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40 - Hour NORM Radiation Safety Officer Course Outline


Section 1 
Introduction to NORM

A. The Origins of NORM
B. Origins of Radium and Radon
C. Production of NORM
D. Radon
E. NORM at Refineries and NGL Facilities
Section 2
The Atomic Composition of Matter

A. Properties of Matter
B. Atomic Composition
C. Structure of the Atom

D. Atomic Number and Atomic Mass
E. The Nuclear Force
F. Isotopes and Nuclides
Section 3
Radiation and Contamination

A. Radiation

B. Gamma Rays

C. Beta Particles

D. Alpha Particles

E. Radiation From NORM

F. Units of Radiation Measurement

G. Quality Factors

H. Contamination

I. Units of Contamination Measurement

J. Modifying Units

K. S.I. Units

L. Half-Life

1. Radioactive Half-Life

2. Biological Half-Life

3. Effective Half-Life

Section 4
Modes of Radioactive Decay

A. Decay by Alpha Emission

B. Decay by Beta Emission

1. Beta Minus Decay

2. Beta Plus Decay

C. Gamma Ray Emission

D. Natural Decay Schemes

Section 5
Interactions Of Radiation With Matter

A. Introduction

B. Charged Particle Interactions

C. Alpha Particle Interactions

D. Beta Particle Interactions

E. Gamma Ray Interactions

1. The Photoelectric Effect

2. Compton Scattering

3. Pair Production

Section 6
Biological Effects Of Radiation

A. Ionization

B. Radiation Effect on Body Tissues

1. Abnormal Cells

2. Repairable Damage

3. Cell Radiosensitivity

C. Biological Effects of Large Single Doses (Acute Effects)

D. Biological Effects of Continual Low Doses (Chronic Effects)

E. Radiation dose Effect Theories

1. The Linear Dose Effect Theory

2. The Threshold Dose Effect Theory

3. The Gardner Theory

4. The Radiation Hormesis Theory

F. The “ALARA” Concept

Section 7
Risk Associated With Radiation Exposure

A. The Risk of Occupational Exposure

B. Risk of Exposure to the General Public

C. Loss of life Expectancy

Section 8
Sources of Radiation

Natural Sources

A. Cosmic Radiation

B. External Terrestrial Radiation

C. Internal Terrestrial Radiation

Artificial Sources

D. Nuclear Fallout

E. Electronic Product Radiation

F. Consumer Product Radiation

G. Medical and Dental X-rays

H. Nuclear Reactors

I. NORM

Section 9
Calculations Involving Exposure, Decay, and Shielding

A. The Point Source

B. The Line Source

C. Cylindrical Sources

D. Plane Sources

E. Radioactive Decay

F. Shielding

Section 10
Radiation Survey Instruments and NORM Limits

A. Basic Radiation Detectors

B. Scintillation Detectors

1. The Ludlum Model 3 Scintillation Detector

2. Limitations of Scintillation Detectors

C. Types of Radiation Emitted by Ra-226/228

D. NORM Equipment Limits

1. NORM Waste Limits

2. NORM Land Limits

3. uR/hr Versus pCi/gm

E. Gas Filled Detectors

F. The Gas Amplification Curve (Six-Region Curve)

G. Loose Surface Contamination Limits

H. Instrument Calibration Requirements

I. Monitoring of Personnel

1. Film Badges

2. Thermoluminescent Dosimeters

3. Dosimetry Requirements

Section 11
The Surveying and Sampling of NORM

A. Pre-operational Testing of Survey Instruments

B. Performing Radiation Surveys

C. Counts Per Minute vs. Disintegrations Per Minute

D. Monitoring Personnel for Contamination

E. Sampling for NORM

F. Sampling for Airborne Radioactivity

Section 12
Survey Documentation

A. Survey Documentation

B. Survey and Sampling Procedures

Section 13
Personnel Protection From Radiation and Contamination

A. The ALARA Concept

B. The Concept of Time, Distance, and Shielding

C. Controlling Contamination

D. Protective Clothing

E. Control of Airborne Contamination

Section 14
The “DAC” and The “ALI”

A. ALI and DAC Tables

B. Understanding Scientific Notation

C. DAC Values for Radium-226, Radium-228, and Daughters

D. Effluent Concentration Values for Radium-226, Radium-228, and Daughters in Air

Section 15
The RSO

A. Radiological Assessments

B. Radiological and Operational Controls

C. Worker Training and Information

D. Responsibilities

E. The Radiation Safety Officer

F. The Work Supervisor

G. All Personnel Working in a Restricted/Radioactive Material Area

Section 16
Legal Requirements and NORM Control Programs

A. The General License

B. The Specific License

C. Disposal Options

D. Waste Management Programs

E. Worker Protection Plans

Section 17
A Guide To Shipping NORM

A. Disclaimer

B. Introduction

C. Radioactive Material

D. Types of Radioactive Material Packages

E. NORM Shipping Categories

F. Exclusive-Use vs. Nonexclusive-Use Shipments

G. Limited Quantity Shipments

H. Low Specific Activity – I (LSA-I) Shipments

I. Surface Contaminated Objects – I (SCO-I) Shipments

J. Exclusive Use Vehicle Instructions and Emergency Response Guide Forms

K. Shipping NORM Samples for Laboratory Analysis

L. Louisiana State NORM Waste Manifest Form

M. Drum and Container Markings

Practical Exercise


A.
Survey Meter Interpretation



B.
Smear Counting Exercise



C.
Frisking Exercise



D.
Exposure Rate Surveying Exercise

Written Test
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