[image: image1.png]



8-Hour NORM Surveyor Course Outline

Section 1 
Introduction to NORM 

A. The Origins of NORM
B. Origins of Radium and Radon
C. Production of NORM
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. Units of Radiation Measurement

F. Contamination

G. Units of Contamination Measurement

H. Modifying Units

I. Half-Life

Section 4
Biological Effects Of Radiation

A. Ionization

B. Radiation Effect on Body Tissues

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

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

E. The “ALARA” Concept

Section 5
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 6
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 7
Radiation Survey Instruments and NORM Limits

A. Basic Radiation Detectors

B. Scintillation Detectors

C. NORM Equipment Limits

1. NORM Waste Limits

2. NORM Land Limits

3. uR/hr Versus pCi/gm

D. Gas Filled Detectors

E. Loose Surface Contamination Limits

F. Instrument Calibration Requirements

G. Monitoring of Personnel

Section 8
The Surveying and Sampling of NORM

A. Pre-operational Testing of Survey Instruments

B. Performing Radiation Surveys

C. Sampling for NORM

Practical Exercise


A.
Survey Meter Interpretation



B.
Smear Counting Exercise



C.
Frisking Exercise



D.
Exposure Rate Surveying Exercise

Written Test
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