
Aastrorn 
July 16,2007 

Ms Cassandra F. Frazier 
U.S. Nuclear Regulatory Commission 
Region 111 
Materials Licensing Branch 
2443 Warrenville Road Suite 210 
Lisle, IL 60532-4352 
Phone: 630-829-9839 
Fax: 630-5 15- 1259 

NRC Materials License No. 2 1-265 19-0 1 (Amendment No. 12) 
Docket No. 030-33266 

Dear Ms Frazier, 

An amendment of NRC Materials License No. 2 1-265 19-0 1 (Amendment No. 12) is requested to enable 
Aastrom Biosciences to vacate and decommission laboratory space located within the licensee’s facilities at 24 
Frank Lloyd Wright Drive, Domino’s Farms, Lobby L while transferring activities to adjacent new laboratory 
space located across the hallway between Lobby L and Lobby K at the same address. 

A Report on the Final Radiological Status of Areas Being Vacated is attached. This survey was performed by 
Radiation Safety Associates, Inc., Hebron, Connecticut as required for decommissioning of the old laboratory 
space. We request that the identified areas be released for free use after review by the Nuclear Regulatory 
Commission. 

All activities with licensed material currently have ceased pending approval of the decommissioning process 
and completion of amendments to enable re-initiation of activities in the new laboratory space in accordance 
with NRC regulations. A point-by-point list of proposed amendments to the license to enable resumption of 
activities in the new laboratory space is attached. The basement storage area which is listed as a radioisotope 
storage area on the current license is retained and will not change. 

Please contact me if additional information is required. 

Sincerely, 

Douglas M. Smith, Ph.D. 
Principal Research Scientist 
Radiation Safety Officer 
Telephone: 734-930-5789 
E-Mail: dsmith@aastrom.com RECEIVED JUC 2 0 2007 

Aastrom Biosciences . Domino’s Farms, Lobby K 24 Frank Lloyd Wright Dr. . Ann Arbor, MI 48105 USA 
Tel: 734-930-5555 . Fax: 734-665-0485 . mail@aastrom.com . www.aastrom.com 

mailto:dsmith@aastrom.com
mailto:mail@aastrom.com
http://www.aastrom.com
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List of proposed changes under the current amendment: 

-Line 10 of the Materials License should be changed from Lobby L to Lobby K. The 
Company address remains the same. 

-A blueprint and floor plan of new laboratory space with proposed areas for 
licensed materials use is attached. 

-This entire area consists of a total of 30,000 square feet (sq. ft.) of space 
(Figure 1). All doors are secure with access only for authorized personnel 
as shown on the blueprint. 
-The Research Laboratory area is approximately 3700 sq. ft. (Figure 2). 
-The Radioisotope laboratory (200 sq. ft.) is a secure and locked area 
within the Research laboratory space with limited access by authorized 
laboratory personnel (Figure 2). Source material obtained from 
commercial vendors will be stored in a locked 4°C refrigerator within this 
radioisotope laboratory as indicated on the floor plan. Nearly all 
radioisotope work will be carried out in this locked Radioisotope 
laboratory. This secure room contains a sink, bench space, liquid 
scintillation counter, 37°C incubators and biological hood space. An 
additional equipment area with -20°C and -80°C freezers and other 
equipment is located immediately adjacent to the radioisotope laboratory. 
Infrequently, additional bench space may be required in the main research 
lab as shown on the blueprint. 
-The Company now employs approximately 65 individuals of whom only 
5 are authorized users as indicated on the materials license. 
-The office and laboratory space remain located on the second floor 
(ground level) while waste storage also remains in the secure room located 
on the first floor (basement). Use of the basement storage room will 
remain the same and will not change on the current amendment. 

-With exception of the proposed new laboratory space, all operations will be 
conducted exactly as currently described in the Materials License and the 
Radiation Safety Manual (Attachment D - License application dated September 9, 
2003). 

-We respectfidly request expedited review, if possible, as all research experiments 
and activities utilizing radioisotopes have been halted pending approval of the 
proposed amendments. 
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1.0 BACKGROUND INFORMATION 

1.1 General 

The subject of this report is Aastrom Biosciences, lnc. (Aastrom), 24 Frank Lloyd Wright 
Drive, Domino's Farms Lobby L, Ann Arbor, Michigan. Aastrom is licensed by the U.S. 
Nuclear Regulatory Commission (Materials License 2 1-265 19-0 1 Amendment 12). It is 
moving its operation from this space to newer quarters in the same building that better suit its 
needs. 

Prior to this survey, nearly all of the equipment had been moved out of the Gene Therapy Lab 
(the Restricted Area). The few remaining components were wiped and, if uncontaminated, 
moved to Aastrom's new laboratory space. Radioactive material, or equipment that might be 
internally contaminated, was moved to a basement storage area that is currently listed as a use 
location on the license. 

For purposes of this survey the entire space was divided into two (2) survey units. The Gene 
Thera y Lab and the Darkroom were Restricted Areas and together comprised approximately 
414 ft . These combined were considered to be a MARSSIM Class 1 area, The remainder of 
the Aastrom space was considered a MARSSIM Class 2 area. A drawing of this facility is 
contained in Attachment A. The surveys were performed on May 16 and 17,2007. 

P 

1.2 Scope of Work 

The decommissioning survey of this facility was done according to the guidance in 
NUREG-1757, Volume 1, Section 8, entitled Group 1 Decommissioning with no 
decommissioning plan required. This consisted of the following measurements and samples: 

. One hundred percent scanning of all surfaces in the Gene Therapy Lab and Darkroom 
(the Restricted Area), using a gas proportional radiation detector (see Appendix B for 
information on detection sensitivities); 
Fifty scan survey of all surfaces in the areas outside the Restricted Area; 
Evaluations for total and removable radioactive material at each location exhibiting 
elevated radiation levels during the scan survey, or at a minimum of one wipe 
comprising 100 cm2 per 300 ft2; 
Wipe samples inside sink drains and traps, ventilation return grilles, and other places 
that were likely to be contaminated. 

= 
9 

. 

2.0 POTENTIAL CONTAMINANTS AND RELEASE CRITERIA 

2.1 Potential Contaminants 
This license is permitted to possess the following radioisotopes: 

9 Tritium (3H), t1/2 = 1 2 . 3 ~ ;  
Chromium-51 ('kr), t1/2 = 27.7 d 

Radiation Safety Assockztes, Inc. 1 
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May 30,2007 . . Phosphorus-32 and -33 (32P and 33P), t1/2 = 14.28 d and 25.3 d respectively; and 
Sulfur-35 (35S), t112 =87.2 d. 

2.2 Release Criteria 

The limits used for release of this facility were 2000 d p d 1 0 0  cm2 total contamination and 
200 dpm/lOO cm2 removable contamination. 

3.0 SURVEY INSTRUMENTATION 

3.1 Direct Measurements and Scans 

Attachment B lists the instruments used in performing the scan and direct surveys. All 
instruments used had been calibrated within the previous six months using NIST-traceable 
standards. Calibration certificates and MDA calculations are included in Attachment B. 
Operational and background checks were performed on these instruments daily. For purposes 
of calculating detection sensitivity of beta-detecting instruments, the efficiency for 35S was 
used. 

3.2 Wipe Sample Analysis 

Wipe samples were counted using Aastrom’s liquid scintillation analyzer. 

4.0 FINAL STATUS SURVEY PROCEDURES 

4.1 Wipe Surveys 

4.1.1 
Representative wipe samples of floors, countertops, shelves, drawers, sink interiors and 
the like were taken using Whatman Number 2 absorbent paper circles, and rubbing them 
over approximately 1 00cm2 of the surface to be surveyed using moderate pressure. 

Floors, Countertops, Shelves, Drawers and Cabinets 

4.1.2 Sink Drains and Traps 
Each sink drain (Restricted Area and Unrestricted Area) were sampled using cotton- 
tipped wooden applicators and liberally rubbing all accessible interior surfaces. 

4.1.3 Floor Drains 
There were no floor drains in this facility. 

4.1.4 Ventilation Returns 
There were five return grills in this facility. 

Radiation Safety Associates, Inc. 2 
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4.2 Surface Scans 

Direct scanning of surfaces was performed to identify locations of residual surface and near- 
surface contamination. Scan surveys were performed on all accessible surfaces in the 
restricted areas, including floors, countertops, shelves, drawers and walls. Scan surveys were 
accomplished by maintaining the radiation detector at a distance of approximately 1 cm from 
the surface being evaluated, and by moving the detector at a velocity that did not exceed one 
detector-width per second. The audible indicators were used to help identi@ locations having 
elevated levels of direct radiation. Scans were performed using the Ludlum Model 43-68 with 
the Model 2224- 1 (sensitive to beta radiation), and the Ludlum 44- 17 with the Model 3 
(sensitive to low-energy photon radiation). 

4.2.1 Background Level Determinations 
Background count rates were determined by taking measurements on surfaces similar to 
those to be assessed but unlikely to be contaminated. Background readings are recorded 
in Attachment B. 

4.2.2 Data Reporting and Interpretation 
Values reported were adjusted for contributions from background. 

5.0 SURVEY FINDINGS 

5.1 Wipe Survey Results 

Attachment D to this report contains all the wipe survey locations and the results of the wipe 
analyses. These locations included sinks and sink drains, air vents, drawers and other fixtures 
and equipment that may have become contaminated during licensed material use. No 
removable contamination was detected. Wipe test results are reported in units of dpm/l 00cm2 
for comparison with the release criteria. 

5.2 Direct Contamination Survey Results 

No evidence of residual contamination was found during the direct scan survey. Therefore 
direct measurements were made in areas considered to be most likely to have been 
Contaminated. 

5.3 Direct Gamma Radiation Survey 

Since Aastrom is not licensed for any significant photon-emitting radioisotopes, no photon 
exposure rate measurements were made at a distance of one meter above surfaces. 

Radiation Safety Associates, Inc. 3 
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May 30,2007 
It was determined that no renovations have occurred during Aastrom’s occupancy of these 

spaces where potentially contaminated areas might have become inaccessible under current 
conditions. 

6.0 FINAL DISPOSITION OF LICENSED MATERIAL 

All licensed material was transported to Aastrom’s basement storage area awaiting a license 
amendment to add the new laboratory space to the license. There was no radioactive waste in 
the laboratory at the time this survey was done, and no radioactive waste was produced during 
this survey. When this survey concluded there was no licensed radioactive material remaining 
in the spaces that were abandoned by Aastrom. 

7.0 SUMMARY OF FINAL RADIOLOGICAL CONDITIONS 

On the date that the final radiological status surveys were completed, there was no 
detectable residual licensed radioactive material remaining at this facility. Therefore the 
requirements that radiation from residual licensed radioactive material at this facility must 
result in a TEDE to an average member of the critical group of less than 10 mrem per year, 
and that the residual radioactivity has been reduced to levels that are as low as reasonably 
achievable (ALARA), have been met. 

K. Paul Steinmeyer, W T  
Senior Health Physicist 
Radiation Safety Associates, Inc. 

Date 

Radialion Safety Associates, Inc. 4 
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Maj, 30, 2007 
LIST OF ATTACHMENTS 

Attachment A: Floor Plan. 

Attachment B: Calibration Certificates and MDA Calculations. 

Attachment C: Direct Survey Measurement Locations and Results 

Attachment D: Wipe Sample Locations and Results 

Radiation Safety Associates, Inc. 5 
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Instruments Used 
Calibration Certificates and 

MDA Data 
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ATTACHMENT B 

MDA Data 
Detector Held Stationary at  1 crn Above the Surface 

Meter: Ludlurn Model 2224-1, s/n: 129459 Digital RatemeterIScaler 
Detector: Ludlum Model 43-68, s/n 091223 (126 cm2 thin-window gas proportional 
counter) 

All values calculated to 95% CL via MARSSIM methods. 

A. Counting Statistics Based on the Efficiency for Sulfur-35 
(Worst Case Detection Limits) 

Direct (Static) Measurement of Surface Contamination 
INPUT DATA: 
Background Count = 2 14 cpm 
Background Counting Time = 5 minutes 
Sample Counting Time = 5 minutes 
Detector Efficiency = 4.6 % 
Detector Area = 126 cm2 

RESULTS: 
Minimum Detectable Activity (MDA) = 535.5 dpm/l00 cm2 

B. Counting Statistics Based on the Efficiency for Phosphorus-32 
(Best Case Detection Limits) 

Direct (Static) Measurement of Surface Contamination 
INPUT DATA: 
Background Count = 2 14 cpm 
Background Counting Time = 5 minutes 
Sample Counting Time = 5 minutes 
Detector Efficiency = 22.2 % 
Detector Area = 126 cm2 

RESULTS: 
Minimum Detectable Activity (MDA) = 1 1  1 d p d 1 0 0  cm2 

Radiation Safely Associafes, Inc. 10 



Aastrom Biosciences, Inc. 
Final Radiological Status Report 
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ATTACHMENT B 

MDA Data 
Scan (Dynamic) Survey 

Each technician performing direct surveys was tested to determine the minimum counting rate 
he could aurally perceive in excess of the background counting rate for the instrument being 
used. Using the methodology provided in NUREG/CR-5849, it was shown that the scanning 
MDA was adequate to detect the ALARA concentration levels. 

Where: 
D. , = 

D. = 

Audibly discernable increase in instrument counting rate 
Discemabl y different cpm - Bkgd cpm 

Bkgd cpm 
Background counting rate (cpm) 
Instrument counting efficiency (counts per disintegration) 
Area of the detector sensitive area (cm’) 

Rb = 
E = 

A = 

Ludlurn Model 44-1 7 with Ludlum Model 3 
Each technician was able to aurally discern an increased counting rate of 1200 cpm in a 900 
cpm background. For a background counting rate of 900 cpm, a Di = 0.33, detector area = 
20.4 cm’, and an efficiency of 18.2% (for 1251). 

0.33 x 900 MDA = = 8,080 dpm / 1 OOcm’ 20.4 0 . 1 8 2 ~ -  
100 

Ludlurn Model 43-68 with Ludlurn Model 2224-1 
Each technician was able to aurally discern an increased counting rate of 350 cpm in a 220 
cpm background. For a background counting rate of 220 cpm, a Di = 0.59, detector area = 126 
cm’, and an efficiency of 4.6% (for 35S). 

0.59 x 220 
126 0.046 x ~ 

100 

MDA = = 2243 dpm / 1 OOcm’ . 

For 32P (eff. = 22.2%): 

= 464 dpm / 1 OOcm’ 
0.59 x 220 

126 0.222 x ~ 

100 

MDA = 

Radiation Safety Associates, Inc. 11 
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