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INTRODUCTION 
 
This report is submitted to the President and designated members of the senior administration of 
the University, as required by the Radiation Safety Committee (RSC) Operating Guidelines and 
Case Western Reserve University’s (CASE’S) Broadscope State of Ohio (Nuclear Regulatory 
Commission Agreement State) License. The report summarizes the activities of the Radiation 
branch of the Department of Occupational & Environmental Safety (DOES) at CASE. Its contents 
cover the period from July 1, 2005 through June 30, 2006. 
 
 
OHIO DEPARTMENT OF HEALTH (ODH) LICENSE 
 
At present, CASE has one Ohio Department of Health (ODH) Broadscope license.  The license 
covers possession and use of both nuclear accelerator-produced radioactive material (NARM) 
and naturally occurring radioactive material (NORM) for experimental purposes. It also 
encompasses licensed use of 3 irradiators. 
 

ODH LICENSE EXPIRATION DATE PURPOSE 
011-011800-11 January 1, 2010 Broadscope License 
09-M-06944-01 May 31, 2008 Radiation-Generating Equipment 

Registration 
0849-34-04 December 31, 2006 South Carolina 

Radioactive Waste 
Transport Permit 

  
An unannounced, routine inspection of the Broadscope License was conducted on August 9 and 
10, 2005.  Five violations were found during these inspections and resolved with no financial 
penalty.  The violations cited were: 
 

1. FINDING: The Radiation Safety Office (RSOF) internal audits and Radiation Safety 
Committee (RSC) annual program audit did not provide adequate compliance 
oversight of the irradiator program (Ohio Administrative Code (OAC) 3701:1-38-11 
(E) (1) & (E)(3). The Radiation Safety Office was instructed to separate the irradiator 
program as an individual entity for each irradiator instead of including it as part of the 
overall sealed sources program.  

UNIVERSITY RESPONSE:  The irradiator program is audited by the RSOF three 
times per year.  The inspector reviewed the applicable records and noted that 
although the last audit was performed on May 17, 2006 for the four irradiators, it 
was difficult to isolate the specifics of the irradiator safety 
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RADIATION SAFETY PROGRAM RESPONSIBLE PARTIES  
 
SENIOR MANAGEMENT 
 
The Radiation Safety Program is designed to monitor, inspect, and/or audit activities of the AUs 
and their personnel.  Senior management oversight is assured by attendance of the Vice 
President for Campus Planning and Operations at all RSC meetings.  The Radiation Safety 
Committee conducts independent audits of the Radiation Safety Program.  RSOF Staff 
immediately responds to audit findings.  Both the audit findings and responses are reported to 
senior management and the Committee. 
 
 
RSOF AND AUs 
 
A shared responsibility for safety exists between the RSOF and the AU.  The AU is directly 
responsible for safe use of radioactive materials in the laboratory.  The Radiation Safety Office is 
responsible for ensuring that programmatic safety procedures are implemented and that the AUs 
are fulfilling their responsibilities for the monitoring of safety during experiments carried out in 
their laboratories.  Audits of the laboratories are conducted by the RSC at least twice per year by 
the RSOF to ensure compliance with the CASE license.  This audit program includes routine 
unannounced inspections of each AU’s laboratory. 
 
 
RADIATION SAFETY COMMITTEE (RSC) 
 
The Radiation Safety Committee assists the President and the University by ensuring compliance 
with the University’s Radiation Safety Program as outlined in the University’s Ohio Department of 
Health (ODH) Broadscope License. The Radiation Safety Committee members are chosen from a 
variety of disciplines to provide comprehensive expertise.  The Committee reviews all applications 
for use of radioactive materials. 
 
The 2005-2006 Radiation Safety Committee members and their affiliations are listed below.  The 
President of the University must approve changes to the voting membership.  The ODH is 
informed of Committee membership changes.  The Committee is also aided by input from ex-
officio (non-voting) and visiting members (non-voting). 
 
VOTING MEMBERS 
 

Dr. David Danielpour 
Dept. of Medicine 
Wolstein 3532 
Term Expires: 12/31/2007 
Chairperson: 12/31/2006 

Dr. Duna Massillon 
Dept. of Nutrition 
Research Tower 609 
Term Expires: 9/1/2008 

Dr. Monica Montano 
Dept. of 
Pharmacology 
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Dept. of Medicine 
DOES 
Service Building, 1st Floor 

Biophysics 
Med East- Robbins 535 
Term Expires: 9/1/2008 

 
 
EX-OFFICIO MEMBERS 
 

Kenneth Basch 
Vice President of Campus 



CASE RADIATION SAFETY ANNUAL REPORT 
FISCAL YEAR 2005-2006 

 

8 
 

 



CASE RADIATION SAFETY ANNUAL REPORT 
FISCAL YEAR 2005-2006 

 

9 
 

AUDITS 
 
RSC PERFORMANCE & RECORD AUDITS OF RSOF ACTIVITIES IN 2005-2006 
 
The audit process by the Radiation Safety Committee (RSC) is carried out in two different ways: 
 

• Performance audits are conducted on-site at the RSOF by individual RSC members at 
various times throughout the year 

 
• A compliance inspection of RSOF records is conducted shortly after the end of each 

fiscal year by a team of RSC Members.   
 
Performance audits of RSOF activities included the following areas: 
 
AREA AUDITED     # OF INDIVIDUAL   
       FILES EXAMINED        
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Isotope Possession Limits, and Waste Disposal Facility and was done by Drs. Jim Bruzik, 
Zhenghong Lee, Duna Massillon, Monica Montano, Anthony Berdis and Thomas McCormick. 
Each component consisted of randomly selecting five to 20 files in the past year to ensure items 
were present, up-to-date, and accurate and matched the database.  Two of 10 Irradiator Program 
files were deficient in training documentation.  Two deficiencies were found in Shipping Papers 
documentation, as no remarks were recorded in the file.  One deficiency occurred in the 
AU/Worker Training file, with an overdue date of 30 days.  One out of 10 Sealed Source files was 
deficient by being misfiled.  No deficiency was noted in the isotope possession limit audit. There 
were no deficiencies noted in any of the components of this survey of Waste Disposal Facility. 
 
RSOF RESPONSE: 
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• Semi-Annual Mailings (air/sewer inventory)  
• Valid RAM Application 
• Water Disposal Facilities (DOA990, Wolstein) & RSOF Laboratory 
 

The Results of this audit are summarized in this report as follows.   
 
 
ANCILLARY STAFF TRAINING 
 
RSC AUDIT COMMENT:  
 
An annual audit was conducted to verify the training status of ancillary personnel encompassing 
the following segments of this program: Animal Resource Center, Shipping/Receiving, Custodial, 
Security, and Plant Services.  A total of 107 ancillary staff workers were surveyed from July 1, 
2005 - June 30, 2006.  All custodial staff workers were found to have current training, being 
retrained less than a year ago.  The remaining ancillary staff were listed as being overdue in their 
training.  
 
RSOF RESPONSE: 
 
Ancillary training was conducted for Plant, Security, Shipping, Animal resource center personnel, 
and CASE and contract custodial.  Follow-up training will be done to ensure that all of those 
individuals who did not attend the scheduled training classes are trained. 
 
 
AU AND WORKER TRAINING 
 
RSC AUDIT COMMENT:   
 
AU files were audited for AU and Worker training status, from July 1, 2005 - June 30, 2006.  Of 
the 48 AUs randomly selected, all but 9 of their files were current in training status and one file 
was misplaced (with first name switched with the last name).  One of those files was found to be 
delinquent by three years, another by two years and the remaining by less than two months. 
 
RSOF RESPONSE: 
 
The 2 files noted above are for workers listed as Ancillary Optional, and do not require annual 
retraining based on their worker classification which is stated in the Training Enforcement Policy. 
The remaining workers were not overdue based on our Training Enforcement Policy. 
 
 
 
 
 
 
 
 
BIOASSAYS 
  
RSC AUDIT COMMENT:  
 
Audits were conducted to ensure completion of bioassays for laboratories using greater than 10 
mCi of 3H and/or 1 mCi 125I during the period of July 1, 2005 - June 30, 2006.  All qualifying user 
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ADMINISTRATIVE CONTROLS 
 
Administrative controls are established and approved by the Radiation Safety Committee for 
laboratories where RAM is used.  Controls include signage, training, laboratory access, 
dosimetry, and required services.  Written procedures document the control of procurement, 
control of use, and the control of disposal of all RAM at the University. 

 
The Small Animal Imaging Center (SAIRC) and a Dental CT unit became operational in the fall of 
2005.  The Assistant RSO, with the RSOF staff and RSO, have also updated and revised most of 
the Departments manuals, training, licenses, certificates, and standard operating procedures in 
2005-2006. 
 
 
AU CATEGORIES: 

 
RADIATION ACTIVE (RA) 
 
These AUs actively use RAM and have RAM inventory at the University in 281 laboratories.  
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SM 4 9 8 
D 11 12 12 

 
 
MASTER ISOTOPE LIST 
 
The master isotope (APPENDIX) list shows the University’s Isotope Inventory, the sum of the 
AUs’ inventory (excluding sealed sources), the sum of the AU Possession Limits, and the 
NRC/ODH Registration Limit.  
 
AU RADIOISOTOPE INVENTORY 
 
The Radioisotope Inventory Report (APPENDIX) lists researchers authorized to use radioactive 
material, the authorized radioactive materials used, the AU’s possession limits, and the activity of 
the isotopes on hand in each AU’s laboratories.   
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RSOF 
 
Facilities and equipment for laboratory inspection or isotope storage are located in the Service 
Building (1st Floor), Medical School (DOA990), and the Wolstein Building (1118, 1119, & 1120). 

 
 

PROGRAM OFFICE: 
 

Service Building (1st Floor)-Program offices (Clerical, RSO, & staff) & Conference Room: 
 
Up-to-date hardware is crucial for the amount of data that is accumulated and to ensure efficient 
and quick access to records in the RSOF.  To this end, one additional Macintosh computer was 
dedicated to the Radiation Safety Program. A Smart Board System augments the in-house 
training program, and allows our trainers to directly demonstrate the use of on-line database and 
training materials.  It also provides direct access to library services and campus maps during staff 
meetings and emergency incident exercises or responses.  
 
 
Radiation Laboratory: 
 
Service Building (1st Floor): 
 
The RSOF is located in the Service Building on the 1st Floor at 2220 Circle Drive.  The laboratory 
in the RSOF is equipped with a Packard Model 1900C Liquid Scintillation Counter (a duplicate 
machine is located in both Radioactive Waste Facilities), and a Packard 5000 Gamma Counter.  
The RSOF maintains bioassay equipment consisting of a single-channel analyzer and a detector 
for monitoring thyroid uptake of 125I.  The Department also has a multi-channel analyzer with a 
sodium iodide detector.  These instruments are used for bioassays and the quantification of air 
samples for EPA audits, as well as, for identification of unknown isotopes found during radiation 
inspections. The RSOF laboratory includes chemical hood, survey meters, decontamination 
supplies, and essential analytical and calibration equipment. 
 
 
Radioactive Waste Facilities: 
 
Medical School Waste Facility (DOA990): 
 
This facility has a separate office and a process/storage room for radioactive material and 
disposal activities.  This facility is maintained at negative pressure and has a filtered air exhaust 
system.  It also has a waste compactor, waste shredder, chemical and walk-in hood, survey 
meters, liquid scintillation counter, air monitoring equipment, and emergency response 
equipment. 
 
The storage area contains racks for the proper storage of solid and liquid waste.  Waste streams 
consist of dry solid, bulk liquid, and liquid scintillation vials.  The dry solid waste and the liquid 
scintillation vials are packed in standard 55-gallon drums.  Liquid waste is stored in 5-gallon 
carboys placed in spill trays so as to contain leakage.  Radioactive animal carcasses are kept in a 
designated freezer in the ARC until they are disposed. 

 
 

Wolstein Building Waste Facility: 
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This facility has a counting room (1120) that contains a chemical hood, a liquid process/ storage 
area (1119) that contains a walk-in chemical hood and solid process/ storage area (1118) for 
radioactive material and disposal activities.  The liquid process/ storage area and solid process/ 
storage area are used for short-term storage only.  All waste is transferred to the DOA990 facility 
for decay in storage and disposal.  This area maintains negative pressure relative to surrounding 
building spaces.   
 
One room of this facility also has been developed as a combined Chemical and Radioactive 
Materials Emergency Response center for the Wolstein Building. It contains spill supplies, a liquid 
scintillation counter, survey meters for both count and dose rates, and a computer that provides 
access to our Helix web database and MSDS in the event of radioactive spills. 
 
 
IODINATION EQUIPMENT 

 
Special iodination hoods, air pumps and activated charcoal-filter exhaust are placed in 
laboratories that conduct iodinations.  Currently three laboratories are able to perform iodinations 
while four iodination hoods are in storage.  Iodination hood locations are as follows: 

 
Bishop S630/ S629 Robbins (Med East) 564  WRB 1119 (Rad Waste Facility)  
   
DOA 990 (Storage)  
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RADIATION SURVEY METER CALIBRATIONS 
 
The CASE ODH Broadscope license requires annual calibration of portable survey meters.  
Properly calibrated meters allow for laboratories to perform accurate radiation surveys. AUs are 
responsible for the annual calibration, maintenance, and repair of their survey instruments. Count 
rate calibrations on survey instruments and minor repairs are provided by the RSOF as a free 
service.  The in-house services provided by DOES generated $12990 in cost saving over the 
fiscal year in lieu of using outside vendors. 
 
CALIBRATION/ SERVICE COST PER SERVICE COST SAVINGS
188 meters $55/meter $10340 
4 pumps $50/pump $200 
52 thyroid assays $25/assay $1300 
23 filter changes $50/ filter change $1150 
 TOTAL COST SAVINGS $12990 
 
There are 294 survey meters on campus.  The RSOF calibrated 188 of these meters in the last 
fiscal year.  There were 79 meters that were not in service. In-service meter calibrations including 
new meters totaled 215.  Six meters required outside service for dose calibration. Certificates of 
calibration are kept in the RSOF for all meters that are in service at the University.  Records for all 
meters include instrument efficiencies for isotopes used in laboratories. 
 
Four operational pumps for radioactive materials were also calibrated for use in the iodination 
hoods.  Our program also calibrated one iodination probe for thyroid assays weekly.  The 
continuous air monitor that is housed in the Med School Waste Facility (DOA990) required 23 
filter changes with 125I accompanying analysis. Thyroid dose assays were provided for individual 
radiation workers and air monitoring in the University radioactive waste facilities. 
 
CALIBRATION/ 
SERVICE 

05/06 04/05 03/04 02/03

Meter Calibration 188 233 245 250 
 
 
RAM SECURITY 
 
Radioactive materials and potentially hazardous chemicals must be secured against unauthorized 
access or removal when unattended.  All refrigerators, freezers, or other storage units with RAM 
labels that are located in unsecured areas must have a security lock to limit access to materials 
or must contain a security lock attached the storage units within a labeled lock-box. Access to 
isotope inventory also is controlled when no authorized individual is in the area and constant 
surveillance cannot be maintained.  Security checks by the RSOF are conducted on a monthly 
basis after normal working hours to ensure that areas where radioactive materials are present are 
properly secured.  All buildings undergo radiation security inspections each month.  Only minor 
violations of required security procedures were found.  
RAM Security Checks 05/06 04/05 03/04
Violations 74 89 104 
 
 
PERSONNEL MONITORING 
 
Personal radiation dosimeters are issued through the RSOF to new radiation workers and 
personnel who could receive a measurable radiation dose while working at the University.  All 
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Machines that produce ionizing radiation (RGE) require safety labeling of appropriate warning 
indicator systems and testing for radiation leakage during operation. Analytical Research units 
include electron microscopes, X-Ray diffraction and particle accelerators.  There are also X-Ray 
units in use for health care & diagnostic research. Radiation-generating equipment is inventoried 
quarterly and surveyed annually for leakage.  The investigators in charge of the RGE, not the 
RSOF, offer site-specific training programs for workers using this equipment.  DOES provide 
general safety classes for individuals using RGE. 
 
 
RADIATION- 
GENERATING UNITS 

05/06 04/05 03/04 02/03

Health Care & Diagnostic Research 42 32 32 32 
Analytical Research 40 48 51 51 
Tubes Only 17 19 18 19 
TOTAL 99 99 101 102 
 
RADIATION- 
GENERATING UNITS 

05/06 04/05 03/04 02/03

Analytical units In storage 23 21 23 23 
Analytical units Disabled 3 7 5 7 
Analytical units  
Out of Service 

11 9 7 7 

Diagnostic units Disposed 7 3 2 1 
Diagnostic units Purchased 11 2 1 1 
 
 
RADIOACTIVE MATERIAL RELEASES 
 
SEWER EXPOSURE CONTROL & MONITORING 
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EMERGENCY RESPONSE 
 

General emergency procedures have been developed and approved by the RSOF and RSC for 
spills, releases or loss of RAM, small fires, large fires, internalized contamination and medical 
emergencies.  The goal during any emergency response is to protect people first and property 
second.  The RSO or designee provides instruction, assistance and supervision of clean up as 
required.  The RSO is authorized to act independently and take prompt remedial action in 
emergency situations involving RAM.  Such actions are taken upon determination by the RSO of 
conditions that present imminent danger or threat to personnel, property, or the community at 
large. There were no radiation incidents documented over the past fiscal year. 
 
 
INCIDENT/ SPILL RESPONSE 

 
MAJOR INCIDENT/ SPILL 
 
This is a spill that involves personnel contamination or results in contamination outside of the 
intended work area; one that cannot be easily and effectively contained and cleaned up. 
 
MINOR INCIDENT/ SPILL 
 
This is a spill that does not involve personnel contamination and that remains inside the intended 
work area; one that can be easily and effectively contained and cleaned up without assistance 
from the RSOF. 
 
INCIDENTS 05/06 04/05 03/04 02/03
Major 0 1 1 5 
Minor 0 4 8 5 
TOTAL 0 5 9 10 
 
 
DOES WEB SITE & NEWSLETTER  
 
The DOES home web site (http://does.case.edu) provides integrated web-based access to DOES 
services.  Information on training classes, on-line retraining, and safety manuals is available at 

http://does.ccase.edu/
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LASER SAFETY PROGRAM 
 
Successful completion of an audit of all lasers on campus was done in 2005 and all laser users 
were trained. Laser Safety Training has progressed well since its inception during September of 
2004.  A standard operating procedure is incorporated into the Physical Safety Manual that is 
provided to all laser users. The Specialist in charge of this program successfully completed Laser 
Safety Officer Training in February 2005.  
 
The lasers of greatest concern are those labeled Class 3B and Class 4. The laser inventory was 
updated and new signs were posted.  There are a total of 150 lasers on the campus in 10 
buildings that are used in the laboratories of 39 researchers.  There are 65 Class 4 lasers, 55 
Class 3B lasers, and 30 lasers fall in the other classes of 1, 2, and 3A. 
 
Development of the internal operating procedure for the Laser Safety Program was completed.  A 
spreadsheet was developed this year for the Laser Safety Program.  Each PI received a copy of 
this spreadsheet that displays the status of the entire Laser Safety Program. More importantly, it 
allows each PI to select the lines applicable to only their program for maintaining an updated 
program file and inventory.  A consolidated Laser Safety Guidance Packet was developed and 
sent to each PI.  This packet was developed to assist PIs in implementation of their Laser Safety 
Programs. The guidance packet includes additional instructions on the following Laser Topics: 
OSHA Tech Manual, Guidance for Controlled Entries, Site SOP Guidance, Laser MAP Guidance, 
UV and Laser Safety, Laser Pamphlet of Calculations, Laser Sign Guidance, Guidance pertaining 
to Dye Lasers, Duties of the Laser Safety Supervisor, Overview of the ANSI Standard Laser 
Safety Controls and instructions for a Laser Safety Committee. 
 
 
CLEARANCES/ RELOCATION PROGRAM 
 
Researchers on the campus are often relocated.  This process requires decommissioning of old 
equipment, and relocation or termination of use of laboratory space.  The RSOF requires at least 
three weeks notice for the clearance and relocation of laboratories.  An orchestrated effort 
between the RSOF, Facilities Management, and the AU facilitates these operations.  There were 
505 clearances for 570 pieces of equipment.  A total of 17 relocations and 4 terminations were 
completed over the past year. 
 
 
WASTE MANAGEMENT 
 
RADIOACTIVE WASTE FACILITY 
 
The Barnwell Waste Facility remains open and we are required to use Barnwell services as long 
as they are available.  Our Radiation Waste Facility decay-in-storage licensing with the ODH 
specifies that we must dispose of any interim generated waste as soon as practical when a waste 
site is open.  The CASE Radioactive Waste Facility (RWF) is used to segregate waste streams 
and prepare the waste for disposal.  The different waste streams include aqueous waste, sharps, 
acrylamide or agarose gels, animals, scintillation vials, and dry solid waste.  
 
Short-lived solid waste is held for decay (= or > than 10 half-lives) in the Radioactive Waste 
Facility.  The waste is surveyed and subsequently sent to Stericycle (formally BFI), a commercial 
disposal facility for incineration.  Reducing the volume of waste to be disposed remains a 
continuing aim of the waste program promoted by the RSOF.  As part of the waste minimization 
program, isotope users are encouraged to reduce the volume of waste generated in the 
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Long-Lived  
Non-Sewer 

15  0 0 0 0 15  

Short-Lived 
Sewer 

125  0 125  0 0 0 

Short-Lived  
Non-Sewer 

20  0 0 15  0 5 

 
All values in the dry waste, vial, and animal categories denote the number of 55-gallon drums.  All 
values for the liquid waste categories are in gallons. The single asterisk (*) denotes the number of 
drums generated prior to July 1, 2005, kept for decay in storage, and disposed during the period 
of July 1, 2005–June 30, 2006.  The double asterisk (**) denotes the drums that were generated 
prior to July 1, 2005 and still held for decay in storage. During this fiscal year, all long-lived 
hazardous aqueous waste was disposed.  
 
Barnwell animal waste cost = $2,634 per 32-gallon drum 
ADCO DIS dry waste cost = $555 per 55-gallon drum 
 
The cost of disposal for one drum of biomedical waste at Stericycle is $40 per drum.  There were 
83 drums of dry waste and two 32-gallon drum of animal waste surveyed and disposed during 
2005-2006 fiscal year at a cost of $3400.  Without the decay in storage program, it would cost 
$555 to send one 55-gallon drum of decay in storage (DIS) dry waste and it would cost $2,634 
per 32-gallon drum of animal waste through ADCO services.  Therefore, in the absence of decay 
in storage, the cost to send the waste drums through ADCO would have been $51,333.  
Therefore, the indirect savings to researchers due to the decay in storage program was $47,933. 
 
 
 
 
 
 
 
WASTE GENERATION 05/06 04/05 03/04 02/03
Short-Lived Dry 72 66 63 66 
Long-Lived Dry 25 28 31 26 
Scintillation Vials 47 44 45 39 
Animals 3 2 1 3 
Long-Lived Sewer 46 55 60 50 
Long-Lived Non-Sewer 15 5 0 0 
Short-Lived Sewer 125 115 80 76 
Short-Lived Non-Sewer 20 35 75 85 
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SUMMARY 
 
DEPARTMENT STRENGTHS 
 
The RSOF has a staff with broad and diverse ba
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continue to foster our excellent relationships with Cleveland Fire and our Community 
emergency response providers. 

• To continue our mutual development of campus emergency response with Protective 
Services. 

• Incorporation of brief movies illustrating procedures in the radiation retraining for next 
year, which could eventually be used in other radiation training presentations. 

• Redesign of a compliance review paper trail in order to decrease the amount of 
paperwork and data entry that is required by staff.  This review aid will be placed on 
Palm Pilots for rapid entry when it is completed. 

• Development of more effective enforcement policies for both the Irradiator and 
Radiation Generating Equipment programs. 

• Develop of procedural follow-up for overdue survey meters.   A teaching video for 
staff on meter calibration, surveys and other internal procedures will also be 
developed. 

 
 
Prepared by Felice Thornton-Porter on 9/21/2006. 
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