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PREFACE

The objective of the University of Texas Health Science Center at Houston (UTHSCH) Radiation Safety Program is to assist all levels of management in fulfilling the UTHSCH commitment to furnish a place of employment and learning that is as free as possible from recognized radiation hazards that cause or are likely to cause harm to UTHSCH personnel or the surrounding community. It is vital that faculty, staff, and students have enough information available to aid them in the safe conduct of their daily work activities relating to radioactive materials.

The purpose of the UTHSCH Radiation Safety Guide is to provide a summary of UTHSCH specific requirements and recommendations for reference for individuals who have met the minimum radiation safety requirements at another institution. More detailed information can be found in the current UTHSCH Radiation Safety Manual or by contacting the Radiation Safety Program at 713-500-5840.

1.0 EXPOSURE LIMITS & PERSONNEL MONITORINGtc \l1 "5.0 EXPOSURE LIMITS & PERSONNEL MONITORING
1.1 Personnel Monitoring/Dosimetrytc \l2 "5.1 Personnel Monitoring/Dosimetry
The UT-Houston Radiation Safety Program uses several methods of personnel monitoring in order to evaluate the amount of ionizing radiation that a worker has been exposed to. It is important to note that any type of personnel monitor merely records the amount of exposure received. In NO WAY does it protect the wearer from the radiation and its associated effects.

Personnel dosimetry monitoring is used to assure individuals working in a radiation environment stay below the maximum "legal" exposure limits that can be received within a given period of time. These limits and guidelines are summarized as follows:

· All work must be conducted in such a manner that no member of the general public could receive a dose in excess of 100 mrem in one year.

· All work must be conducted in such a manner that no member of the general public could receive a dose in excess of 2 mrem in any one hour.

· All work must be conducted in a manner such that no individual receives a dose exceeding:

Committed Dose Equivalent (CDE)

Dose to a particular organ averaged throughout each tissue for a 50-year period from an uptake of radioactive material.

Committed Effective Dose Equivalent (CEDE)

Sum of the committed dose equivalents to each organ multiplied by an organ-specific weighting factor.

Deep Dose Equivalent (DDE)

Dose from external sources measured at a tissue depth of 1 cm.

Shallow Dose Equivalent (SDE)

Dose from external sources measured at a tissue depth of 7 mm and averaged over 1 cm2.
Eye Dose Equivalent (EDE)

Dose from external sources measured at a tissue depth of 0.3 cm.

Total Effective Dose Equivalent (TEDE)

Sum of the deep dose equivalent (from external exposures) and committed effective dose equivalent (from internal exposures).
	
	CDE
	CEDE
	DDE
	SDE
	EDE
	TEDE

	Dose Term

rem (Sv)
	50 (0.5)
	5 (0.05)
	5 (0.05)
	50 (0.5)
	15 (0.15)
	5 (0.05)


Total Organ Dose Equivalent (TODE)

Sum of the deep dose equivalent and the highest organ-specific committed dose equivalent. Annual Limit: Internal + External- 50 rem (0.5 Sv)

Fetus Dose Equivalent (Declared Pregnancy)

Sum of the deep dose equivalent to the mother’s lower torso and the highest organ-specific committed dose equivalent.

Nine-month limit:
Internal + External- 0.5 rem (0.005 Sv)
Monthly limit:
Fetus dose should not exceed 50 mrem

The Texas Regulations for the Control of Radiation require that personnel monitoring be performed whenever it is likely that an individual will receive an exposure in excess of 10% of the applicable annual dose limit. 

Due to the wide variety of working circumstances at UT-Houston there is no "typical" or "average" exposure that has any meaning. Many individuals working with radiation sources receive doses not appreciably above background for personnel monitoring devices. Individuals whose doses may exceed 10% of the applicable annual limit are monitored on a monthly or quarterly basis in order to ensure that doses are kept as low as reasonably achievable (ALARA). 

1.2 General Rules for Use of Personnel Monitorstc \l3 "General Rules for Use of Personnel Monitors
Some basic guidelines must be followed in order for the Radiation Safety Program to accurately evaluate personnel exposures:

· Always wear your own personnel monitor. Never allow another person to wear your badge and never wear a badge assigned to another individual.

· Badges are designed to monitor exposures for the wearing period beginning with the date shown on the badge. All badges must be returned to Radiation Safety at the end of each wearing cycle promptly, even if not worn during that period.

· Never wear your badge when undergoing a medical or dental radiographic procedure as a patient. Badges are intended to measure doses received while performing your job duties.

· In the event that your badge is lost or damaged, notify the Radiation Safety Program immediately to arrange for a replacement. Work with radiation should NOT take place until the personnel monitor is replaced.

· Remember that these devices do not act as warning devices when an individual receives a radiation exposure. They do not change color, beep, or in any other way visually indicate that exposure has been received. Their sole function is to legally document the radiation dose an individual may receive from working with radioactive material.

· During special procedures in diagnostic radiology and cardiac catheterization, collar badges should be worn outside the lead apron and whole-body badges beneath the apron.

1.3 Criteria for Requiring Extremity Monitoringtc \l3 "Criteria for Requiring Extremity Monitoring
Personnel monitors are issued in accordance with criteria established in the UT-Houston Radiation Safety Manual. The need for badges, including extremity monitors, is addressed on a case-by-case evaluation.

Extremity monitoring (e.g. finger ring TLD badges) is required if an individual uses certain radionuclides in activities greater than 2 mCi, or when work is performed in a field where an employee will likely receive 10% of the dose equivalent limits for the extremities. Persons who routinely work with more than 2 mCi of any gamma emitter or more than 2 mCi of a beta-emitter whose maximum energy is greater than 0.25 MeV must wear an extremity monitor.

Nuclear medicine technologists and others who routinely draw up doses of radiopharmaceuticals into syringes will normally be required to use extremity monitors.

Extremity monitoring may be provided for individuals who are working with amounts less than those listed above if review of the proposed usage indicates that such monitoring would be beneficial. Further, if an employee feels that they need a dosimeter to ensure a radiologically safe environment, the Radiation Safety Program will make arrangements to resolve the employee’s concern, including the issuance of dosimetry.

The Radiation Safety Program will notify workers when a whole-body personnel dosimeter reading of greater than 125 mrem in a monitoring period is recorded. During this notification, an inquiry will be made to determine if techniques or devices are available to reduce this level of exposure in the future. The notification limits for whole-body, eye, and extremity dosimeter readings are set at 10% of the yearly total, determined by monitoring period.

1.4 Bioassay Programtc \l3 "Bioassay Program
The term bioassay means to measure the amount of radioactive material in the body after a potential intake. Bioassays should be performed on individuals who work with amounts of radioactive materials greater than those listed on the following page. A bioassay is a non-invasive counting technique to quantify radionuclide concentrations in the body. Individuals working with activities less than the required levels shown, but having a concern about a possible uptake are encouraged to contact the Radiation Safety Program for counseling or testing. Any concerned employee may contact the Radiation Safety Program at any time regarding a suspected ingestion or inhalation of radioactive material.

It is important to note that in the context of the regulations, "working with" includes withdrawing any amount of material from a stock solution containing an activity equal to or greater than the amounts listed; even though the activity to be used in the experiment is below the levels which warrant bioassays.

Tritium

· If the amount of 3H at any one time is less than 100 mCi, a bioassay shall be performed at the request of the user. If the user suspects ingestion, a urine specimen should be submitted.

· If the activity of 3H is between 100 mCi and less than 10 Ci a bioassay shall be performed at the time of use and weekly thereafter.

Iodine

· Each individual handling 125I or 131I in an unsealed form and using an activity greater than or equal to those listed below must undergo a thyroid bioassay within ten working days after the end of the work period during which radioactive iodine was handled.

   -
1 mCi per calendar quarter if volatile

   -
10 mCi per calendar quarter if bound to nonvolatile agent

· Processes in open room or bench with possible escape of 125I or 131I from process vessels:

   -
1 mCi per calendar quarter if volatile

   -
10 mCi per calendar quarter if bound to nonvolatile agent

· Processes with possible escape of 125I or 131I carried out within a certified fume hood:

   -
10 mCi per calendar quarter if volatile

   -
100 mCi per calendar quarter if bound to nonvolatile agent

· Processes carried out within glove boxes; ordinarily closed but with possible release of 125I or 131I from the process and occasional exposure to contaminated box and box leakage:

   -
100 mCi per calendar quarter if volatile

   -
1,000 mCi per calendar quarter if bound to nonvolatile agent

Note:
All individuals routinely handling 125I or 131I in activities equal to or greater than those specified above must undergo thyroid bioassays on a monthly basis unless specified conditions are met, in which case thyroid bioassays may be performed once every three months (such cases are the exception rather than the rule).
Other Radionuclides
tc \l3 "Other Radionuclides
The Nuclear Regulatory Commission and the Texas Department of State Health Services specify that, where necessary, in order to aid in determining the extent of an individual's exposure to radioactive material, provisions of appropriate bioassay services may be required as a license condition. The need for such monitoring is evaluated by the Radiation Safety Program as well as the Radiation Safety Committee, and is handled on a case-by-case basis.

1.5 Prenatal Radiation Exposuretc \l3 "Prenatal Radiaton Exposure
Since the Law of Bergonie and Tribondeau was published in 1906, it has been known that cells are more sensitive to radiation damage when they rapidly divide and are relatively unspecialized in their function. Therefore, children are more sensitive to radiation than adults, and the unborn are even more sensitive, especially during the first trimester.

This principle of increased sensitivity has long been a factor in the development of radiation dose limits. Because the risk of harmful effects from radiation may be greater for young people, dose limits for minors are lower than for adult workers. Specifically, this limits anyone under 18 years of age to exposures exceeding one-tenth of the limits for adult workers, (i.e. 500 mrem annually).

When a woman is pregnant and her abdomen is exposed to radiation, the sensitive fetus is also exposed. A number of scientific studies have shown that the unborn child is more sensitive than the adults is, particularly during the first three months after conception. During a significant portion of these critical three months, a woman may not know that she is pregnant. Because of these factors, the National Council on Radiation Protection and Measurements (NCRP) recommends that special precautions be taken to limit exposure to the fetus when an occupationally exposed woman might be pregnant. Another agency, the International Commission on Radiological Protection (ICRP) also recommends limiting exposure to the unborn during pregnancy.

Both the NCRP and the ICRP have recommended that, during the entire pregnancy, the maximum permissible dose equivalent to the unborn from occupational exposure of the expectant mother should not exceed 500 mrem/9 months or 50 mrem/month.
Prenatal Radiation Exposure as Compared to Other Risks
tc \l3 "Prenatal Radiation Exposure as Compared to Other Risks
Many common activities have been shown to be harmful during pregnancy. It is helpful to view the risk associated with radiation exposure by comparing it to the risks associated with these other activities. For instance, cigarette smoking during pregnancy can cause reduced birth weight and infant death. Alcohol consumption during pregnancy can cause growth deficiencies, brain dysfunction, and facial abnormalities. A radiation exposure of 1000 mrem may cause childhood cancers. On page 20, Table 1 compares prenatal radiation exposure with other activities and the potential risks for negative outcomes.

Table 1: Comparison of negative outcomes from various prenatal exposures.

	FACTOR
	PREGNANCY OUTCOME
	RATE OF OCCURRENCE

	German Measles
	Birth Defects
	2 in 3

	Cigarette Smoking
	
	

	<1 Pack/day
	In general, babies weigh 5-9 ounces less than average
	1 in 5

	>1 Pack/day
	Infant Death
	1 in 3

	Alcohol Consumption
	
	

	2 drinks/day
	Babies weigh 2-6 ounces less than average
	1 in 10

	2-4 drinks/day
	Fetal Alcohol Syndrome
	1 in 5

	>4 drinks/day
	Growth Deficiency, Brain Dysfunction, Facial Signs
	1 in 3 to 1 in 2

	Maternal Age
	
	

	20 
	Down's Syndrome
	1 in 2300

	35-39 
	Down's Syndrome
	1 in 74

	40-44 
	Down's Syndrome
	1 in 39

	Radiation exposure 
	
	

	1000 mrem 
	Childhood cancer and death before age 12
	1 in 3333

	1000 mrem
	Death from other childhood cancers before age 10
	1 in 3571

	Bomb exposure at 4-14 weeks gestation
	
	

	Hiroshima (15-100 rads)
	
	1 in 4

	Nagasaki (>150 rads)
	
	1 in 4


It is the responsibility of the mother to decide whether the risks to a known or potential unborn child are acceptable. The Nuclear Regulatory Commission recommends that the mother consider the following facts:

· The first 3 months of pregnancy are the most important, so the decision should be made early.

· In most work situations, the actual dose received by an unborn child would be less than the dose to the mother, because the mother absorbs some of the dose.

· The dose to the unborn child can be reduced by (1) reducing the amount of time exposed to the source of radiation, (2) increasing the distance between the mother and the source of radiation, and (3) shielding the abdominal area.

· If a woman becomes pregnant, she can ask her employer to reassign her to areas involving less exposure to radiation.

· When occupational exposures are kept below the regulatory limit of 5000 mrem per year, the risk to the unborn child is thought to be small. By following the NCRP recommendation of 500 mrem for the entire pregnancy period, it is presumed this risk is decreased. Experts disagree on the exact amount of risk these actions eliminate.
The Decision of the Mother
tc \l3 "The Decision of the Mother
Any radiation worker who knows, suspects, or may become pregnant is encouraged to contact Radiation Safety as soon as possible to get information on the risks of radiation to the fetus. A confidential meeting will be set up between radiation safety personnel and the woman.

It is up to the mother to compare the benefits of her employment against the possible risks involving occupational radiation exposure to a known or potential unborn child. The mother should know what the Pregnancy Discrimination Act states. An amendment of Title VII of the Civil Rights Act of 1964, states "women affected by pregnancy, childbirth, or related medical conditions shall be treated the same for all employment related purposes, including the receipt of benefits under the fringe benefits programs, as other persons not so affected but similar in their ability or inability to work."  In addition, the Equal Employment Opportunity Commission is responsible for examining cases for compliance with this act.

2.0 LABORATORY PROCEDUREStc \l1 "6.0 LABORATORY PROCEDURES
2.1 Postings and Labelstc \l2 "6.1 Postings and Labels
Areas where radiation sources are utilized or stored must have a “caution radioactive material” sign posted, informing others of the potential hazard. Typical areas posted include the doors leading into the facility, the designated radionuclide work and storage areas, and waste containers. Legal requirements have been established, which govern the verbiage, shape, and color on radiation postings. The Radiation Safety Program should be contacted for assistance with the selection and placement of any radiation-related warning sign.

2.2 Receipt and Inventory of Radioactive Materialtc \l2 "6.2 Receipt and Inventory of Radioactive Material
All radioactive materials received must be processed through the Radiation Safety Program. The need to process an order through purchasing, shipping/receiving, and radiation safety leads to a confusing package procedure. Users must receive approval from the Radiation Safety Program prior to receipt of any package containing radioactive material. This approval is independent and in addition to other purchasing requirements. A flow diagram outlining this process is shown in Figure 3 on page 23. Properly completed paperwork will allow for prompt processing and distribution of the package.

Laboratory personnel must maintain the radioactive material use log. An example is shown on page 24. The heading information uniquely describes each primary vial, which the Radiation Safety Program receives, including radionuclide, activity received, and Ship Code. Each vial received by the Radiation Safety Program is assigned a Ship Code number. As the isotope is used in the laboratory protocol, the date, activity used, radioactive waste form (e.g. liquid, solid, or vial), and signature must be recorded on the Radionuclide Inventory Form. Once all the radioactive material solution is used, please return the Radionuclide Disposal Record to the Radiation Safety Laboratory in CYF G.102.

2.3 Approval for Orders of Radioactive Material

Radiation Safety must approve all radioactive material purchases. An Authorized User must notify Radiation Safety before submitting an order to the Purchasing Department, or before receipt of a free sample of radioactive materials. This can be accomplished by completing the online Radiation Material Request Form (RADMAT) as well as the PeopleSoft ordering form for radioactive materials. These forms will notify Radiation Safety of your intent (See the Appendices).


[image: image1.wmf] 

Authorized User

 

Departmental

 

Procurement

 

Assistant

 

Request for Approval to order:

 

UT

-

Houston Home Page (search 

RADMAT) or

 

http://is.hsc.uth.tmc.edu/css/forms/

radmat.html

 

After receiving Rad. Safety approval:

 

Place order with vendor

 

Shippi

ng address should be:

 

UTHSC

-

Houston

 

Radiation Safety, CYF G.102

 

6431 Fannin St.

 

Houston, TX 77030

 

Attn:  (Authorized User)

 

FEDEX

 

UPS

 

Airborne Delivery

 

Radiation Safety receives 

the radioactive package & 

checks for contamination

 


Figure 1: Radioactive material ordering process
University of Texas Health Science Center at Houston

Environmental Health and Safety 

Radiation Safety Program
RADIOACTIVE MATERIAL PACKAGE RECEIPT AND DISPOSAL FORM

	Authorized User:
	
	Ship Code:
	

	User Number:
	
	P.O. Number:
	

	Receipt Date:
	
	Radionuclide:
	

	Lab Contact:
	
	Compound:
	

	Contact Phone:
	
	Number of Vials:
	

	Vendor:
	
	Activity/Vial (mCi):
	


Package Receipt Survey Results :                        Deliver to :

	Wipe test Instrument :
	Type :
	Make/ Model :
	Serial # :

	Package Wipe Test :
	dpm/100 cm2
	
	

	DOT Labeling :
	
	
	

	Survey Instrument :
	Type :
	Make/ Model :
	Serial # :

	Package Surface Reading :
	mR/hr
	
	


Vial Disposal Record :

	Date
	Activity Used

(mCi)
	Activity Disposed (mCi)
	Disposal

Location & Form
	Signature
	Activity Remaining (mCi)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Surveyed By :______________  Date :________________

Received By :______________  Date :________________

UPON COMPLETION, RETURN TO RADIATION SAFETY, CYF G.102
2.4 General Radiation Safety Guidelinestc \l2 "6.3 General Radiation Safety Guidelines
Irradiation occurs in two specific ways: externally from radioactive material or other radiation sources outside the body, or internally from radioactive material deposited in the body.

External exposures can be the result of exposure to gamma, x-ray, or high-energy beta-particle emitters. Low-energy beta and alpha particles lack the energy needed to penetrate the outer protective layer of skin. Subsequently, these radionuclides present more of an internal exposure hazard. The amount of exposure an individual receives depends on the following factors:

Activity: The "strength" of the radiation source. When the activity of radioactive material is reduced or the settings on a radiation producing machine are lowered, the potential radiation dose is reduced.

Time:  The total dose received from an external source is also dependent on the amount of time exposed to the source. Therefore, time spent near a radiation-producing source should be optimized.

Distance:  By increasing the distance between the radiation source and the individual, the dose received can be significantly reduced. If an individual doubles the distance from a point source, the dose rate will drop to 1/4.

Shielding:  When high-activity radiation sources are being used, absorbing material or shields can be incorporated to reduce exposure levels. The specific shielding material and thickness is dependent on the amount and type of radiation involved.

Internal dose results from the intake of radioactive materials. This material may be incorporated into the body in several ways:
· Inhalation of radioactive vapors, fumes, or dust.

· Consumption of radioactive material located on contaminated hands, tobacco products, food, or water.
· Entrance through a wound.

· Absorption through the skin (highly dependent upon chemical form).


The fundamental objectives of radiation protection are:

· To reduce exposure to external radiation to as low a level that is reasonably achievable and always below the established radiation dose limits.

· To avoid entry of radionuclides into the human body via ingestion, inhalation, absorption, or through open wounds when radioactive material is handled.

An important secondary objective is to obtain reliable results from experiments and clinical procedures. To accomplish these objectives, positive planning and following of procedures beyond the usual care is required. To accomplish this it is necessary to (1) analyze in advance the hazards of each job, (2) provide safeguards against foreseeable accidents, and (3) use protective devices and planned emergency procedures for accidents that do occur.

General Radiation Safety Guidelines for the Use of Radiation Sources

tc \l3 "General Radiation Safety Guidelines for the Use of Radiation Sources
· The procedure for each project should be outlined in writing for all laboratory personnel. Necessary equipment, shielding, waste containers, and survey instruments must be available.

· A radiation worker knowledgeable of the operation should supervise visitors and students in a laboratory that uses radiation sources. No visitor or student shall be permitted to work with radiation sources without first contacting the Radiation Safety Program.

· Sources of radioactivity must not be left unattended in places where they may be handled or removed by unknowing or unauthorized persons.

· Never pipette by mouth!  Always use some type of pipette filling device.

· Due to potential internal contamination, eating, drinking, applying cosmetics, smoking, or storing food is prohibited in areas where work with unsealed radioactive sources is taking place. 

· All individuals using radioactive material should wear gloves, laboratory coats, long pants, and closed-toe footwear.

· All reusable glassware and tools used with radioactive material should be thoroughly cleaned after use and kept separate from non-contaminated items. It is recommended that a marked container or area be provided for glassware and tools used in radioactive work.

· Wear your personnel radiation monitoring device(s).

· Determine potential radioactive material contamination by surveying with an appropriate radiation detector. If readings are unusually high, find out why and correct the problem or call the Radiation Safety Program.

· Discard radioactive waste in provided containers.

2.5 Radiological Health Surveystc \l2 "6.4 Radiological Health Surveys
To verify the efficacy of the protection practices, it is necessary to perform radiological health surveys wherever and whenever radiation sources are used. Surveys must be designed for the specific radiation sources in the laboratory.

Documentation of Surveys for Removable Contamination by Laboratory Researchers

· If you are actively using radionuclides, a full wipe test must be performed on a monthly basis.
· If you are merely storing radioactive material, the storage location must be wipe-tested monthly.
· If no radioactive material is used or stored, a written statement on a wipe test form indicating this should be generated monthly
At the discretion of the Radiation Safety Program, the assigned survey frequency of any laboratory may be changed to reflect the needed level of surveillance.

Routine Surveillance of Use of Radiation and Other Hazardous Agents by Environmental Health and Safety

Routine monitoring of laboratories containing radioactive material is necessary for the protection of radiation workers, compliance with regulations, and prevention of radioactive material contamination.

The Radiation Safety Program based on a variety of factors, including the type and activity of radioactive material used and the protocols employed, assigns each laboratory using radiation sources a survey frequency. At the discretion of the Radiation Safety Program, the assigned survey frequency of any laboratory may be changed to reflect the needed level of surveillance. Laboratories working intermittently with radiation sources may be removed from the routine survey schedule providing a survey is performed and documented after the last use of radioactive material. Comprehensive surveys, including biological and chemical safety surveys, are performed annually in conjunction with radiological health surveys for all laboratories.

Corrective Actions for Violations
The Radiation Safety Program performs comprehensive safety surveys, evaluating items ranging from ambient radiation levels to observance of prudent laboratory safety practices. Any radiation safety violation observed during a routine survey is documented, and steps are initiated to correct the issue. The procedure usually involves verbal notification, followed by written warnings if the problem is not addressed after verbal notification. In extreme circumstances, action by the Radiation Safety Committee may be utilized.

Any operation causing an excessive radiation hazard will be suspended immediately by the Radiation Safety Program without regard to the above procedure. The Radiation Safety Committee will also promptly review any such actions.

In addition to the routine surveys performed by the Radiation Safety Program, each laboratory is responsible for performing their own work-area contamination surveys. A documented survey should be maintained for each month that radioactive material is in use and for each room where radioactive material is in use. The Basic Radiation Safety Course offered by the Radiation Safety Program will instruct workers on how to properly survey for radioactive material and interpret the results.

2.6 Waste Disposaltc \l2 "6.5 Waste Disposal
All radioactive waste must ultimately be disposed of by the Environmental Protection Program (EPP). Therefore, no materials, wastes, animals, or scintillation vials containing radioactive material shall be disposed of in any manner other than through EPP. Any disposal not specifically approved by the Environmental Protection Program may result in the loss of permission to use radioactive material at UTHSC-Houston.

Different types and forms of radioactive waste warrant different methods of disposal. As an example, liquid scintillation (LS) vials containing 3H are disposed of differently than solid waste containing 32P. For this reason, each laboratory will be supplied with waste containers for each specific type of waste generated. The most common types of waste generated are:  Solid Waste, Liquid Scintillation Vials, Biological Waste, Liquid Waste, and Special Waste.

More information is found on the “Important Safety Information” posting in your lab and on the following website: http://www.uth.tmc.edu/safety/environmental.html.
Solid Wastetc \l3 "Solid Waste
Solid Waste is segregated and classified into the following categories :

Solid Waste ( Half-life > 300 days) ->   ex: 3H ;14C  
Solid Waste   ( Half-life < 300 days) ->  ex: 32P; 35S; 125I 
The solid waste is segregated and placed in containers lined with thick opaque plastic bags at the point of generation. Containers and bags are supplied by the Environmental Protection Program. When the bag is filled, it is sealed, tagged with a Radioactive Waste Disposal tag, and deposited into the waste bin located at one of the waste alcoves located throughout UTHSC-H Properties.
Liquid Scintillation Vialstc \l3 "Liquid Scintillation Vials
Liquid Scintillation vials are classified and segregated according to the following guidelines:

Liquid Scintillation Vial Waste (3H, 14C, 125I<0.05 Ci/ml)

Liquid Scintillation Vial Waste (32P; 35S; all other isotopes)
The liquid scintillation vials are placed in containers lined with thick opaque plastic bags at the point of generation. Containers and bags are supplied by the Environmental Protection Program. When the bag is filled, it must be sealed, tagged with a Radioactive Waste Disposal tag, and deposited into the appropriate waste bin located at one of the several alcoves situated throughout UTHSC Properties. Only biodegradable or environmentally safe liquid scintillation cocktails are accepted for disposal by the Environmental Protection Program. Liquid scintillation vials that contain hazardous waste must be specially approved by the Environmental Protection Program before they can be disposed.
Biological Wastetc \l3 "Biological Waste
Biological waste that also contains radioactive material should be placed in thick opaque plastic bags and placed in freezers until picked up by the Environmental Protection Program. Each bag must be accompanied by a completed Radioactive Waste Disposal Tag.

Infectious biological waste should not be disposed of until special precautions and warnings have been considered. Biological Waste is segregated in accordance with the following guidelines:

Biological Waste ( Half Life > 300 days)

Biological Waste ( Half Life < 300 days)
Biological waste containing 3H, 14C, and 125I with concentrations less than 0.05 Ci/gm can be disposed of as non-radioactive.

Liquid Waste
tc \l3 "Liquid Waste 

Liquid radioactive waste is separated by radionuclide and placed in the proper one-gallon containers supplied by the Environmental Protection Program. Only liquid waste may be placed in these containers. Emulsified tissue, feces, or biological waste that will support microbiological growth at room temperature shall not be placed in the liquid waste containers. When washing containers that were used for radioactive waste, the first rinse is usually retained as liquid radioactive waste. Any subsequent rinses may be allowed to go down the drain, as long as it is a designated radioactive waste sink.

When filled, a Radioactive Waste Disposal tag must be completed and affixed to the waste container. These tags are supplied by the Environmental Protection Program and include information such as the name of the radionuclide, its activity, and the user information. When the container is ready to be disposed of, you may schedule a waste pickup by calling the Hazardous Waste Line at 500-5837 and following the instructions.

Special Wastetc \l3 "Special Waste
Special collections can be arranged if the waste:

1) does not fit into any specific category,

2) contains organic materials,

3) has an activity that presents an exposure hazard, or

4) is liquid scintillation vials with hazardous constituents.

Collection of all waste can be facilitated by calling the Hazardous Waste Line at 500-5837.

Waste Minimizationtc \l3 "Waste Minimization
The University of Texas Health Science Center at Houston waste program is designed to optimize waste disposal costs, minimize exposure to individuals, and provide maximum service to the users. The waste program cannot be successful unless a  firm commitment is made by those who use radioactive materials to follow the proper protocol in disposing waste, as well as maximizing efforts to minimize the amount of waste generated in the laboratory. This can be accomplished by learning the proper methods of waste disposal and utilizing other methods of  waste minimization including source elimination or substitution. For more information concerning waste minimization, contact the Environmental Protection Program.

Each laboratory should designate an area for the location of their radioactive waste containers. When choosing this area, several items should be kept in mind.

· The area should be obviously labeled so that the waste in this area is not inadvertently discarded as normal trash.

· Consider shielding requirements for the radioactive waste container.

· Adequate spill and leakage protection should be provided (absorbent paper, spill trays).
2.7 Instrumentationtc \l2 "6.5 Instrumentation
Three radiation detection instruments are commonly used at UTHSC-Houston. The Geiger-Mueller (GM) survey meter, NaI scintillation detector, and liquid scintillation counter are commonly used for radiation contamination measurements. Many different types of detectors and meters are available, however, these detectors are the most common for general-purpose lab surveys and wipe tests. Please consult with Radiation Safety before purchasing a new detector.

The Geiger-Mueller (GM) Survey Meter
tc \l3 "The Geiger-Mueller Survey Meter
The Geiger-Mueller survey meter can detect beta particles and gamma rays effectively. The meter measures the number of radiation interactions per unit time, usually in counts per minute (cpm). This number is proportional to the number of disintegrations per minute of the sample. The disintegrations per minute (dpm) are equal to the counts per minute (cpm) divided by the efficiency of the meter (eff). The efficiency of the detector depends on the energy of the radionuclide (e.g. 32P or 3H) and the geometry of the source (e.g. point source or disk source).

dpm = cpm/eff

Geiger-Mueller survey meters often have an mR/hr scale. There are significant inaccuracies involved with this scale, but it should give a reasonable approximation for the energies of interest. A GM survey meter with a pancake probe is an appropriate surface contamination detector. This type of meter will not reliably detect 14C or 3H, since the low-energy beta particles cannot penetrate the detector window.

The Scintillation Countertc \l3 "The Scintillation Counter
This type of meter is appropriate for gamma-emitting radionuclides. For gamma rays, the scintillation detector is more sensitive than the GM detector, and the cost is usually higher. This detector is not efficient for beta-emitting radionuclides. Efficiency corrections must also be performed to convert cpm to dpm.

The Liquid Scintillation Countertc \l3 "The Liquid Scintillation Counter
The liquid scintillation counter (LSC) is the most sensitive of the three detectors. The LSC can be used to measure alpha particles, beta particles, and gamma rays. The LSC provides the most effective means of determining removable radioactive material contamination. The LSC is the preferred detector for 3H, 14C, and 35S. 
3.0 EMERGENCIEStc \l1 "7.0 EMERGENCIES
Emergencies involving radiation should be treated as any other emergency with respect to bodily injuries, fires, and explosions. Any radiation exposure and contamination will be addressed after the physical hazards are contained. DO NOT PANIC. When properly addressed, almost any accident or emergency occurring at the University of Texas Health Science Center at Houston involving radioactive material will add little or no immediate danger to the situation.

3.1 Emergency Responsetc \l2 "7.1 Emergency Response
In Case of a Minor Spilltc \l3 "In Case of Minor Spill:
1.
Notify all personnel in the area that a spill has occurred.

2.
Cover the spill with absorbent paper to prevent spread.

3.
Wearing disposable gloves, remove the contaminated absorbent paper, and place it in a plastic bag. Carefully remove the gloves and place them in the plastic bag. Place the bag in an appropriate radioactive waste container.

4.
Take wipe tests and use a survey meter to determine the extent of the contamination. If contamination is still present, clean the area with an appropriate solvent using the clean hand/dirty hand method. Resurvey.

5.
Notify Radiation Safety of the event: 500-5840. If you have any concerns regarding contamination please contact the Radiation Safety Program.

In Case of a Major Spiltc \l3 "In Case of Major Spill:
1.
Clear the area of all persons not involved in the spill.

2.
Prevent the spread of the materials by covering the spill with absorbent pads. DO NOT TRY TO CLEAN IT UP!

3.
Confine the movement of all personnel potentially contaminated so that the contamination is not taken any further.

4.
Call the Radiation Safety Program for help: 500-5840.

5.
Contaminated clothing should be removed and stored for further evaluation. If the spill is on the skin, flush thoroughly and wash with soap and water.

4.0 RULES, REGULATIONS, RIGHTS, AND RESPONSIBILITIEStc \l1 "8.0 RULES REGULATIONS, RIGHTS, AND RESPONSIBILITIES
The Texas Department of State Health Services has established standards for your protection against radiation hazards, pursuant to the Texas Radiation Control Act, Art. 4590f, Revised Civil Statutes, State of Texas.

4.1 UTHSC-Houston's Responsibilitytc \l2 "8.1 UT-Houston's Responsibility
UTHSC-Houston is required to:

1.
Apply the safety regulations to work involving sources of radiation.

2.
Post or otherwise make available to you a copy of the Texas Department of State Health Services regulations, licenses, certificates of registration, notices of violation, and operating procedures which apply to work you are engaged in, and explain their provisions to you.

4.2 Employee’s Responsibilitytc \l2 "8.2 Your Responsibility
You should familiarize yourself with those provisions of the regulations and the operating procedures that apply to the work you are engaged in. You should observe the provisions for your own protection and protection of your co-workers.

4.3 What is Included in these Regulationstc \l2 "8.3  What is Covered by these Regulations
1.
Limits on exposure to radioactive material in restricted and unrestricted areas.

2.
Measures to be taken after accidental exposure.

3.
Personnel monitoring, surveys, and equipment.

4.
Caution signs, labels, and safety interlock equipment.

5.
Exposure records and reports.

6.
Options for workers regarding inspections by the Agency.

7.
Related matters.





4.4 Reports on Your Radiation Exposure Historytc \l2 "8.4  Reports on Your Radiation Exposure History
1.
The regulations require that your employer give you a written report if you receive an exposure in excess of any applicable limit as set forth in the regulations or in the license. The basic limits for exposure to employees are set forth in Title 25 of the Texas Administration Code under Section 289.202. These sections specify limits of exposure to radiation and exposure to concentrations in air and water.

2.
If you work where personnel monitoring is required:

(a)  Upon termination of your employment, your employer must give you a written report of your radiation dose if that dose exceeded 10% of any limit set forth in 25 TAC §289.202, and

(b)  Upon written request, your employer must advise you annually, or upon termination of association, of your exposure to radiation regardless of the amount of exposure.

4.5 Inspections by the Texas Department of State Health Servicestc \l2 "8.5  Inspections
All licensed or registered activities are subject to inspection by the Texas Department of State Health Services Radiation Control. In addition, any worker or representative of workers who believes that there is a violation of the Texas Radiation Control Act, the regulations issued thereunder, or the terms of the employer's license or registration with regard to radiological working conditions, may request an inspection by sending a notice of the alleged violation to the Texas Department of State Health Services. The request must set forth the specific grounds for the notice, and must be signed by the worker as the representative of the workers. Also, any worker may bring to the attention of the inspectors any condition that they believe contributed to or caused any violation as described above.

5.0 ACCESS TO RADIATION SAFETY FORMS

5.1 Online Forms
The following forms are available online at http://www.uth.tmc.edu/safety/radiation_safety.html:


RS-02

Radiation Safety Training and Experience Form


RS-03

Dosimetry Service Agreement and Exposure History Form


RS-08

Laboratory Wipe Test Report for Radioactive Materials


Radiation Materials Request Form (RADMAT)

5.2 Contact Information  

The forms referenced above and additional information are available by contacting the Radiation Safety Program at 713-500-5840.
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Request for Approval to order:



UT-Houston Home Page (search RADMAT) or



http://is.hsc.uth.tmc.edu/css/forms/radmat.html
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