152. (Attachment A)

08-21-2001  Small amount of **C 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-1.

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

Medical Plaza-1 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 08-21-2001 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-{ building from license for unrestricted use was
denied until NRC has received further 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

62004 '\, ;s fcrrcd to Mayo Clinic Rochester [22-00519-

03]
Off Site Disposal

8-5-1998 RN < i ped offsite for disposal through Adco services Inc
[11-01347-01] [Note: Waste also included from Dickson-Diveley Building]

9-27-200r  CENERINY: i pped offsite for disposal through GTS Duratek [R-
73008-E94]. [Note: Waste also included from Dickson-Diveley Building.}

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 l4C-Triol<:in, l4C-Glycts:rol, 3H-Palmitatfz, 3H—G1ycerol, and *H-Triolein
all of which are water soluble.)

°H Hc
1999 2428 uCi 1214 pCi
2000 1302 pCi 439 pCi
2001 4330 pCi 100 pCi
2002 2 uCi 2 uCi
2004 2.5 i 2.5 uCi

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 Wornall 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-1 Building are below limits specified in NUREG 1757 Vol.1, rev. 1, Appendix B, Table
B.1 “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/100cm?®
Carbon — 14 3.7E+06 dpm/100cm’

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/100cm?).



Facility Survey

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

Direct measurements were made with a Ludlum Model 224]1-3 (serial number 207008) meter
with a Ludlum 44-89 (serial number 201870) Geiger-Mueller detector pancake square cluster
suitable for detecting e. A 1-Minute direct measurement was made at each location where an
audible change from background was noticed. The meter was last calibrated on 8-3-2004
cahbratlon certificate for this instrument is provided in (Attachment B). The detection efficiency
for 1*C is typically 5%, detector active surface area equal to 63 cm?, and background counts of
200 CPM for this instrurnent would mean a minimum detectable activity (MDA) with 95%
confidence level of 2174 DPM/100 cm?. This sensitivity is adequate to meet Appendlx B
Screening Values for "*C but Model 44-89 is not adequately sufficient for detecting *H. The
equation used for calculating minimal detectable activity is:

MDA = 271 + 4.65 * SQT(Background Counts) = DPM/ 100 cm®
(Efficiency)*{count time)* (detector surface area/100 cm’?)

Removable contamination surveys {swipes) were taken from 42 locations inside the room (sece
attachment C for location and diagram of swipe locations). Approximately 100 cm’ 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 ﬁttm%
techniques. The MDA for this detector is estimated to be less than 76 DPM/ 100 cm” for *H
and 37 DPM/ 100 cm? for *C. This estimate is based on background counts max of 50 CPM,
efficiency of 47% for *H and 95% for "*C. 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 #4) and water bath (location #3). Contamination was found by swipes on syringe
(location#42), floor tile (location#4) 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.



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 car]i)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 338 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 disPosal. The last
shipment occurred on 9-27-2001 containing 5000 pCi of *H and 700 pCiof 4C. 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 °’H and 7 pCi of MC. 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 *H - 80,000 pCi and "*C - 2000 uCi from
appendix B to part 20 based on a 5 rem annual dose. Extrapolating for 25 mrem annual dose the
oral ingestion limits become *H - 400 pCi and **C - 10 uCi.

Due to the small amount of activity stored in this room, the smail 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.



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



Designer and! Manulfacturer LUDLUM MEASUREMENTS, INC.

of
w Scientific and Ingustricl POST OFFICE BOX 810 PH. 325-235-5494
' nstrurments CERTIFHICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-236-4672
SWELETWATER, TEXAS 79556, US.A.

CUSTOMER __ ST. LUKES HOSPITAL ORDERNO, _ 219696

Mfg. __ Ludium Measurements, Inc. Model 2241-3 SenalNo._ _Z¢700f

Mfg. Ludiurmn Megsurements, Inc. Model 44.9 SedalNo._ AR ZfSz43%

Cal. Date 3-Aug-04 Cdl Due Date 3-Aug-056 Cal. Interval L Year_ Meterface 44-9
‘heck mark I applies to applicable instr. and/or detector IAW mfg. spec. T. 72 _°F RH 47 % Al 702.8 mm Hg

M New Instrument  instrument Received [ ] Within Toler. +-10% [ ]10-20% [[]CutofToi. [ | Requirng Repair {1 Other-See comments
[\Zr Mechanical ck. '] Meter Zerced [[] Background Subtract (] Input Sens. Linearity

[Zf F/SResp. ck @/ Reset ck. [] window Qperation

¥ Audio ck. ™ Alorm Setting ck. # Batt. ck. (Min. Volt) 22 VDC

(LA Calibrated in accordance with LMIESOP 14.8 rev 12/05/89. [A Caltbrated in accordance with LMI SOP 14.9 rev 02/07/97.

Threshold

istrument Volt Set _Comments V' Input Sens. 35 mV Det. Oper._Comments_ V at 35 mY Digl Ratio = my

OMMENTS: Det.1 (pR/hr) Det. 2 (cpm) Det.3(R/hr} Det. 4 (cpm)

Probe: 44-2(Red) 44-89(Yellow}  44-9(Blue) 44-3 (White)

Deadtime Correction: 9uSec 64pSec 74nsec NA

Zalibration Constant: 105e+8 100e-2 191le+6 100e-2
Ratemeter Alarm: 50uR/hr 50.0kcpm 5.00mR/hr 50.0kcpm
Ratemeter Alert: 20pR/hr 20.0kcpm 2.00mR/hr 20.0kcpm
High Voltage o1 Toov 900w 900w 1050w

INSTRUMENT METER READINGS REFLECT DET. 3{44-9)

%ﬁ%’éﬁbergtlzg: PQOMGd_elleglors positioned perpendicular to source except for M 44-8 in which m front of probe faces source,
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. PCINT "AS FOUND READING" METER READING*
Digital 300mR/hr S mblhe
Digltal 200mR/hr _ 1P Ml
80mRk/hr _ TSl
20mR/hr 9L
__8mR/hr OIMBl
_émR/hr et T mlllr
_2mR/hr 222 uLfL,

*Unceralinty within + 10%  CF. within = 20% Range(s) Calibrated Electronically

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL POINT RECEIVED METER READING* CAL POINT RECEIVED METER READING*
atermneter Scaler
eadout 800K cpm - _79% keln  {Readout __BOOK cpm 778% ()
200K com - (PP keelp 200K cpm .. 1 2777 &)
__80Kcpm . 798 Elo __ 80Kcpm 7268 ©/
__20Kecpm - LL&%[:«-_ ___20Kecpm (P7 (o
—_8Kcpm 7'9! C[@ gKcpm 72 ¥ )
__ 2Kcpm -— 7P Kl . __ 2Kcpm . 20 ©
. 800cpm 729 _¢fn __800com &0 _ (o
__200cpm__ — /87 /o __ 200cpm 22 (o

_udium Measurernents, Inc. cedifias that the obove instrument hos been callbrated by stondards froceable 1o the National Institute of Standards ond Technoiogy. o to the callbration faciities of
sther Intemational Standards Crganization members, or have been deftved from accepted values of natural physical constants e have heen derved by the ratio type of caitwation techniques.

Mlbroﬂon systam conforms to the requirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978. State of Texas Calibration License No, LO-1943

Reference Instruments and/or Sources:

cs137 GammasiN [J1e2 [enz Dmses [Jsios [Jngos Ctere (essz esst (720 [raa [hes (] Neutran Am-241 Be $/N T-304
[] Alpha $/N (] BetaS/N ¥ Other _ Am241 ~0.87u4Cl, I-129 #071387
& m 500 5/N 38120 [] Osciloscope S/N ™ Multmeter $/N 78401030

Cailbrated By: 2w &[?7: ,L\ Date __ 3 (g -¢7
Reviewed By: 20,0 LA DanAQ‘MZ/%‘?f

MY ﬂ

FORM C22€ 11/26/2003 This cerfificate shal not be reprddducad except in full, without the written opproval of Ludlurn Meosurements, Inc.



LUDLUM MEASUREMENTS, iNC.
POST OFFICE BOX B10  PH. 325-235-5494

w - Designier and Maonufacturer
of
L Scientific and Industrial 501 OAK STREET FAXNO. 325-235-4672
SWEETWATER, TEXAS 79556, US.A.

Instruments

CONVERSION CHART
Custorner _ST. LUKES HOSPITAL Date 3-Aug-04 Order #. 219696
Model 2241-3 SerialNo.___Ze 70208 Detector Model 44-89 Sericl Na. ﬁ? 20/ 870
source (5137 {2H High Voltage _ 700 v
Count time [ Afem € fer Input Sensitivity 35 mv
*As Found" Readings (CPM): After Adjustment Readings (CPM):
Reference Point with Deqdtime w/o Deadtime with Deadtime w/0 Deadtime
160 mR/hr A /s
50 mR/hr Yy’ [
15 mR/hr 158k \
5 mR/hr AR/, /

1.5 mR/hr /?qk

(
1.0 mR/hr 2.8k \
)

Signature: A—&“‘_@’/ Date 3 G g-0 4

ORM CI17-1C D4/09/2003 .
e Serving The Nuclear Industry Since 1962 e



Model 44-89 Squarc Cluster 4 Pancake G-M Detector Page ] of 2

PART NUMBER:47-2357

The Model 44-89 is a 4
pancake square cluster G-M
detector for contamination
survey.

INDICATED USE: Alpha beta gamma survey

DETECTOR: 4 ea. pancake type halogen quenched G-M

WINDOW: 1.7 plus or minus 0.3 mg/cm? mica

WINDOW AREA:

Active - 63 cm?

Open - 50 cm?

EFFICIENCY (4pi geometry): Typically 5%-C-14; 23%-Sr-90/Y-90; 19%-Tc-99; 33%-P-32;
15%-Pu-239

SENSITIVITY: Typically 12,000 cpm/mR/hr (Cs-137 gamma )

ENERGY RESPONSE: Energy dependent

DEAD TIME: Typically 80 microseconds

COMPATIBLE INSTRUMENTS: General purpose survey meters, ratemeters, and scalers
OPERATING VOLTAGE: 900 voits

CONNECTOR: Series "C" (others available )

CONSTRUCTION: Black ABS plastic with anodized aluminum back and stainless steel
protective screen (79% open )

TEMPERATURE RANGE: -4° F(-20° C) to 122° F(50° C)

May be certified for operation from -40° F(-40° C) to 150° F(65° C)

SIZE: 3.3" (8.4 cm)H X 5" (12.7 c)W X 6.9" (17.5 cm)L.

WEIGHT: 1.9 Ibs (0.8kg)

Y
Replacement Parts

Pancake G-M Tuhe
Protective Screen

Ordering Info.

# Return fo ludlums.com

httn//www Tudlums.com/product/m44-89 . htm 4/29/2005
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Attachment C
Survey Results and Facility Diagram



T’ Saint Luke's
(8w, Health System

saintiukeshealthsystem.org

AUTHORIZATION INACTIVATION/RETIREMENT CHECKLIST

Authorization Number:

Name: UL,)\\\\WN\ 15\&-0

Inactivation Date: 1o Ji8 fo

Assigned to: &S Notification Date:

[0 without Inventory B Retirement

Inactivation Type O with Inventory

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

YES NO N/A | INITIALS | DATE TASKS TO BE COMPLETED

la. RAM inventory reconciled.

b
» 1b. RAM secured in a locked storage container (I'WI only).
% 2. Radioactive waste picked up.
» 3. Radiation Safety close-out survey conducted (including sink and pipes)
o, 4a. Notices, postings, and stickers removed from all facilities,

W 4b. Storage room and refrigerator properly labeled (IW] only).
5. Sewer Disposal Retirement Checklist completed for each active permit.

6. “Facility Certification for Unrestricted Use” or “Authorization

% Inactivation with On-hand Inventory” form issued for facilities registered
under the authorization. [NOTE: If a registered facility is shared with other

users, removal from a multi-user form must be compileted]

7. Film badges and holders returned.

x

—

8. Final bioassay conducted.

9. User marked inactive in RSO file.

COMMENTS:

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

officially inactivate.

10fie o

SigfaturefRadiation Safety Officer Date

[ User ‘s Authorization Amended in Database | Date: | Initials:




(ajl! Saint Luke's
(/M Health System

saintlukeshealthsystem.org

FACILITY CERTIFICATION FOR UNRESTRICTED USE

Authorized User: I‘_‘s\bé Authorization Number:
Survey Date: Lb/ t ! o4 Building: MP LI Roomds}): do
Inspection Type:  Room Deletion Inactivation Termination X,

Radioactive Material Authorized For This User:

Radionuclide(s): H-3 c-iY
Activity (mCi) :

Items Reviewed YES NO N/A

SEWER: Sewer disposal closeout form completed. v
WASTE: Radioactive waste removed. ®

Radiation Safety postings removed. A
POSTINGS: “Caution Radioac}:ive Material” labels removed. %
INVENTORY: Area free of radioactive material (visual check). ¥, i
QHS: Department has been notified. v
EQUIPMENT: Equipment Certification for Unrestricted Use completed. w®
Survey Meter Information: Wipe Results:
Meter Type: 224(- 3 Serial # 2071008 Instrument/Model: 110 wAiig¢ fijo0263
Probe Type/Serial #:  NM4- 8‘1‘/20 \B7T0 Bkg (cpm): _[6D-200  Instrument/Model:
Probe Type/Serial #: Bkg (cpm): Results Attached Yes: ¢~ No:

aue. o plasma g)m.n fem PJ-‘-—J’S. 'qus-n‘g levels Lelny
exengt quendities. Cotaminated Llow tia 1 Ladv beth From spill in 8/21 s .
Rms 132,152 ave not labs ang hew noves heuscd RAM. §n 128
ol housed pakiendt Samplas and no BAM.

This is to certify that The facility identified above has been surveyed for radiological 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/100cm?. All radiological hazards and postings have been removed from
this area, and the facility may be released for unrestricted use.

Comments; fﬂulrvu-)' tabeles

—T‘%‘W 1o 14 Jod
Signdture, Arveyor Date

{,éau&b‘l‘ 1018 Jo
Sigrtature, Hadiation Safety Officer Date

[ User ‘s Authorization Amended in Database | Date: [ Initials:
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JrBURVEY

21 COHHENT:11-17-%8

SET TIKE 1,09

A CELE SLODPY HE :YES SARPLE REFERTS: 1 FRINTER

HT BLANL : NO G4 ;M0 REPLICATES ¢ L REZ3
PHASE HI AGC : WO CYCLE REPEATS @ !

NTILLATOR: CI0UID LUMEX: WO LOW BARRFLE REL: ¢
LEVEL HO  HALF LIFE CORRECTION DATE: none

TOPE £ I8 UERROR: 1.00 FACTOR:  1.000000 BEG, SUB: 0

TORE 7 35 {ERRCHE: 2,00 FACTGR:  L.000000 RS, 5UE: 4

JOFE 3 32F YERROR: 0,00 FACTOR:  1.0000G0 EBKG, SUE: g

KGROUND GUENCH CURVE: Off COLOR OUENCH CORRECTION:  Gn

mch Ligits Low: 17,147 High:32{.19
POS  TIME  He SH 398 2P

MIN CPH  1ERROR CPM  XERROR CPM  XERROR

C4-i 1,00 100.8 13,00 51.64 19,00 83.2 8.00 7.7t

I § SIS XL R T 11.90 80,30 19,60 45,88 3.00 115.47
1-3 1,00 85.9 1155.00 5.88 1884.00 4.8l 7.00 75.5%
-4 [.00 84.1 39.00 26.0% B6.00 21,57 5.00 89.44
10-5 1,00 84.9 1100 60.30 10.00 463,25 4.00 100.00
-6 100 84.4 18.00 47.14 17.00 57.74 3.00 115.47

a7 100 85.2 9.06 Gb.&7 5.00 8L.45 9.00 66.67
11-8 100 87.8 5.00 89,44 B.00 7¢.71 §.00 100.00
t$-9  1.06 90.8 15.00 51.64 12.00 57.74 5.00 89.44
-0 1.00 86.2 14.66  33.45 13.66 55.47 6.00 8L.85

Lys-11 0 100 8.1 19.00 83.25 10.06 83.25 ?.00 &6.57
1-12 1,00 83.9 14.00 53,45 11.00 60,39 0.00 0.00
13 1,00 82.8 16.00 50.00 11,00 £0.30 4.00 100.00
$$-14 1,00 B7.7 13.00 5547 10.00 53,25 5.00 B89.44
1315  1.00 88.3 16.00 50.90 15.00 51.44 9.00 b6.67
11-16 1,00 83.5 (6,00 50.00 4.00 106.00 3.00 B%.44
3-17  1.00 82.1 14,00 53.45 10.0¢ 63,25 £,00 1060.00
£1-18  1.00 B2.4 16.00 50.00 5.00 8l.65 3.00 115,47
-1 100 844 9.00 &b.67 7.00 75,39 8.00 T0.71
-2 100 81.3 13.00 95.47 7.00 64.47 4,00 100.00

I3 L0000 B2.6 12,00 57.74 18.00 47.14 3.00 115.47
-4 L0083 14.00 §3.45 12.00 57,74 £.00 100,00
-5 1,00 105.4 12.00 957.74 13.00 55.47 .00 115.47
$-6 1.0 BB.9 8.00 70.71 11,00 50.30 3.00 115.47
-7 1,00 %L 11.00 60.36 9.00 b6.67 7.00 73,99
-8 .90 89.5 12,00 357.74 10.00 43.23 7.0 75.59
1-9 1,00 9.4 12.90 57.74 11.00 60.30 4.00 100.00
1$-10 L.00 B&T 19,00 45.88 13.00 55.47 7.00 73,59
n-10 100 162.0 23,00 40.00 11,06 50.30 5.00 Bl1.£5
-2 1.0 918 14,00 53.45 17.00 4B.3% 6,00 BL.&3

13 100 87.4 16,00 50.00 14,06 53.43 3.00 115,47
1i-14 1,00 BB, 17,00 48.51 4,06 104.00 3.00 115,47
H-15 1,00 916 13,00 535.47 g.o0 70.71 2.00 141.42
1-16 (.90 92.8 16,66 5§6.00 7.00 b4.87 1.00 200,00
11-17 1,00 110.9 9.00 hh.b7 12.00 57.74 4,00 100.00
t-18 1.00 94.8 14,00 5Z.45 6.00 B1.45 7.00 75.59
’-| 00 B8.4 10,60 63,25 i2.00 57.74 6.00 BL.t3
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Decommissioning of the Immunological Research Laboratory

Purpose

Dickson-Diveley Building

The purpose of this report is to provide sufficient information as available to release the
Dickson-Diveley Building, 4312 J.C. Nichols Parkway, Kansas City, Missouri from NRC
License No. 24-00889-01 for unrestricted use.

Laboratory History

04-23-1993  Sent letter to amend license to add **P and *°S for Laboratory use.

06-04-1993  Further information sent to include laboratory location in Dickson-Dively
Building.

06-11-1993  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.

08-13-1996  The Dickson-Diveley Laboratory was specifically listed on the license with
amendment #58 under item 10B.

8-23-1999  The Radiation Safety Committee under broad scope license approved a limited
expansion of the research to include *H with a possession limit of (IR o1 *H
in L-methionine.

05-01-2000  Operation ended in Immunological Research Laboratory in the Dickson-Diveley
Building.

07-03-2000 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 A1l).

09-27-2001  Final shipment of radioactive waste stored in room 25 to GTS Duratek.

5-31-2003 Mr. Sorensen resigns as RSO.

11-11-2003  Renovation of entire building.

04-19-2004 New RSO hired.

12-01-2004  Request to remove Dickson-Diveley building from license for unrestricted use.

03-07-2005 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

08-05-1998 G i ppcd offsite for disposal through Adco Services

Inc. [11-01347-01] [Note: Waste also included from Medical Plaza I building]

09-27-2001 i anmmeniNIREIND < ipped 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 acriljyamide gels and then held for decay
and disposed. At time of decommissioning survey no *°S or **P remained in decay-in-storage.

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 off site other then for disposal listed above.



Attachment Al

Decommission of the Immunological Research Laboratory
Dickson-Diveley Building
preformed by Scott A. Sorensen



Decommissioning of the Immunological Research Laboratory
Dickson-Diveley Building

Laboratory History

Operations at the Immunological Research Laboratory (IRL), focated 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 IRL RAM
use on 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, mvo]vmg 2p and 'S labeled ATP and S 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 of the 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 1, 2 and 3 (Offices and Conference Room), the Equipment Room, and the
Lobby/Stair/Elevator 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 mvolved
handling reagents, lab samples, and collection of samples containing low-levels of *H (i.e.,

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 § was primarily used for laboratory analysis of DNA. The process primarily mvolved
handlmg reagents, lab samples, and preparing and analyzing electrophoretic gels containing - p
and *°S (i.e., 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
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stored at a shielded location adjacent to the fume hood. A PHD cell harvester is also located in
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 2p
and *°S, 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 2p and S
(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 handling
reagents, lab samples, and preparing and analyzing electrophoretic gels containing pand '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 *’P and »’S 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 IRL. RAM material containing trittum 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:

o H (Tritium); 12.3 year haif-life; 18.6 keV max §, no y
31p. 14.3 day half-life; 1.710 MeV max B, no y
*  358; 88 day half-life; 167 keV max B, noy

3*S activities were completed by 4/95. Over 20 half-lives have passed since this time. p
activities were completed in 6/99. Over24 half-lives have passed since this time. *°S and *p
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.

32p 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
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C “low-level” isotope laboratories. Note that although maximum inventory quantities, if present,
could place them in the Type B “medium-level,” the lower classification was made since:

e quantities routinely handled outside of storage generally fall within the Type C range;,

and
e 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 11).

Decommissioning Plan

The primary decommissioning goal is to verify that IRL residual radioactivity levels are below
limits specified in NUREG 1556 — Volume 11, Table 8.5 Acceptable Surface Contamination
Levels. For this deconunissioning, these levels define the Derived Concentration Guideline Level
(DCGL) as described in NUREG-1575, Multi-Agency Radiation Survey and Site Investigation
Marnual (MARSSIM) and have the following values for *H, **P, and *°S;

e Average: 5,000 DPM/100 cm2
e Maximum: 15,000 DPM/100 cm’
e Removable: 1,000 DPM/100 cm?

The secondary decommissioning goal is to reduce detected IRL residual radioactivity to levels
approaching/equivalent 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, Simplified Procedure, decommissioning technique was adopted for
the IRL decommissioning. The Simplified Procedure requires that at least 30 measurements
should be taken. For Class 3 Areas, MARSSIM further 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 **P and *S. The G-M probe was moved slowly over the
surveyed area. A 1-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 cm? 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 in 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 10. Location will be selected
based on professional judgement. Direct radiation surveys will be made at each swipe
location.

3. 15 Swipes will be taken from non-impacted locations (e.g., office 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. Laboratory benches: Swipes will be primarily taken from bench area workstations. Direct
radiation surveys will be made of the entire area.

2. Laboratory Fume Hoods: At least 2 swipes will be taken at each fume hood. Direct radiation
surveys wiil be made of the entire area.

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

4. Impacted Equipment: 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 | 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 2p 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 DPM/100 cm? and 3600 DPM/100 cm?,
respectively. This sensitivity is adequate to meets the “Average” DCGL for total **P and *°S
congamination. 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
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calculates DPM using internal spectrum fitting techniques. The MDC for this detector is
estimated to be fess than 30 DPM for *H (Table 7.2, MARSSIM). The LSC sensitivity is
sufficient to meet the “Removable DCGL for *H, *’P and g,

Radiation and Contamination Survey 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:

Syrve Number Direct | “H(DPM/100cm®) | “°P (DPM/100 cmn®) S (DPM/ 100 cm?)
Unity of Survey
Samples | (mRenvh) Mean SD Mean SD Mean SD
Impacted 46 ND 21.0 19.6 14 36 12 1.7
, Non- 15 ND 35 4.4 1.0 22 0.6 14
impacted
Equipment 23 ND 4679 | 20512 1.1 25 2.0 26 |

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 resuits:

Survey Unit S+ Value Critical Value Null Hypothesis
Impacted 46 32 Rejected
Non-Impacted 15 12 Rejected
Equipment 22 18 Rejected

The critical values are from MARSSIM Table 1.3 for «=0.05. 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 (i.e., DCGL) for

’H 3p and ¥'s.

Contamination levels above the RSC action level (100 DPM/100 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 Centrifuge 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 (i.e., 250 DPM per 2-ml DI water flush).
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Report Conclusion

All of the direct radiation survey measurement were less than the “Average” DCGL and were

consistent with background levels. All swipe samples were less than the “Removable” 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-I> IRL facility be
released from all radiological controls and placed into general service.

73 ad

il oL, — — _,.
Independent Reviewer Date

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 Officer on NRC Material License No. 24-00889-01. Mr. Sorensen is not
associated with IRL activities and is considered an independent reviewer.

Concurrence:

R

Chajrman, Saint Luk Date
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Attachment A

Immunological Research Laboratory
Authorized Licensed Material Use



@ Saint Luke’s Hospital
of Kansas City

SAINT LUKE'S HEALTH SYSTEM June 13, 1996

TO: U.S. Nuclear Regulatory Commission
Region III Office
801 Warrensville Road
Lisle, IL. 60532-4351

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

FROM: St. Luke's Hospital of Kansas City
Department of Radiation Therapy
Womnall Road at Forty-Fourth
Kansas City, MO 64111

1. Reference our license renewal application dated Nov 14, 1994,
2, Please replace Attachment 9.6.2, In-Vitro Use of P-32 & S-35, 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).

CEL

John C. Erb, Ph.D.
Radiation Safety Officer

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

Wornatl Road at Forty Fourth »Xansas City. MG 64111 = {816) 932-2000

-



ATTACHMENT 9.6.2

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

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

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

3. Isotopes
" TSOTOPE | CHEMICAL FORM | POSSESSION LIMIT_
Phosphorous-32 YATP 10 mCi
Sulfur-35 adATP 10 mCi

4. Description of Use.

a. The byproduct material will be ordered by, and used under the direction of Nabih L.
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. 51, dated Jun 11, 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 §-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 radicactive waste will be
in Room 5. All 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 |
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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



Dr. Abdou's Lab
Dickson-Diveley Building, Second Floor

Outside - Parking Garage

Room 24 | Room 25
Archival Reords ‘Radioactive
Waste

Stair well

Scale: 1/4" = 1 foot

Haliway

J Room 13 Archival Records \
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Attachment C

Calibration Certificate



[remwegiest Oty Manufacturen

" LUDLUM MEASUREMENTS, INC.
M Scientific and Industial POST OFFICE BOX 810 PH. 9152355454

CERTIFICATE OF CALIBRATION

Insttuments 501 OAK STREET FAX NO. 915-235-4672
SWEETWATER, TEXAS 79556, US A,
CUSTOMER ST, LUKE'S HOSPITAL o o o ) ORDER NO. _ 236530
Mtg. . tudlum Megsurements, Inc.  Model 3 . seriolNo. ISES B
Mig.  ludlum Measurements,lnc. . Model . 449 ____ SeralNo. FRG3643
Cal. Date o 16-AUg-99__ . ColDue Date _16-Aug-00 . Calinterval 1 Yeor Metertace  202-608
Check mark ig]’opplies to applicable instr. and/or detector AW mfg. spec. ...  _8G _°F RH .58 % Al _707.8 mmHg
7 New Instrument Instrument Received Within Toler. +-10% 1 10-20% ' 'OutofTol.  Requiring Repair | - Other-See comments
v, Mechanical ck. " Meter Zeroed Background Subtract "~ Input Sens. Linearity
v F/SResp. ck '« Reselck. ' window Operation v Geolropism
W Audio ck. .| Alarm Setting ck. W, Batt, ck. {Min, Voli} 22 vbC
‘| Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. " Calibrated in accordance with LMI SOP 14.9 rev 12/19/89.
Threshold \
instrument Voill Set %00V InputSens. _ 34 _mV Del.Oper. __900 _ VvV at _34  mVv DialRalio CeE m,
TVHV Readout (2 points)  RefAmst. . f . .._____N¥ Rebflnst. _ ___ _____ /. __..__ . ¥
COMMENTS:
Cs-137 = 1 pCi check source SN /{27 reads = O. L me X&!éme/h\% with the screen of the 44-9
facing the source at surface level with the source door open
Gamma Calibration. GM deteclors positioned perpendicular 10 source except for M 44-9 in which the front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X100 . _ .. _ e M80mRAT e /S
Xi00 . . S50mR/r — o-49.
X o dsmR/he e Yoy _
X0 e SR e 2.5
AL LA MR/ = HR0cpm e /-5
X e JOmRMr L e e I~
X0 _&92 cpm O LS
X0y _fe4 cpm L L L e e 0.5

‘Uncertainly within+ I0% C.F.within¢20% . _.__ — X 0,1 Range(s) Calibrated Electronically

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Digital Log
Readout L L o Scale

Ludium Measurements, Inc. cerlifies 1hat The above Instrurnent has been calibraled by standards raceable to the National Institute of Standords and Technology. or lo the calibration taciiities of
other International Standards Organtzation members, or have been derived rom accepted valuas of natural physical constants or have been derved by the ratio type of calibration techniques.
Tha calibraiion system conforms ia the raquirements of ANSI/NCSL 2540-1-1994 and ANSI N333-1978 Stale of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources:

Cs-137 Gamma s/N Ivf1162 | 1G22 ! Imses | 1s105 + 'rioos i a7y wiEss2 | (ESS) | Neutron Am-241 Be §/N 1-304
Sl AphaS/N .. BelaS/N o . i Other )
w m5008/N . 50800 . Oscilloscope /N o A Multimeter S/N 61341135

Calibrated By: C;a'm .

e ... . Dale /& 4«43,99 -

Reviewed By: %\\ﬁ!\a\.ﬁ A\\Qﬁ\:‘ e .. .. . DBate \\9 A C,C,

FORM C224  07/30/9%

This cedificole shall not be reproduced excepl in full, withou! the written approvol of Ludlum Measurems Inc.
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Survey Results



D-D Impacted Areas

Contamination Smear Result Summary

DCGL
{DPM/100 1000
cm2):
Critical
Value; 32
H-3 P-32 5§35
Room# Swipe# (DPM/100 (DPM/100 (DPM/100 H-3Di P-32Di S-35Di H-3 c-14 §-35
S5+ S+ 5+
cm2) cmz2) cm2)
4 1 07 4.4 37 9993 995 6 9963 1 1 1
4 2 398 02 0.9 960.2 999.8 999 .1 1 1 1
4 3 44 1.2 0 995 6 998.8 1000 1 1 1
4 4 56.7 0 0 9433 1000 1000 1 1 1
4 5 o 0 1.7 1000 1000 998 3 1 1 1
4 6 50.1 0 0 9499 1000 1000 1 1 1
4 7 49 0 0 9951 1000 1000 1 1 1
4 8 9.2 1.2 0 9908 998.8 1000 1 1 1
4 9 28.1 0 0 971.9 1000 1000 1 1 1
4 12 0 0 5.1 1000 1000 994.9 1 1 1
4 13 67.7 0 0 9323 1000 1000 1 1 1
5 1 B6 8 1.8 991.4 992 998.2 1 1 1
5 3 185 0 24 9815 1000 9976 1 1 1
5 4 26.2 a 33 973.8 1000 996.7 1 1 1
5 5 75.8 0 ] 924.2 1000 1000 1 1 1
5 6 1 0 25 999 1000 9975 1 1 1
5 8 52 0 6.7 994 8 1000 993.3 1 1 1
5 16 47 o 4.4 9953 1000 995.6 1 1 1
5 1 0 21.7 0 1000 9783 1000 1 1 1
5 12 17.2 0 0.1 982.8 1000 999.9 1 1 1
5 15 61.4 0 0 938.6 1000 1000 1 1 1
6 1 42.1 o 26 957.9 1000 997.4 1 1 1
6 3 0 0 15 1000 1000 998.5 1 1 1
6 4 43.1 0 0 956.9 1000 1000 1 1 1
7 1 19.4 0.9 ) 980.6 999 1 1000 1 1 1
7 2 2.7 0 2 997.3 1000 998 1 1 1
7 3 238 24 0.2 976.2 997.6 999.8 1 1 1
7 7 39.6 0 0 960 4 1000 1000 1 1 1
7 8 43 0 03 9057 1000 9997 1 1 1
7 9 0 0 0 1000 1000 1000 1 1 1
7 10 10.1 o 1.8 9899 1000 998.2 1 1 1
7 " 346 0 ] 965.4 1000 1000 1 1 1
8 1 39.9 25 0 960.1 9975 1000 1 1 1
8 2 18.6 21 0 981.4 9979 1000 1 1 1
8 3 222 0 1.4 977.8 1000 998 8 1 1 1
8 5 153 0 0.1 9847 1000 999.9 1 1 1
8 6 16 0.1 25 984 999.9 9975 1 1 1
8 7 22 28 03 978 997.4 999.7 1 1 1
8 8 8.2 05 0 9918 9995 1000 1 1 1
8 10 58 7.1 0.4 994.2 9929 990.6 1 1 1
8 11 0 16 1 1000 998.4 999 1 1 1
8 12 189 44 1.3 081 1 9956 998.7 1 1 1
9 4 6.4 ) 4.6 9736 1060 §95.4 1 1 |
9 5 26 0 ] 974 1000 1000 1 1 1
9 6 24.4 39 4.4 975.6 996.1 £95.6 1 1 1
10 5 245 0 0 9755 1000 1000 1 1 1
Count: 46 46 46 S+; 46 46 46
Avg
(DPM100  21.0 14 1.2
cm2):
Stdy
(DPM/H00  18.6 36 17 oL YES  YES YES
em2): met?




D-D Unimpacted Areas

Contamination Smear Result Surnmary

DCGL
(DPMA00 1000
cm2):
Critical
Value: 12
H3 P32 535
Room # Swipe# (DPM/100 (DPM/00 (DPMH00 H-3Di  P32Di  S35Di L ¢4 335
S+ S+ S+
cm2] cmz} cm2}
U 1 121 49 0 6870 0951 1000 3 1 3
u 2 7.9 0 0 9921 1000 1000 1 1 1
U 3 0 34 0 1000 9966 1000 1 1 1
u 4 0 0 0 1000 1000 1000 1 1 1
U 5 8.1 0.4 23 9919 9996  997.7 1 1 1
U 6 0 7 0 1000 993 1000 1 1 1
U 7 10.9 0 0 989.1 1000 1000 1 1 1
U 8 0 0 0 1000 1000 1000 1 1 1
u 9 6 0 0 994 1000 1000 1 1 1
U 10 45 0 0 9965 1000 1000 1 1 1
u 11 0 0 0 j000 1000 1000 1 1 1
u 12 0.9 0 0 9991 1000 1000 1 1 1
U 13 0 0 53 1000 1000  994.7 1 1 1
u 14 0 0 0 1000 1000 1000 1 1 1
U 15 28 0 07 997.2 1000 9993 1 1 1
Count: 15 15 15 Cre 15 15 15
Avg
(OPMIG0 35 1.0 0.6
cm2):
Stdv L
(DPM/100 4.4 2.2 14 [r’ni?? YES YES YES

cm2);




D-D Equipment

Contamination Smear Result Summary

DCGL
(DPM/100 1000
cm2):
Criticai
Value: 18
H-3 P-32 8.-35
Room # Swipe # Description (DPM/100 (DPM/100 (DPMHMO0 H-3Di  P-32Di  S-35 Di ';f 08'14 5;5
cmaz) cm?) cm2)
4 10 tncubator 12 13 o] 988 998.7 1000 1 1 1
4 " Centrifuge 2773 0 05 722.7 1000 099.5 1 1 1
5 Sample Cell Harvester 9873.7 1.1 c -8873.7 9889 1000 1 1
5 2 Cell Harvester 927 0 9.8 907.3 1600 990.2 1 1 1
5 7 Freezer 0 4.7 0 1000 995.3 1000 1 1 1
5 8 Fridge 52 0 6.7 994.8 1000 693.3 1 1 1
5 9 HW Bath i) 0 4.7 1000 1000 9953 1 1 1
5 13 Autoclave 675 28 58 932.5 897.2 9394.2 1 1 1
5 14 Shaker Table 527 o] 06 947.3 1000 9994 1 1 1
6 2 Centrifuge 334 o] 16 966.6 1000 g98.4 1 1 1
6 5 Ice Machine 39 4] 1.5 961 1000 9985 1 1 1
7 4 Heat Block 52.2 o] 04 8478 1000 999.6 1 1 1
7 5 Microcentrifuge 0 0 3 1000 1006 997 1 1 1
7 ] HW Bath 54.8 o] 26 945.2 1000 997.4 1 1 1
8 4 Electrophoresis Unit 23 38 0 977 996.2 1000 1 1 1
8 9 Refridgerator 403 0.4 0.5 959.7 999.6 8999.5 1 1 1
9 1 Film Developer 0 ] 0 1000 1000 1000 1 1 1
2] 2 Gel Camera 4] 0 0 1000 1000 1000 1 1 1
9 3 Film Casettes. 22.4 a 1.7 g77.6 1000 998.3 1 1 1
10 1 -20 Freezer 324 05 31 967.6 999.5 996.9 1 1 1
10 2 -20 Freezer 423 0 27 957.7 1000 997.3 1 1 1
10 3 Chromatography Cabinent 0 0 0 1000 1000 1000 1 1 1
10 4 -80 Freezar 415 0.2 1] 9585 999.8 1000 1 1 1
Count: 23 23 23 S+ 22 23 23
Avg
(DPM/100 467.9 11 20
ch2):
Stdv
(OPMH00 20612 25 26 beet YES  YES  YES
cm2): met?




Attachment E
Liquid Scintillation Counter

Analytical Data



USER : 1 LABMASTER

PROTOCOL : 5 RSO BenchWipes 86/20,/2000
DATE : 23-02-1980

TIME : 13:03

Background samples:

Pos CTime CPM
i 900 44 7
5k¥§$ ————————————————————— BACKGROUNDS
44.7 = Mean
0.0 = 8t.Dev.
Unknown samples:
Poa CTime H3_DPM S35_DPM P32_DPM SQPE
{ 2 180 0.7 4.4 3.7 739.68
b4 3 180 39.8 Q.2 0.9 742.40
3 4 180 4.4 1.2 0.0 732.80
;_ 5 180 56.7 Q.0 0.0 729.82
' B8 180 0.0 0.0 1.7 728.29
C 7 180 50.1 0.0 0.0 730.89
8 180 4.9 0.0 0.0 723.29
?? 9 180 9.2 1.2 0.0 715.03
9 10 180 28.1 0.0 0.0 707.78
te 11 180 - 12.0 1.3 0.0 730.73 L
W 12 180 277.3 0. 0.5 724.88 . (e je
' © 2 g s VNN
Pos CTime H3_DPM S535_DPM P32_DPM SQPE
tt 13 180 0.0 0.0 5.1 B76.89
12 14 180 67.7 0.0 0.0 663.19 b
H 15 180 9873.7 11.1 0.0 727.73 ——co !
Total activity: H3 10384.2 DPM
835 0.0 DPM
P32z 0.0 DPM
Radiation Safety Officer

G-23 60



USER : 1 LAEMASTER

PROTOCOL : 5 RSO BenchWipes 6/20/2000
DATE : 21-02-1880

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 SQPE
< 02 180 8.6 8.0 1.8 688.93
e 3 180 92.7 0.0 9.8 876.47 — €U basves A
3 4 180 18.5 0.0 2.4 T707.27 exre/red SorRee
¢ 5 180 26.2 0.0 3.3 692.04
¢ B 180 75.8 0.0 0.0 684.80
¢ 7 180 1.0 0.0 2.5 680.42
7 8 180 0.0 4.7 0.0 716.56
7 9 180 5.2 0.0 6.7 687.54
g 10 180 0.0 0.0 4.7 B81.07
g 11 180 4.7 0.0 4.4 694.87
(12 180 0.0 21.7 0.0 714.61
Pos CTime H3_DPM 535_DPM P32_DPM SQPE
1. 13 180 17.2 0.0 0.1 706.32
; 14 180 67.5 2.8 5.8 715.81
i 15 180 52.7 0.0 0.6 704.15
518 .. 180 61.4 0.0 0.0 722.57
G- 18 180 42.1 0.0 2.6 734.48
219 180 33.4 0.0 1.6 1734.51
1 20 180 0.0 0.0 1.5 695.10
4 21 180 43.1 0.0 0.0 731.99
s 22 180 39.0 0.0 1.5 729.68
2124 180 19.4 0.9 0.0 742.22
Pos CTime H3_DPM S35_DPM P32_DPM SQPE
2 25 180 2.7 0.0 2.0 698.73
? 26 180 23.8 2.4 0.2 737.93
v 27 180 52.2 0.0 0.4 712.27
T 28 180 0.0 0.0 3.0 697.04
¢ 29 180 54 _8 0.0 2.6 878.52
2 30 180 39.8 0.0 0.0 720.34
§ 31 180 4.3 0.0 0.3 717.88
5 32 180 0.0 0.0 0.0 717.11
w 33 180 i0.1 0.0 1.8 733.87
it 34 180 34.6 0.0 0.0 726.27
Poz CTime H3_DPM S35_DPM P32_DPM SQPE
¢.1 37 180 39.9 2.5 0.0 717.97
L 38 180 18.6 2.1 0.0 716.47
3 39 180 22.2 0.0 1.4 716.60
vy 40 180 23.0 3.8 0.0 731.61
r 41 180 15.3 0.0 0.1 733.88
¢ 42 180 16.0 0.1 2.5 742.39
7 43 180 22.0 2.6 0.3 738.72
£ 44 180 8.2 0.5 0.0 703.88
z 45 180 40.3 0.4 0.5 731.51
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Total activity: H3 143429 .6 DPM
C14 126880.1 DPM

USER : 1 LABMASTER

PROTOCOL : 5 RSO BenchWipesmaﬂmu‘“/oo
DATE : 02-03-1880 wé
TIME : 07:35

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 SRSt ——e i DG
3 . . " -
4 180 0.0 8.6 1.1 728.31(ME€
5 180 284.8 6.2 0.0 730.97CHIL
6 180 9.1 0.9 1.2 737.01(_““,
[ ]
Total activity: H3 133452.4 DPM
S35 113573.5 DPM
P32 832.4 DPM

Radiation Safety Officer
7.3-0¢
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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.

b. The name of the person performing the survey.

c. The date the survey was performed.

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

e. Background readings and each instruments’ efficiency or correction factor.

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

g. 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.

I noted that your letter and application, both dated December 1, 2004, request retaining
the location of use at-b—ﬁ'
JlIWR However, this facility is currently listed on your license at

* Please clarify which street identification is correct and whether the
suite designation Is correct and should be reflected on the license.

Please be reminded that 10 CFR 35.22 and 35.23 are obsolete regulations, as of October
24, 2002. Your letter and application, both dated December1, 2004, referred to these
regulations and your Radiation Safety Committees.

This also confirms my understanding that it was your instruction to me to exclude the
restriction to not permit iodine-131 treatment of thyroid carcinoma at St. Luke's
Northiand Hospital and to exclude references to incorporate letters dated May 15, 2001,
and November 11, 2003, into this license, during the telephone call between you and me
on March 7, 2005. If my understanding Is not comrect please contact me immediately at
either *800) 522-3025 or (630) 829-0841.

Please note that, since you did not request a line item and since the amounts of licensed
matsrials are expected to be relatively small, | assumed that the authorization for
materials In 10 CFR 31.11 that formerly appeared on the St. Luke's Northland Hospital
license will be captured hereafter by the authorization in 6.G, “Any byproduct material with
Atomic Numbers 1 through 83, inclusive.) The license has been prepared in accordance
with this assumption. Please contact me if my understanding is incorrect.

In accordance with 10 CFR 2.390 of tha NRC's "Rules of Practice,” a copy of this letter will be
available electronically 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



accessible from the NRC Web site at http.//www.nrc.govireading-rm/adams.html. 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 penaity, 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 meticuious attention to detail
and the high standard of compliance which NRC expects of its licensees.

Sincerely,

Colleen Carol Casey
Materials Licensing Branch

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

Enclosure: Amendment No. 70
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