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NORM 
(NATURALLY OCCURRING RADIOACTIVE MATERIAL)

A. WHAT IS NORM?

1. Naturally Occurring Radioactive Material (NORM) is best described as radioactive material (elements) existing in our natural environment.  “Technological Enhanced Natural Radioactive Material” (TENORM) is a more descriptive term for NORM as it occurs in oil and gas production.  This description simply defines the existence of NORM in production equipment as the result of applied technologies.  Technological processes provide for the transport of radioactive material from their existence beneath the Earth to the surface where it collects in production equipment.  For intensive purposes, the terms are to be considered synonymous.

2.   The majority of elements which create NORM are commonly found in oil and gas production and processing operations such as production piping separators, treaters, frac-tanks and are associated with the elements Uranium and/or Thorium. These unstable elements are in a constant state of radioactive decay as they emit portions of the nucleus in the form of energy. The energy given off is normally in the form of alpha, beta or gamma radiation.

a. Alpha radiation is a low energy, slow moving particulate form of radiation which travels up to +/- 4 in. and can be shielded with a piece of paper or skin. Alpha radiation poses little external hazard. However, it can pose a significant internal hazard to the body. 

b. Beta radiation has less mass but higher energy particle radiation. Beta rays travel farther (+/- 12 feet) and require greater shielding, such as a sheet of aluminum or polyethylene. Beta radiation poses some external hazard to the body in addition to a significant internal hazard.
c. Gamma radiation is a higher wave form energy and is usually associated with a Beta emission. It requires large amounts of shielding (usually lead) to reduce intensity.  X-ray is a common form of this radiation.  Gamma radiation is highly penetrating and is both an external and internal hazard to the body. 

All radiation which poses an internal personal hazard does so through inhalation or ingestion. Personal exposure can be greatly reduced or eliminated through good hygiene. 

3. The presence of NORM in producing formations cannot be accurately predicted. If NORM is present in producing formations, it is normally transported to the surface with produced liquids (primarily water) and to a lesser extent, with solids (primarily sand). The NORM materials transported with liquids plate out and collect on the walls of production tubing and hardware in the form of barium or strontium sulfate (scale). 

4.   The exception to this is Radon gas which may be dissolved in produced water and released at atmospheric pressure. However, since Radon is a gas, it usually follows the gas production stream. Thus, Radon daughters (predominantly Lead-210) may accumulate in gas processing equipment as thin, often undetectable films on the interior surfaces of vessels, pumps, etc. Regardless of the method of transportation as the materials accumulate, the ability to detect their presence increases.  

5.  
If NORM is detected or known to exist, work procedures and processes must adhere to Federal regulations governing NORM. Although it is unlikely radiation levels significant enough to harm personnel will be encountered, normal precautions must be taken to reduce or eliminate exposure to personnel and the environment. 

B.
GENERAL POLICY

It is the policy of EAGLE INDUSTRIAL INSTRUMENTATION to identify the presence of NORM in its operations and control the exposure to Eagle Industrial Instrumentation personnel as well as the environment. 

EAGLE INDUSTRIAL INSTRUMENTATION will control potential exposure to NORM through identification, employee training, and safe handling procedures.  Equipment and facilities with elevated radioactivity will be identified prior to performing any work and EAGLE INDUSTRIAL INSTRUMENTATION personnel to NORM environments. Site identification, safe practice provisions, storage and handling guidelines detailed in the remainder of this section apply to all facilities where an elevated level of radioactivity has been exhibited. The waste, property and equipment disposition provisions are applicable where a radioactive level in excess of governmental mandated ceilings or acceptable industry standards has been detected. 

C.
RESPONSIBILITIES

1.
EAGLE INDUSTRIAL INSTRUMENTATION plan administrator, HSE Manager, has the 



responsibility of insuring adherence to EAGLE INDUSTRIAL INSTRUMENTATION NORM policy 


as well as the following.

2. Provide training covering personal protective equipment requirements (PPE), safety precautions and handling procedures to all employees working with potential NORM tainted equipment, material, sands and/or solids. 

3. Ensure employees performing equipment repair (on-site, off-site) are advised of the      potential presence of NORM and that PPE requirements, safety precautions and handling procedures are being followed.

4. Ensure proper packaging, shipping papers, labels, and placards are provided prior to transport of NORM containing equipment, materials and sands and/or soils.

5. Ensure that a survey of tubing, equipment, materials, sands and/or soils is performed to determine the presence of NORM prior to releasing for repair or disposal.

D.
PERSONAL SAFETY

Measurements of NORM levels in the majority of producing operations to date have been well below the standards for both public health and employee exposure protection. However, the purpose of this guideline is to minimize employee exposure to the low levels of radioactivity in the equipment where NORM does exist.

1. Basic Radiation Exposure Methods

a) External (penetration through the skin) Gamma radiation exposure.

i.
Contaminated equipment

ii.
Contaminated soil

b) Internal (Alpha, Beta and Gamma) radiation exposure.

i.
Inhalation of Radon or NORM particles

ii.
Ingestion of NORM radio-nuclides

2. Basic NORM Exposure Precautions

The following guidelines are applicable to all activities associated with exposure or potential exposure to NORM and should be followed at all times.

a) Advise employees and contractors of the presence of NORM and any precautionary guidelines to be followed.

b) Direct skin contact with NORM containing scale and solids will be avoided to the maximum extent reasonably possible.

c) Eating, drinking, smoking and chewing will not be allowed in the immediate area where work is being performed on contaminated equipment or contaminated soils are being handled.

d) Personnel will thoroughly wash their hands and face after working on or around contaminated equipment and prior to eating, drinking, smoking or chewing. 

e) NORM containing scale and solids will be handled in the wet state to minimize airborne particles.

f) The number of personnel in the work area will be kept to an absolute minimum.

g) Activities which could potentially create airborne NORM particles such as grinding, drilling, polishing, welding or brazing will require the use of a NIOSH approved high efficiency particulate respirator suitable for low level radio nuclides. NOTE: The use of a respirator requires specialized training and physical examinations.

h) Suitable disposable coveralls, slicker suits, etc.  shall be worn.

i) Impervious gloves and rubber boots shall be worn.

j) Work will be conducted in well ventilated areas. If natural ventilation is not sufficient, forced ventilation will be installed to remove gases and airborne particulate.

k) Plastic ground covers shall be used whenever possible to contain contaminates which may fall to the ground.

l) Additional radiation monitoring shall be conducted during the time work on contaminated equipment is being performed.

m) Protective gloves, clothing, apparatus, rags, etc., should be decontaminated after use.  If decontamination is not possible, those articles should be placed in properly labeled drums for subsequent disposal.

n) Personnel shall be monitored following completion of work.


3.
NORM Surveys



A competent person designated by EAGLE INDUSTRIAL INSTRUMENTATION plan administrator 


shall perform 
NORM surveys for all suspected NORM contaminated 


materials. Monitoring guidelines will be as follows:


a)
Maximum allowable dose rate to an individual is 1250 



mR/calendar quarter. 
Approximately 2.4 mR/hour for an 8 hour shift in a 


40 hour week.



b)
Exposure monitoring is required for a dose exceeding 350 



mR/calendar quarter.  
Approximately 0.6 mR/hour an hour for an 8 hour 


shift.



c)
OSHA regulates exposures to airborne radioactive  material by 


reference to the Nuclear Regulatory Commission regulations.


4.
Controlling and Minimizing Exposure



a)
Measure all sources and levels of radiation.



b)
Minimize time spent in radiation areas.



c)
Maximize the distance between you and source.



d)
Shields are to be used to block and reduce radiation levels.

E.
TRAINING

1. Awareness Level Training

a) All employees engaged in work assignments where the potential for NORM accumulation exists, will be trained to an awareness level on the subject of NORM.  Training will be done prior to exposure and annually thereafter.
b) Areas of training are as follows:

i.
Recognition of potential NORM containing equipment and 
material

ii.
Health effects associated with exposure to low level 
radiation

iii.
Methods by which NORM may enter the body.

iv.
Safety precautions and personal protective equipment.

v.
Handling procedures for dismantling equipment, vessel and 
tank entry, scale removal, equipment repair, pulling and 
rattling tubing, etc.

vi.
Normal and emergency operational procedures.

c) Records of persons receiving Awareness Level Training will be documented and maintained in the training data base.
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