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EXECUTIVE SUMMARY 
 

University of Puerto Rico 
NRC Inspection Report No. 03013584/2011001 

 
 
A routine, unannounced inspection was conducted at the University of Puerto Rico (UPR) 
facilities located in Rio Piedras, San Juan, and Carolina, Puerto Rico on March 23 and 24, 
2011.  Additional information, contained in correspondence from UPR on April 13 and 14, 2011, 
was also reviewed as part of this inspection.  The inspection was performed in accordance with 
NRC Inspection Procedure 87134 and reviewed activities associated with the use of licensed 
materials within UPR’s nuclear medicine and research departments.  The inspector conducted 
interviews with UPR personnel, observed day-to-day operations, toured UPR’s facilities, and 
reviewed documents and procedures.  
 
Based on the results of this inspection, five apparent violations of NRC requirements were 
identified.  Specifically, 
 
• UPR did not calibrate a dose calibrator at the I. González Martinez Oncologic Hospital in 

accordance with the manufacturer’s instructions, as required by 10 CFR 35.60(b). 
Specifically, the isotope keys were not tested monthly per the manufacturer’s instructions. 

 
• UPR did not post the storage location for radiopharmaceutical returns with a “Caution 

Radioactive Material” sign, as required by 10 CFR 20.1902. 
 
• UPR did not label syringe holders containing licensed material with a “Caution Radioactive 

Material” label, as required by 10 CFR 20.1904. 
 
• UPR did not adequately monitor iodine-131 waste being held for decay-in-storage to ensure 

that its radioactivity cannot be distinguished from the background radiation levels before 
disposal, as required by 10 CFR 35.92(a)(1).  Specifically, iodine-131 waste held for decay-
in-storage was disposed of as non-radioactive prior to complete decay. 

 
• UPR did not retain records of the transfer of depleted uranium in a linear accelerator to an 

authorized recipient, as required by 10 CFR 40.61(a)(2).  Discussions with UPR staff 
indicated that the depleted uranium was likely disposed to an authorized recipient; however, 
neither the transferee nor the transferor can locate the paperwork to document the transfer.  
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REPORT DETAILS 
 
 
a. Inspection Scope 
 

A routine, unannounced inspection was conducted at the University of Puerto Rico 
(UPR) facilities located in Rio Piedras, San Juan, and Carolina, Puerto Rico on March 23 
and 24, 2011.  Additional information, contained in correspondence from UPR on April 
13 and 14, 2011, was also reviewed as part of this inspection.  The inspection was 
performed in accordance with NRC Inspection Procedure 87134.  The following focus 
areas were reviewed:  (i) security and control of licensed material; (ii) shielding of 
licensed material; (iii) comprehensive safety measures; (iv) radiation dosimetry program; 
(v) radiation instrumentation and surveys; (vi) radiation safety training and practices; and 
(vii) management oversight.  
 
The inspector assessed UPR’s performance associated with the use of licensed 
materials within their nuclear medicine and research departments.  The inspection also 
included a review of UPR’s management of the radiation safety program, including 
oversight of activities by the Radiation Safety Office, the Radiation Safety Committee 
(RSC), and senior management. 
 
The inspector conducted interviews with UPR personnel, observed day-to-day 
operations and equipment testing, toured the facilities, and reviewed documents and 
procedures. 

 
b. Observations and Findings 
 

UPR’s broad scope medical license (License Number 52-01946-07) authorizes UPR to 
conduct research activities and medical activities authorized by 10 CFR 35.100, 35.200, 
and 35.300.  These activities are performed at the following UPR facilities: Central 
Medical Campus in Rio Piedras, Neurobiology Laboratory in San Juan, Carolina 
Regional Hospital in Carolina, and I. González Martinez Oncologic Hospital (I. González) 
in Rio Piedras. 
 
Management Oversight of Program 
 
The inspector reviewed UPR’s oversight of the Radiation Safety Program.  The 
Radiation Safety Officer (RSO) and five staff members perform audits, waste pickup and 
packaging, biohazard handling, environmental safety reviews, and radioactive material 
inventory. The inspector noted that the RSO recently revised UPR’s Radiation Safety 
Manual and an electronic version was available to UPR personnel. UPR conducts 
weekly audits of the nuclear medicine departments, monthly audits of research areas, 
and monthly audits of the waste storage facilities.  The inspector noted that items 
identified during audits were corrected in a timely manner.  Based on a review of the 
RSC minutes and discussions with the RSC Chair, the inspector concluded that the RSC 
was actively involved in the radioactive material program. 
 
In Amendment No. 32, UPR requested the following additions to their NRC license:  
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(1) maximum possession limits for all radioisotopes listed on their license; (2) accelerator 
produced and naturally occurring licensed material; and (3) strontium-90 sources 
inadvertently removed during prior amendments.  During the inspection, the inspector 
compared UPR’s list of sealed sources in storage to those listed on their license.  The 
inspector noted that two americium sources, that did not appear to be generally licensed 
sources, were no longer being used and were not included on UPR’s license.  On April 
13, 2011, UPR submitted an amendment request to add these sources to their license.  
The inspector confirmed that all other byproduct material possessed by UPR is below 
UPR’s licensed possession limits. In addition, all uranium and thorium sources were 
confirmed to be below the generally licensed quantities referenced in 10 CFR Part 40. 
 
Research Department 
 
Research activities are conducted by nine active authorized users at the Rio Piedras 
campus and one active authorized user at the San Juan Laboratory, using microcurie 
quantities of carbon-14, tritium, phosphorus-32, sulfur-35, chromium-51, and iodine-125. 
No human use research or animal research is currently conducted. 
 
Nuclear Medicine Department 
 
The full range of nuclear medicine studies are performed at I. González with 
approximately 10 diagnostic studies performed daily, primarily using technetium-99m. 
Two technologists and four authorized users are involved with this facility, with no new 
authorized users approved since the last inspection.  The Carolina Hospital re-opened in 
January 2011 and currently one technologist conducts four diagnostic studies per day at 
this facility. UPR also participates in a program that trains new nuclear medicine 
technologists. 
 
Radiopharmaceutical therapies are performed at I. González and include two to three 
iodine-131 carcinoma therapies per month and three iodine-131 hyperthyroid treatments 
per month. All carcinoma patients are treated as out-patients and UPR staff indicated 
that they had reviewed the NRC’s recent guidance on release of patients to confirm that 
no patients were released to locations other than private residences.  UPR performed 
the required patient-specific release calculations to ensure patients were releasable and 
provided patients with instructions to minimize exposures to member of the public.  
Accelerator produced radioisotopes in use at UPR are limited to diagnostic nuclear 
medicine studies with gallium and cobalt-57 camera and dose calibrator check sources. 
 
The inspector noted during a review of the dose calibrator records at I. González that 
commonly used settings, such as technetium-99m, were not tested in accordance with 
the manufacturer’s instructions, as required by 10 CFR 35.60(b) . On page J-4 of the 
Biodex (manufacturer) Atomlab 200 user manual dated November 2007, the 
manufacturer states that isotope keys (e.g., technetium-99m) should be tested monthly.  
UPR subsequently performed the required isotope key tests (i.e., commonly used 
settings) and provided the results to the NRC in a letter dated April 13, 2011; with no 
concerns noted.  UPR also updated their procedures to require the additional test and 
re-trained all nuclear medicine technologists on the revised procedures. 
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The inspector noted during a review of facilities at I. González, that unused 
radiopharmaceuticals are returned to the radiopharmacy each day and stored in a 
pharmacy return closet for pickup.  The storage closet had been appropriately approved 
for this use by the RSC; however, the door to the closet did not contain a “Caution 
Radioactive Material” sign as required by 10 CFR 20.1902.  The inspector also noted 
that syringes containing radioactive material were placed in shielded syringe holders 
prior to use; however, the holders were not labeled as containing radioactive material in 
accordance with 10 CFR 20.1904. 
 
Radioactive Waste Handling & Disposal 
 
Radioactive waste with a half-life of less than 120 days is held for decay-in-storage.  The 
licensee does not currently dispose of long-lived (greater than 120 day half-life) waste 
and is continuing to accumulate this waste in storage. UPR is authorized by the NRC for 
incineration; however they have not used this method for disposal for more than a 
decade.  The inspector noted that in order for UPR to utilize this method of waste 
disposal they would require regulatory permits and approval from the Environmental 
Protection Agency and the Commonwealth of Puerto Rico; and UPR would need to 
upgrade their incinerator and incinerator procedures to meet the current regulatory 
requirements. 
 
Previously, UPR transferred long-lived waste out of Puerto Rico; however, the company 
previously used is no longer in business.  For the last decade, UPR has been actively 
looking for a replacement waste disposal company for removing radioactive waste and 
unused sources. In the meantime, UPR has been repackaging waste from damaged 
cardboard boxes identified during NRC’s 2005 inspection into small drums in their two 
primary storage locations and consolidating sealed sources in a temporary storage 
space.  Currently UPR has about seven boxes and 40 small drums of long-lived 
radioactive waste in storage. In addition, UPR currently has approximately 200 sealed 
sources in storage; many distributed as exempt or generally licensed sources.  These 
sources were originally stored in a basement storage area, however, due to water 
infiltration during heavy rains and concerns that the sources may become submerged, 
the sources were moved to a temporary storage location and construction is continuing 
to ensure the basement storage area is watertight prior to moving the sources back.  
Surveys conducted in the waste storage bunker indicated that a small area of the floor 
and the table were contaminated; reading 0.2 milliRoentgen/hour and 0.7 
milliRoentgen/hour, respectively.  UPR stated that they aware of the contamination and 
believed it may have been from cobalt-60 liquid waste stored previously in the bunker 
prior to disposal.  
 
The inspector noted that iodine-131 waste from the I. González nuclear medicine 
department was often held for decay-in-storage for a few days prior to disposal, instead 
of months as would normally be expected.  The inspector identified that an item 
contaminated with iodine-131 reading 70 milliRoentgen/hour on September 25, 2008, 
was surveyed and disposed of as non-radioactive on October 8, 2008.  Additionally, a 
waste container reading 5 milliRoentgen/hour on March 4, 2010, was disposed of as 
non-radioactive on April 12, 2010.  The half-life of iodine-131 is eight days and both 
containers, with no interposed shielding, would have likely registered measurable dose 
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rates greater than background radiation levels at the time of their disposal.  Therefore, 
the inspector determined that these items were disposed of as non-radioactive prior to 
adequate decay, in violation of 10 CFR 35.92(a)(1).   

 
Transfer of Depleted Uranium Shielding 
 
Depleted uranium has been listed on UPR’s broad scope license since 1989.  In 1991, 
the NRC required that licenses be updated to specifically include depleted uranium used 
as shielding material in therapy devices.  During previous NRC inspections, the 
inspectors were unable to determine which devices possessed by UPR prior to 1991, 
under this license, contained depleted uranium.  During this inspection, the inspector 
confirmed that UPR had possessed a Siemens Mevatron 12 linear accelerator therapy 
device that contained depleted uranium (in the jaw material).  In 1992, the facility where 
the Siemens Mevatron 12 linear accelerator device was located was transferred to the 
Dr. I. González Martinez Oncology Hospital (License Number 52-13471-01) from UPR.  
The inspector noted that the records of this transfer did not document the transfer of the 
linear accelerator to Dr. I. González Martinez Oncology Hospital.  The inspector 
discussed this with Dr. I. González Martinez Oncology Hospital personnel who stated 
that they did not believe they accepted ownership of the linear accelerator at the time of 
the facility transfer.  Approximately one year following the transfer of the facilities; the 
Siemens Mevatron 12 device was replaced with a Varian Model 6-100 accelerator (serial 
number 477) that does not contain depleted uranium. 
 
The inspector toured Dr. I. González Martinez Oncology Hospital and noted the 
presence of five Varian linear accelerators, three with depleted uranium; however, the 
inspector did not observe the Siemens Mevatron 12 linear accelerator device in use or in 
storage.  Since March 2011, both UPR and Dr. I. González Martinez Oncology Hospital 
have contacted Siemens Medical Solutions, Varian Medical Systems, several prior 
employees, and the construction contractor (Batista Construction) who refurbished the 
room where the Siemens Mevatron 12 linear accelerator device was located, in order to 
determine the location of the device.  Both UPR and Dr. I. González Martinez Oncology 
Hospital have been unable to determine where the device is currently located or provide 
documentation of the transfer of the Siemens Mevatron 12 linear accelerator; however, 
staff for both entities stated that they believed that one of the linear accelerator 
manufacturers removed the device prior to installation of the new device.  In a letter 
dated, April 13, 2011, UPR stated that they had exhausted all possible sources of 
information regarding the disposal/transfer of the linear accelerator containing depleted 
uranium.  Based on the information provided during the inspection, including discussions 
with individuals who worked at UPR, Dr. I. González Martinez Oncology Hospital, and 
Batista Construction, the inspector determined that the device was likely transferred to 
one of the two linear accelerator manufacturers described above.  However, neither of 
the companies involved can provide documentation of receipt.  The inspector concluded 
that records were not maintained by UPR of the transfer of the depleted uranium to an 
authorized recipient, as required by 10 CFR 40.61(a)(2). 

 
c. Conclusions 
 

The inspector identified five apparent violations of NRC requirements.  Specifically: 
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i. UPR did not calibrate a dose calibrator at I. González in accordance with the 

manufacturer’s instructions, as required by 10 CFR 35.60(b). Specifically, the 
isotope keys were not tested monthly per the manufacturer’s instructions. 

 
ii. UPR did not post the storage location for radiopharmaceutical returns with a 

“Caution Radioactive Material” sign, as required by 10 CFR 20.1902. 
 

iii. UPR did not label syringe holders containing licensed material with a “Caution 
Radioactive Material” label, as required by 10 CFR 20.1904. 

 
iv. UPR did not adequately monitor iodine-131 waste being held for decay-in-

storage to ensure that its radioactivity cannot be distinguished from the 
background radiation levels before disposal, as required by 10 CFR 35.92(a)(1).  
Specifically, iodine-131 waste held for decay-in-storage was disposed of as non-
radioactive prior to complete decay. 

 
v. UPR did not retain records of the transfer of depleted uranium in a linear 

accelerator to an authorized recipient, as required by 10 CFR 40.61(a)(2).  
Discussions with UPR staff indicated that the depleted uranium was likely 
disposed to an authorized recipient; however, neither the transferee nor the 
transferor can locate the paperwork to document the transfer.  

 
The inspector reviewed the corrective actions documented by UPR in their letters dated 
April 13 and 14, 2011, and found their actions to be prompt and comprehensive.  UPR 
took the following corrective actions: (1) recalibrated their dose calibrator and revised 
their procedures to include commonly used settings in future calibrations; (2) properly 
posted the radiopharmacy return area and labeled all shields used to contain licensed 
material; (3) retrained all staff on NRC’s posting and labeling requirements; (4) revised 
their procedures for radioactive waste held for decay-in-storage; (5) retrained all staff on 
revised procedures for dose calibrator calibrations and waste disposal; and  
(6) exhausted all possible sources of information regarding the disposal/transfer of the 
linear accelerator containing depleted uranium. 
 
 

II. Exit Meeting 
 

At the conclusion of the on-site inspection on March 24, 2011, the preliminary inspection 
findings were discussed with UPR’s senior management.  UPR acknowledged the 
inspector’s findings and immediately initiated corrective actions.  An exit meeting was 
held by telephone on May 2, 2011 with Dr. Rafael Rodriquez Mercado, Chancellor, and 
other members of his staff, to discuss the results of the inspection. 
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PARTIAL LIST OF PERSONS CONTACTED 
 

Licensee 
 
#*Dr. Anabelle Segarra - RSC Chair 
#*+Jossian Pagan-Lisboa, RSO 
*Lyvia Alvarez, Chancellor’s Special Assistant 
+Rafael Rodriquez Mercado, M.D., Chancellor 
various researchers, radiation safety, and nuclear medicine staff 
 
#present at entrance meeting 
*present at preliminary exit meeting 
+present at final exit meeting 
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