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iv. Appropriate radiation safety procedures. 
v. Licensee's in-house work rules. 

vi. Each individual's obligation to report unsafe conditions to the RSO. 
vii. Appropriate response to emergencies or unsafe conditions. 
viii. Worker's right to be informed of occupational radiation exposure and bioassay results. 

ix. Locations where the licensee has posted or made available notices, copies of pertinent 
regulations and the Safety Manual, and copies of pertinent licenses and license 
conditions (including applications and applicable correspondence), as required by 
Section 16.13, New York State Sanitary Code (10 NYCRR 16). 

 

C. Records for Training Documentation  
 
Records of initial and refresher training will be maintained for five years and will include: 

 

i. The name of the individual who conducted the training; 
ii. The names of the individuals who received the training; 

iii. The dates and duration of the training session; and 
iv. A list of the topics covered. 

 

D. Radiation Safety Officer (RSO)
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x. Storing all radioactive materials not in current use, including wastes. 
xi. Performing leak tests on all sealed sources. 

xii. Maintaining an inventory of all radioisotopes at the institution and limiting the quantity 
of radionuclides at the institution to the amounts authorized by the license. The 
inventory should include the name of the person responsible for each quantity of 
radioisotope, where it will be used or stored, and the date the quantity was delivered 
to that person. Items are removed from the inventory by showing how and when the 
radioisotope was disposed of. 

xiii. The RSO has the authority to terminate immediately, any project that is found to be a 
threat to health or property. The RSO will inform the Management Representative on 
the RSC and the Assistant Vice President for Research Compliance of any actions to 
terminate a project as soon as is possible. 

xiv. Check all sealed sources, interlocks and x-ray machines not less than once every six 
months. 

xv. Maintaining other records not specifically designated above (e.g., receipt, transfer, and 
survey records as required by Section 16.14 of 10 NYCRR 16). 
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2. ACQUISITION, STORAGE, AND CONTROL 
 

A. Procurement 
 

i. The RSO must approve all orders for radioactive materials and will ensure that the 
requested materials and quantities are authorized by the license and that possession 
limits are not exceeded. All orders must have prior approval of the RSO. 

ii. Written records will be used that identify the isotope, compound, activity levels, and 
supplier; referenced when opening or storing radioactive shipments; and maintained 
for all ordering and receipt procedures. 

iii. During normal working hours, carriers will be instructed to deliver radioactive materials 
directly to Patrick Reardon, RSO, at Radioactive Materials Storage Building, Building 133 
(behind Science II). 

iv. During off-
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• Open the outer package (following manufacturer's directions, if supplied) and remove 
packing slip. 

• Open inner package and verify that contents agree with those on packing slip. Compare 
requisition, packing slip and label on container. 

• Check integrity of final source container (i.e., inspect for breakage of seals or vials, loss of 
liquid, or discoloration of packaging material). 

e. If there is any reason to suspect contamination, wipe external surface of final source 
container and remove wipe to low background area. Assay the wipe and record amount of 
removable radioactivity (i.e., dpm/100 square centimeters, etc.). Check wipes with a thin-
end window GM survey meter, and take precautions against the spread of contamination 
as necessary. 

f. Monitor the packing material and packages for contamination before discarding. 
• If contaminated, treat as radioactive waste. 
• If not contaminated, obliterate radiation labels before discarding in regular trash. 

g. Maintain records of the results of checking each package, using "Radioactive Shipment 
Receipt Record" or a form containing the same information. 

 
D. Storage 

 
All radioactive material, regardless of activity, will be stored in a locked facility when no 
activities are in progress relating to the use of the radiation source.  All containers in 
storage facilities should be properly labeled at all times. NEVER LEAVE RADIOACTIVE 
MATERIALS IN A LABORATORY UNATTENDED; IF YOU HAVE TO LEAVE, THE DOOR MUST 
BE LOCKED. 

 

E. Use 
 

All use of radioactive materials for research or instructional purposes by faculty, staff, or 
students must be cleared with the RSC. Prior to starting any experiments with radioactive 
isotopes, the faculty and staff must apply to the RSC for a license issued by the NYSDOH 
(see section A.). Only full-time faculty and staff may apply for a license. All other users must 
work under the supervision of an approved faculty or staff member. Those who have not 
used radioactive materials in the last 24 months must be reinstated on the list of licensed 
users and must submit a new protocol for Permission to Order and Use Radioactive 
Materials and X-Ray via the Pre Award and Compliance System (PACS). 

 

A fume hood with a minimum air flow of 100 cfm is REQUIRED when the activity of 
the radioactive materials in use is 10% of the bioassay action levels listed in the U.S. 
NRC Regulatory Guides 8.20 and 8.32, or when the RSO determines that a hood is 
required. The RSO will review the experimental protocol, chemical and biological 
forms of the materials to be used, the isotopes and the experience and training of the 
users. 

 

 

 

 

 

/research/compliance/radiationsafety.html
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F. Steps to Obtain Approval 
 

i. Complete the Protocol for Permission to Order and Use Radioactive Materials and X-ray 
Equipment via PACS. Any questions pertaining to the completion of your Protocol 
should be addressed to the Research Compliance Office at rescomp@binghamton.edu 
or at (607) 777-3822. You may also contact the RSO at (607) 777-3589 for specific 
questions regarding your use and research. 

ii. The RSC reviews the proposal. 
iii. The applicant is notified by the Research Compliance Office on behalf of the RSO and RSC 

Chair of approval, required modification(s), or denial. 
iv. If approved, the applicant is notified of any conditions and maximum limits. 

mailto:rescomp@binghamton.edu
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I. Annual Audit and Program Review 
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RADIOACTIVE SURFACE CONTAMINATION LIMITS 
 

Application Alpha Beta/Gamma 

 Total 
(mR/hr) 

Removable 
(dpm/100cm2) 

Total (mR/hr) Removable 
(dpm/100cm2) 

Controlled area 

Basic guide 25,000 
Max. 
5,000 

500 1.0 5,000 

Clean area 1,000 100 0.5 1,000 

Non-controlled area 

Skin, personal 
clothing 

500 N.D. 0.1 N.D. 

Release of 
material or 
facilities 

25,000 
Max. 
500 Av. 

100 0.2 1,000 

Measured at 1 cm from the surface 
N.D.--non-detectable 

 

Anytime a smear or survey indicates contamination greater than twice the background, the area 
should be decontaminated. 

 

L. General 
 

i. Rules for Safe Use of Radioactive Material: These rules must be posted as required by 
Section 16.13 (b), New York State Sanitary Code (10 NYCRR 16). 

a. Prior to performing operations with quantities of radioactive material which may 
produce significant external or internal exposure, attention shall be given by the 
user to precautionary measures including the use of remote handling devices, 
hoods, shielding, etc. The RSO must be consulted before beginning any new use 
of radioactive material. 

b. There shall be no eating, drinking, applying cosmetics, or preparation of food in 
any location where unsealed sources of radioactive materials are used or stored. 

c. Smoking is prohibited in all state buildings. Binghamton University is a Tobacco- 
Free campus. 

d. Do not store food, drink, or personal effects with radioactive material. 
e. Pipetting of radioactive solutions by mouth is prohibited. 
f. Segregate pipetting devices used with radioactive materials from those used 

with non-radioactive solutions. 
g. Lab coats and disposable gloves shall be worn during operations involving the 

handling of unsealed sources of radioactive material. The lab coat and gloves 
should be removed before leaving the laboratory. Care must be taken such that 
other items (e.g., pens, pencils, notebooks, door knobs, telephones, etc.) are not 
handled with gloves used during work with radioactive materials. 
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h. Work which may result in contamination of work surfaces shall be done over 
plastic-backed absorbent paper. Trays made of impervious materials (i.e., 
stainless steel, porcelain-coated, etc.) and lined with absorbent paper provide 
excellent work arrangements to help prevent the spread of contamination. 

i. Work surfaces and personnel must be monitored after working with radioactive 
materials. 

j. Where there may have been a spill of radioactive material (see posted Spill 
Procedures) which may have produced contamination of the person or clothing, 
both the person and the clothing shall be monitored. Personnel contamination 
shall be removed as soon as possible. Where contamination above action levels 
is noted during a laboratory survey decontamination must be immediately 
initiated by the user. 

k. After working with unsealed sources of radioactive material, hands should be 
monitored and washed before leaving the laboratory. 

l. Objects and equipment that may have been contaminated with radioactive 
material shall be surveyed and demonstrated to be free of contamination prior 
to their removal from a laboratory, or transferred to other laboratories, repair 
shops, surplus, etc. If found to be contaminated, such items must be 
decontaminated as soon as practical. 

m. If personnel monitoring devices (whole-body or ring badge) have been issued to 
you for your work with radioactive material, they must be worn at all times when 
in areas where these materials are used or stored. These devices should be worn 
as prescribed by the RSO. Personnel monitoring devices should be stored in a 
designated low background area when they are not being worn to monitor 
occupational exposures. They should not be left on your lab coat or shared by 
another individual. 

n. Dispose of radioactive waste only in the manner designated by the RSO and 
maintain records as instructed. 

o. Store radioactive materials in covered containers plainly identified and labeled 
with name of compound, radionuclide, date, activity, and radiation level, if 
applicable. 

p. Always transport radioactive material in shielded containers. 
 

M. Personnel Monitoring 
 
Personnel monitoring devices should be provided for individuals who are exposed to sources of 
whole-body radiation, or who handle millicurie quantities of energetic beta or gamma-emitting 
radionuclides. 

a. The Radiation Safety Officer will promptly review all exposure reports to look for 
workers or groups of workers whose exposure is unexpectedly high or low. This 
procedure does not apply to backup monitor records (e.g., pocket ionization 
chambers, when the monitor of record is a film or TLD). 

b. All individuals who are occupationally exposed to radiation on a regular basis will 
be issued a film or TLD whole body monitor that will be processed by a contract 
service on a monthly basis. This service must be accredited under NVLAP (a 
voluntary program for determining that a dosimetry service meets ANSI 
standards). 
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c. All individuals who handle radioactive material on a regular basis will be issued a 
film or TLD finger monitor that will be processed by a contract service on a 
monthly basis. 

d. All individuals who are occupationally exposed to radiation on an occasional basis 
will consult with the Radiation Safety Officer concerning personnel monitoring 
before using radioactive materials. 

e. Other individuals who are exposed to radiation on an occasional basis, such as 
security personnel who deliver packages, will not normally be issued exposure 
monitors. 

 

N. Occupational Dose Limits 
(

https://www.health.ny.gov/environmental/radiological/radon/radioactive_material_licensing/docs/part16.pdf
https://www.health.ny.gov/environmental/radiological/radon/radioactive_material_licensing/docs/part16.pdf
https://www.health.ny.gov/environmental/radiological/radon/radioactive_material_licensing/docs/part16.pdf
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O. Animal Research Using Radioactive Material 
 

i. Faculty or staff wishing to work with animals containing radioactive materials must 
submit a protocol to the RSCRSC for permission prior to obtaining permission from the 
Institutional Animal Care and Use RSC. When the RSC reviews an application, it will 
require and or consider the following: 

a. All cages and trays must be labeled with the appropriate label and signs. 
b. Animal waste and animal carcasses must be treated as radioactive waste. 
c. How animal waste and animal carcasses will be stored and disposed of. 
d. Disposable cages must be treated as radioactive waste. 
e. Non-disposable cages and equipment used in caring for radioactive animals may 

not be returned to general use prior to decontamination and written approval of 
the RSO. 

ii. The method used to decontaminate cages must have the prior approval of the RSO. 
a. A description of the animal housing facilities. (i.e., a drawing showing such 

things as hood, doors, sink and the location of the cages). 
b. Instruction for animal caretaker must be developed with the assistance of the 

RSO. 
c. Special attention must be given to animal room security. 
d. The amount of radioactivity should be as low as is reasonably achievable. 
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3. DISPOSAL 
 

A. General Guidance 
 

i. All radioactivity labels must be defaced or removed from containers and packages prior to 
disposal in in-house waste. If waste is compacted, all labels that are visible in the compacted 
mass must be defaced or removed. 

ii. Remind employees that nonradioactive waste such as leftover reagents, boxes, and packing 
material should not be mixed with radioactive waste. 

iii. Occasionally monitor all procedures to ensure that radioactive waste is not created 
unnecessarily. Review all new procedures to ensure that waste is handled in a manner 



17  

 

4. EMERGENCY PROCEDURES 
 

A. Emergency Contacts 
 
All steps following the notification of the RSO should be taken and under RSO supervision. 
 
Emergency Contacts:  
Patrick Reardon, RSO 
Office: (607) 777-3589 
Email: preardon@binghamton.edu 
 
Binghamton University Police 
Campus Phone: (x911) 
Non-Campus Phone: (607) 777-2222 
 
Alternate contact designated by the RSO: Joseph Biscardi 
Office: (607) 777-5799 
 
Environmental Health and Safety 
Office: (607) 777-2211 

 

B. Spill Procedures 
 

These procedures must be posted as required by Section 16.13 (b), New York State 
Sanitary Code (10 NYCRR 16). Major versus minor spills are based on the quantity 
(activity) of the material involved. The RSO will determine and convey the parameters 
to the users. 

i. Minor Spills: A spill is considered minor if: 
a. It is confined to the immediate work area (i.e., table top or tray). 
b. No one is contaminated. 
c. No shielding is required to perform the experiment. 
d. There are no gases, vapors or volatile solutions. 
e. It is easily cleaned up by the user. 

ii. Steps to take: 
a. NOTIFY: Notify persons in the area that a spill has occurred. 
b. PREVENT THE SPREAD: Cover the spill with absorbent paper. 
c. CLEAN UP: Use disposable gloves and remote handling tongs. Carefully fold the 

absorbent paper and pad. Insert into a plastic bag and dispose of in the 
radioactive waste container. Also insert into the plastic bag all other 
contaminated materials such as contaminated gloves. 

d. SURVEY: With a low-range thin-window GM survey meter, check the area 
around the spill, hands, and clothing for contamination. 

e. REPORT: Report incident to the RSO. 
iii. Major Spills: A spill is considered major if: 

a. Shielding is required to perform the experiment. 
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b. It is not confined to the immediate work area. 
c. Anyone is contaminated or injured. 
d. 
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5. RULES OF THUMB  
 
(From U.S. Department of Health, Education, and Welfare, Publication No. NIH 
79-18 
 

A. Beta Radiation 
i. Beta particles of at least 70 keV energy are required to penetrate the nominal 

protective layer of the skin (7 mg/cm2 or 0.07 mm). 
ii. The average energy of a beta-ray spectrum is approximately one-third the maximum 

energy. 
iii. The range of beta particles in air is 12 ft/MeV. (Maximum range of 32P beta is 1.71 

MeV x 12 ft/MeV 20 ft). 
iv. The dose rate in rads per hour in a solution by a beta emitter is 1.12 EC/p, where E is 

the average beta energy per disintegration in MeV, C is the concentration in µC per 
cm3, and p is the density of the medium in grams per cubic centimeter. The dose rate 
at the surface of the solution is one-half the value given by this relation. (For 32P 
average energy of approximately 0.7 MeV, the dose rate from 1 Ci/cm3 (in water) is 
1.48 rads/hr.). 

v. The surface dose rate through the nominal protective layer of skin (7 mg/cm2) from a 
uniform thin deposition of 1 Ci/cm2 is about 9 rads/hr for energies above about 0.6 
MeV. Note that in a thin layer, the beta dose rate exceeds the gamma dose rate, for 
equal energies released, by about a factor of 100. 

vi. For a point source of beta radiation (neglecting self and air absorption) of activity in 
millicuries (mCi), the dose rate at 1 cm in rads/hour is approximately equal to 200 x 
mCi. The dose rate varies only slowly with beta energy. For example, dose rate for 1 
mCi 32P at 1 cm is approximately 200 rads/hour. 

 
B. Gamma Rays 

i. For a point source gamma emitter with energies between 0.07 and 4 MeV, the exposure 
rate (mR/hr) within 20% at 1 foot is 6 x mCi x E x n, where mCi is the number of 
millicuries; E, the energy in MeV; and n, the number of gammas per disintegration. 

ii. The dose rate to tissue in rads per hour in an infinite medium uniformly contaminated by 
a gamma emitter is 2.12 EC/p, where C is the number of µC per cm3, E is the average 

https://archive.org/stream/nationalinstitut00nati_11/nationalinstitut00nati_11_djvu.txt
https://archive.org/stream/nationalinstitut00nati_11/nationalinstitut00nati_11_djvu.txt
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ii. Scattered radiation 10 cm from the points of scatter about the x-ray tube head has 
been measured in the order of 150 Roentgens/hr. 

iii. The threshold dose sufficient to produce skin erythema is 300 to 400 roentgens. 
iv. The minimum cataractogenic single dose is 200 rads, while a dose of 750 rads exhibits a 

high incidence of cataract formation. 
 

E. Miscellaneous 
i. The activity of any radionuclide is reduced to less than 1% after 7 half-lives. 

ii. For material with a half-life greater than six days, the change in activity in 24 hours will 
be less than 10%. 
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6. SUMMARY OF GENERAL LABORATORY REGULATIONS 
 

a. Smoking, eating, drinking, and the application of cosmetics in the laboratory are not 
permitted. 

b. Pipetting by mouth is never permitted. Use suction device such as a pipette filler. 
c. Gloves and laboratory coats should be worn when working with all liquid and solid 

radioisotopes. 
d. Before leaving the laboratory, remove all PPE, wash hands thoroughly, and then 

check for possible contamination with survey instrument. 
e. All radioactive liquid wastes are to be poured into the liquid waste container never 

into a laboratory sink. All solid radioactive waste and contaminated materials must 
be placed in the trash receptacle marked "Radioactive Waste." 

f. Report spills, wounds, or other emergencies to the RSO immediately. 
g. Maintain good housekeeping at all times in the laboratory. 
h. Store radioactive materials only in the designated storage area. Do not remove 

sources from the laboratory. 
i. Additional guidance on proper laboratory procedures and chemical handling is set 

forth in the Laboratory Safety Manual and Chemical Hygiene Plan. 
j. Additional guidance on proper hazardous waste collection and storage procedures 

are set forth in the Hazardous Waste Management Guide. 
  

/offices/environmental-health-safety/pdfs/lsm-chp-min.pdf
/offices/environmental-health-safety/pdfs/hazardous-waste-management-guide.pdf
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7. RESOURCES 
 

New York State Department of health Radioactive Materials Licensing 
https://www.health.ny.gov/environmental/radiological/radon/radioactive_material_lic 
ensing/ 

 

Part 16 - Ionizing Radiation (Statutory authority: Public Health Law, Section 225) 
https://www.health.ny.gov/environmental/radiological/radon/radioactive_material_lic 
ensing/docs/part16.pdf 

 

Binghamton University Environmental Health and Safety 
https://www.binghamton.edu/offices/environmental-health-safety/index.html 

 

Binghamton University Research Compliance-Radiation Safety 
https://www.binghamton.edu/research/compliance/radiationsafety.html 

 

Binghamton University New York State Police 
https://www.binghamton.edu/police/ 

 

New York State Department of Environmental Conservation (NYSDEC) Part 380 
https://govt.westlaw.com/nycrr/Browse/Home/NewYork/NewYorkCodesRulesandRegulati
ons?guid=Ie3b09be0b5a011dda0a4e17826ebc834&originationContext=documenttoc&tra
nsitionType=Default&contextData=(sc.Default) 

 

ORAU Museum of Radiation and Radioactivity                                     
https://www.orau.org/health-physics-museum/library/index.html 

 

IAEA Table of Nuclides – Nuclear Structure and Decay Data                                  
https://www-nds.iaea.org/relnsd/vcharthtml/VChartHTML.html 

 

National Institutes of Health Radiation Safety Guide (NIH 79-18) 
https://archive.org/stream/nationalinstitut00nati_11/nationalinstitut00nati_11_djvu.txt 

  

https://www.health.ny.gov/environmental/radiological/radon/radioactive_material_licensing/
https://www.health.ny.gov/environmental/radiological/radon/radioactive_material_licensing/
https://www.health.ny.gov/environmental/radiological/radon/radioactive_material_licensing/docs/part16.pdf
https://www.health.ny.gov/environmental/radiological/radon/radioactive_material_licensing/docs/part16.pdf
/offices/environmental-health-safety/index.html
/research/compliance/radiationsafety.html
/police/
https://govt.westlaw.com/nycrr/Browse/Home/NewYork/NewYorkCodesRulesandRegulations?guid=Ie3b09be0b5a011dda0a4e17826ebc834&originationContext=documenttoc&transitionType=Default&contextData=(sc.Default)
https://govt.westlaw.com/nycrr/Browse/Home/NewYork/NewYorkCodesRulesandRegulations?guid=Ie3b09be0b5a011dda0a4e17826ebc834&originationContext=documenttoc&transitionType=Default&contextData=(sc.Default)
https://govt.westlaw.com/nycrr/Browse/Home/NewYork/NewYorkCodesRulesandRegulations?guid=Ie3b09be0b5a011dda0a4e17826ebc834&originationContext=documenttoc&transitionType=Default&contextData=(sc.Default)
https://www.orau.org/health-physics-museum/library/index.html
https://www-nds.iaea.org/relnsd/vcharthtml/VChartHTML.html
https://archive.org/stream/nationalinstitut00nati_11/nationalinstitut00nati_11_djvu.txt
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APPENDIX A ʹ PROCEDURE FOR LEAK TESTING SEALED SOURCES 

 
The RSO appointed by the RSC is to follow the steps below to verify the safe use of sealed sources, 
as required by Section 16.10(a)(4), New York Sanitary Code, (10 NYCRR 16). 

 
1) 


