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TECHNO Services for Management of Naturally Occurring Radioactive Materials (NORM) in the Oil and Gas Industry
TECHNO NORM Services

What is NORM?

Naturally Occurring Radioactive Materials (NORM) from the 232Th and 238U-series can be concentrated by technological activities, particularly those in which natural resources (e.g. coal, oil, and natural gas) are extracted and/or processed. NORM can be observed when NOR concentrations in process streams are altered as a consequence of physical and chemical processes associated with the applied technology. The occurrence of NORM is of increasing concern in oil and gas industry. 
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Origin of NORM and places where NORM can be present
Radioactive Risks Arising from NORM and Protection Measures

When mineral deposits, either in the form of scale or sludge containing naturally occurring radioactive materials (NORM) which progressively builds up in the oil and water process equipment, two potential hazards could exist, viz. external radiation and internal contamination. Potential external radiation hazard exists at or near any pipe, valve or vessel containing NORM due to the transmission of gamma radiation through its walls. In some cases, the amounts of radioactivity, which accumulate within these areas, can produce external radiation dose rate, which require remedial measures to be taken. When dose rate above the natural background levels (0.08 (Sv/hr) are measured externally, an amount of radioactivity will be present inside, dose rate may reach as much as 300 (Sv/hr. 

When process equipment is opened creating the potential for direct contact with radioactive scale. Some nuclides (radium) encountered in NORM from similar operations tend to be accumulated inside the body and because they remain there for a very long time, internal doses are delivered for long periods. Another nuclide the radon gas, which is an inert in the body but its radioactive decay daughters (lead and polonium), can be inhaled when installations are opened and these radionuclides are then deposited inside the body.

Radiation Protection Measures 

During the normal operating conditions at NORM contaminated sites, external radiation is usually low and the control of exposure to external gamma radiation is relatively straightforward and simple. Protection from external radiation exposure can be achieved by the three concepts, viz. time, distance and shielding. Therefore, external radiation can be reduced or eliminated by shielding the source or moving away from the source. However, if these options are not available, limiting the time spent in the radiation field can control the exposure. 

The control of exposure to contamination and internal radiation requires more stringent precautions than when working with only gamma radiation. Loose surface contamination can easily be transferred to clothing, shoes, and hands or other surfaces. Once contamination has been transferred to the hands, it is relatively easy for it to find its way to the mouth and be swallowed. Mechanisms by which contamination might find its way from the hands to the mouth include rubbing the face, handling food when eating and smoking cigarettes. The control of the internal radiation hazard relies on stopping the contamination from getting into or onto the body. In addition, Protective equipment and clothing prevent contamination of the skin and internal exposure of the body; protection in the form of a dust mask or air mask must be worn if there is any likelihood that radioactive dust should be adopted.

Radiological Monitoring and Surveying Services 
TECHNO can provide the oil companies with accurate, reliable and cost-effective on-site monitoring and surveying. 
TECHNO team of radiation protection supervisors has a quite good experience in the oil and gas fields. These supervisors offer on-site training of the responsible staff in the oil companies to take their tasks in the radiation protection. Some of their tasks are as follows:

· Inspection and supervision of NORM related activities

· Monitoring and sampling of NORM materials and equipment

· Insuring that radioactive wastes is stored, packaged and sent for storage area in compliance with regulations and procedures
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NORM Contaminated Equipment Segregation 

TECHNO team has the experience to segregate, transport, store NORM contaminated equipment and tubulars to facilitate future decontamination and disposal.
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NORM Contaminated Equipment and Decontamination

Removal operations of scale, sludge, and films from oil and gas production equipment and tubing should be carried out in a safe and practical manner to prevent any harm to workers or the environment. Removal operating range from manual cleaning to high-pressure water blasting of production equipment. A third party, typically a contractor specializing in this type of work, often performs NORM decontamination. The decontamination operations may be carried out at the equipment location or will normally return NORM contaminated scale to the operator for disposal.

TECHNO team of experienced decontamination techniques, are available to assist oil companies and to supervise and decontaminate oilfield equipment (tubulars, X-mass, valves, ESP’s, .) using high pressure water jetting.
	[image: image10.jpg]



	[image: image11.jpg]




	[image: image12.jpg]



	[image: image13.jpg]





TECHNO partner operated decontamination facility, based in Omar field, Syria is the first decontamination facility in the middle East, which was built in 1998. More compact decontamination facility was designed and constructed by a joint venture agreement between TECHNO partner and Arabian Industries LLC in Bahja field, Oman.  Both facilities adopt the International Regulations and the local Regulations for the Control and Management of Radioactive Materials. 

TECHNO partner has the capabilities to designed, construct and operate a mobile decontamination facilities that clean over 300 pipes a day.  
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	Mobile Decontamination Facility


Oilfields Contamination by NORM

Production water containing mainly radium isotopes is usually separated from oil and disposed of by down an injection well and disposal wells. Disposal of sludge and scales are also practiced in the oilfields. Uncontrolled disposal of these wastes could lead to environmental pollution and thus eventually to radiation exposure of members of the public. The largest generated volume of these wastes is produced water. Production water is usually separated from oil and disposed of by some means such as down an injection well or disposal well. Some companies may discharge this water into the environment for evaporation. Unlined lagoons or pits are usually built to collect this water and become highly contaminated with NORM. Some run-off channels are usually built to allow water to run-off into the desert. Lagoons and channels become highly contaminated with NORM and could lead to environmental pollution and to radiation exposure of members of the public. This radioactive contamination problem should be urge the operating oil companies to initiate a remediation program in cooperation with specialized organizations for the following purposes:

· Minimizing risks to environment, particularly those related to ground water.

· Minimizing risks to oil companies workers and local inhabitants.

· Minimizing or eliminating existing and potential future environmental liabilities.

· Complying with the national regulations and international standards.

TECHNO can help oil companies to set up action plans for remediation of contaminated sites with NORM and supervision and carry out the civil work to reach the acceptable contamination level.

TECHNO has a very good experience in supervising and monitoring such programs. TECHNO can help oil companies to set up action plans for remediation of contaminated sites with NORM and supervision and carry out the civil work to reach the acceptable contamination level.
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NORM Waste Management

Large amount of Sludge and scales are generated where safe and environmentally accepted methods are requires for disposal. TECHNO team of available experience are ready to help oil and gas companies in evaluation, proposing and executing proper and international and national approved method. 
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	Stored NORM Waste


Radioanalytical Analysis of scale, sludge and contaminated soil.

A full range of analytical services can be provided to oil companies. These includes, but not limited, the followings:

1. Analysis of produced water, sludge, scale and other materials for radioactivity

2. Analysis of radioactive tracers used in the oil industry such as C-14, H-3 labeled compounds.

3. Physical and chemical analysis of produced water, sludge and scales 

All analytical services are regulated by quality assurance systems according to ISO17025
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Personal Radiation Dosimetry Services

TECHNO provides oil companies with an easy to use and cost-effective dosimetry service. TECHNO provides film and thermoluminesce (TLD) dosimeter services.
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Radiation Instrument Services

TECHNO supplies oil companies with a comprehensive radiation instrument service. TECHNO quickly and efficiently calibrates, repair and test the oil Companies instrumentations.
Training Services

TECHNO partner is recognized by the International Atomic Energy Agency (IAEA) as regional training center. TECHNO partner provides several courses in the field of NORM in oil and gas industry. These courses are as follow:

· NORM Awareness Course for worker (Level A)

· NORM Awareness Course for Supervisor (Level B)

· Radiation Protection Supervisor Course (Level C)

All course materials and certificates are issued with compliance with international and national authorities’ requirements

Some of TECHNO Partner Clients
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