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CONTAMINATION CONTROL AND INCIDENT PREVENTION 

Revised  
08/15/2013 

 

 C - L - CR 

 2 - 0 - 2 
 
COURSE NUMBER: RPT 207 

MEETING TIMES: 0800-1600 
CLASSROOM:  ROOM 121 PEELER ACADEMIC BUILDING  
   CHEROKEE COUNTY CAMPUS 
INSTRUCTORS: DAVID PARRIS (980-522-3553) 
   CHRISTOPHER STOUT (980-522-3552) 
OFFICE:  E-43 

 
PREREQUISITE(S): RPT 206 with a minimum grade of "B" 
 
CO-REQUISITE(S): None 
 
COURSE 
DESCRIPTION: 

This course covers methods used to control radioactive contamination on 
surfaces, liquid and gaseous effluents as well as radiological events from 
operating experience in the United States and other countries.  

 
COURSE OUTCOMES: Students should be able to demonstrate: 

1. Rationality, logic and coherence through critical thinking; 
2. Their ability to express themselves effectively in quantitative and 

qualitative terms; 
3. The scientific method of inquiry; 
4. Their ability to access, retrieve, synthesize and evaluate information. 

 
TEXTBOOK(S): Duke Energy Handouts  
 
REFERENCE(S): Duke Energy Employee Training & Qualification Standard 5000.0, 

Classroom, Laboratory and DLA Training and Evaluation 
 
OTHER REQUIRED 
MATERIALS, TOOLS, 
AND EQUIPMENT: 

None 

 
METHOD OF 
INSTRUCTION: 

This lesson will be taught by lecture and class participation in question 
and answer sessions. 

 
GRADING SYSTEM: 90 - 100 = A 

80 - 89 = B 
Below - 80 = F or Fail  
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GRADE CALCULATION 
METHOD: 

The overall course score will be an average of all exams.  Weekly exams 
will be administered. A score ≥80% is required to pass each exam.  
Failure of any individual exam requires remediation and retesting.  The 
retest will be used only to determine students’ readiness to continue 
through the program. Only scores received on the initial attempt on each 
weekly exam will be used in the computation of course averages.  

If the student fails a re-test or finishes the course with a course 
average < 80%, he/she will have to repeat the course before 
proceeding to the next RPT course in the series. Students who must 
repeat any RPT course will not be able to continue as part of the 
current Duke Energy cohort. 

All written assignments (homework, labs, exams, etc.) will be graded and 
offered for review by students within one week of submission. 

A numerical grade will be provided to Duke Energy hiring managers for 
measuring academic achievement. 

This course does NOT include a comprehensive final examination. 

 
ATTENDANCE POLICY: 
 

The student is responsible for punctual and regular attendance in all 
classes, laboratories, clinical, practical internships, field trips, and other 
class activities.  The College does not grant excused absences; 
therefore, students are urged to reserve their absences for 
emergencies.  When illness or other emergencies occur, the student 
is responsible for notifying instructors and completing work missed. 
 
During the first 75% of the course a student may initiate withdrawal and 
receive a grade of a W.  A student cannot initiate a withdrawal during the 
last 25% of the course. 
 
The student is tardy if not in class at the time the class is scheduled to 
begin and is admitted to class at the discretion of the instructor.  If late, 
please enter the class discreetly. No student will be admitted following 
distribution of exam materials. 
 
Instructors maintain attendance records.  However, it is the 
student’s responsibility to withdraw from a course.  A student 
enrolling in and attending at least one course session remains 
enrolled until the student initiates a withdrawal. 
 

Absences for Religious Holidays:  Students who are absent from class in 
order to observe religious holidays are responsible for the content of any 
activities missed and for the completion of assignments occurring during 
the period of absence.  Students who anticipate their observance of 
religious holidays will cause them to be absent from class and do not 
wish such absences to penalize their status in class should adhere to the 
following guidelines: 
 

1. Observance of religious holidays resulting in three or fewer 
consecutive absences:  Discuss the situation with the instructor 
and provide written notice at least one week prior to the 
absence(s).  Develop (in writing) an instructor-approved plan 
which outlines the make up of activities and assignments. 

2. Observances of religious holidays resulting in four or more 
consecutive absences:  Discuss the situation with the instructor 
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and provide the instructor with written notice within the first 10 
days of the academic term.  Develop an instructor-approved plan 
which outlines the make up of activities and assignments. 

 
ACADEMIC CONDUCT:  
 

ACADEMIC DISHONESTY:  Students are expected to uphold the integrity of 
the College's standard of conduct, specifically in regards to academic 
honesty.  All forms of academic dishonesty including, but not limited to, 
cheating on assignments/tests, plagiarism, collusion, and falsification of 
information will call for disciplinary action.  Disciplinary action imposed 
may include one or more of the following: written reprimand, loss of credit 
for assignment/test, termination from course, and probation, suspension, 
or expulsion from the College.  For further explanation of this and other 
conduct codes, please refer to the Student Handbook. All students are 
required to read and sign a Duke Energy Test Integrity Form/Cover Sheet 
when taking Duke Energy examinations. 
 
CELLULAR PHONES AND PAGERS/BEEPERS:  Cellular phones, pagers and 
beepers are not permitted to be turned on or used within the classroom.  
Use of these devices during classroom time will be considered a violation 
of the student code as it relates to “disruptive behavior.”   

 
CLASS/LAB 
PROCEDURES: 

Duke Energy instructors review objectives at the beginning of each 
classroom presentation.  All Test items will be based on   those 
objectives.  Students need to learn the material related to those 
objectives in preparation for examinations.   

 
ACCOMMODATIONS: 
 

Students who need special accommodations in this class because of a 
documented disability should notify Student Disability Services. You may 
contact Student Disability Services by calling, (864) 592-4811, toll-free: 1-
800-922-3679; via email through the Spartanburg Community College 
web site at www.sccsc.edu/SDS/; or by visiting the office located in the 
Dan Lee Terhune Student Services Building, room 112 of the 
Spartanburg Community College campus.  By contacting Student 
Disability Services early in the semester, students with disabilities give 
the College an opportunity to provide necessary support services and 
appropriate accommodations. 

 
 

COURSE 
COMPETENCIES & 
OBJECTIVES: 

Upon satisfactory completion of this course, the student will: 
 

 I The trainee will be able to identify the ALARA concept, essential 
components of an effective ALARA program, and the techniques 
utilized to reduce dose. 
 
1. Describe the assumptions on which the current ALARA 

philosophy is based and the purpose of ALARA commitment. 
2. Identify the ALARA philosophy for collective personnel exposure 

and individual exposure. 
3. Explain how exposure goals can be used to reduce individual and 

collective exposures. 
4. Describe Duke Energy’s exposure reduction program for 

radiological work, including: 
A. Alara committee 
B. Alara review of proposed modifications 
C. Alara review of work packages 

http://www.sccsc.edu/SDS/


Page 4 of 7 
 

D. Preparation of dose estimates 
E. Identification of dose reduction techniques  
F. Pre-job briefs 
G. Post-job review for lessons learned 

5. Identify RP Technician ALARA responsibilities and the need for 
the following: 
A. Pre-job survey 
B. A formal ALARA review 
C. Pre-job briefings with workers 
D. Type and location of whole-body dosimeters  
E. Multiple whole-body dosimeters 
F. Extremity dosimeters 
G. Protective clothing requirements 
H. Respiratory protection requirements 
I. Special precautions or conditions to minimize contamination 

spread, reduce exposure, or minimize airborne contamination 
6. Describe situations where the risk due to exposure to internally 

deposited radioactivity would be lower than the increased risks 
resulting from using respiratory protective equipment. 

7. State the three general methods for reduction of external 
radiation exposure. 

8. Demonstrate use of the “6CEn” thumb rule. 
9. Describe how the dose rate decreases with distance from a point 

source, line source, and plane source. 
10. Identify the TVL and HVL values for lead, steel, concrete, and 

water for 1 MeV gamma radiation . 
11. Perform gamma shielding calculations using the following: 

A. Half and tenth thickness values 
B. Exponential shielding equation  

12. List practical methods that can be used to reduce radiation 
exposure. 

 
II Categorize areas based on the radiological hazards in the area as 

well as describe various methods of posting and access control used 
in Duke Energy Nuclear Stations. 

1 State the radiation levels requiring the construction of an RCZ in 
each of the following areas including the requirements for entry 
which must be posted:  
A. Unrestricted Areas 
B. Controlled Areas 
C. Restricted Areas 

2 Given a description of the radiological conditions associated with 
an area, properly categorize the area as one of the following:  
A. Airborne Radioactivity Area 
B. Contaminated Area 
C. Radiation Area 
D. High Radiation Area 
E. Locked High Radiation Area 
F. Very High Radiation Area 

3 Explain the controls and posting requirements associated with 
Locked High Radiation Areas. 

4 Explain the controls and posting requirements associated with 
Very High Radiation Areas. 

5 Explain the criteria for posting an area as a “Radioactive 
Materials” area. 
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6 Explain the criteria for posting a location as a “Hot Spot”. 
7 Explain the requirements for using the following dose reduction 

postings/techniques:  
A. Low Exposure Waiting Area 
B. Significant Dose Contributor 

8 Identify areas that require use of the “Notify RP Prior To Entry” 
insert. 

9 Explain the general requirements when using caution signs. 
10 Explain the requirements for posting radiological data and where 

the data is recorded for the following types of RCZs:  
A. RCZ with plan view 
B. RCZ with designated entrance 
C. RCZ without designated entrance 

11 Explain general requirements associated with RCZ construction. 
12 Identify situations where posting is not required. 

 
III Provide an overview of the radiological environmental considerations 

necessary for the safe operation of  a nuclear plant and Radiation 
Protection’s role in monitoring the environmental impact.   

1. Explain the purpose of the plant's environmental monitoring 
program.  

2. Describe the methods used to conduct environmental monitoring. 
3. Describe typical land and water food cycles. 
4. Identify the major pathways of concern in performing off-site dose 

calculations. 
5. Describe the limits and action levels associated with 

environmental monitoring. 
6. Describe actions to be taken if unexpected radioactivity is 

detected in environmental samples. 
7. Describe periodic reporting requirements for environmental 

monitoring data. 
 
IV Explain various job coverage techniques and requirements; 

techniques include how to perform radiation surveys, contamination 
surveys and airborne radioactivity surveys. 

1. Explain the purpose of radiological job coverage. 
2. Identify conditions that could require job coverage. 
3. Explain the differences between continuous and intermittent job 

coverage. 
4. Explain the access requirements and RP controls associated with 

the following areas: 

 LOCKED HIGH RADIATION (LHRA) 
o < 10 R/hr EHRA 
o ≥ 10 R/hr EHRA 

 VERY HIGH RADIATION AREA (VHRA) 
5. State the information that is included in pre-job briefs and when 

pre-job briefs are required. 
6. Explain job coverage techniques that can be used to help control 

radiation exposures. 
7. Describe precautions and survey techniques for entering an area 

where radiation levels are unknown. 
8. Describe the actions required when a survey meter gives an off-

scale indication. 
9. Explain job coverage techniques that can be used to limit the 

creation and spread of personnel and area contamination. 
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10. Describe the surveillance requirements associated with alpha 
contamination (surface and airborne). 

11. Explain job coverage techniques that can be used to limit the 
creation and spread of airborne radioactive material. 

12. Describe radiological precautions associated with maintenance 
tasks such as: 

 Valves and packing 

 Steam Generator Maintenance (PWR) 

 Primary System Pump Maintenance 

 Control Rod Drive Maintenance (BWR & ABWR) 

 Diving Operations 

 Spent Resin Transfer Operations 

 Spent Fuel Movement/Work Around the Spent Fuel Pool 

 In-Core Detector Maintenance 
13. Describe actions required when leaving a work site upon 

completion of radiological work. 
14. Explain actions that should be taken if surveys show radiological 

conditions significantly different from expected. 
15. Discuss Stop Work Authority. 

 
V Describe the use and preparation of RWPs and factors involved in 

determining radiological protection requirements. 
 
1. Describe methods that can be used to invoke radiological 

protection requirements.   
2. Explain the responsibilities of personnel complying with 

radiological protection requirements. 
3. State the purpose of an RWP. 
4. Describe the administrative process of signing in on an RWP. 
5. Explain the difference between routine and job-specific radiation 

work permits and when each is used. 
6. List the general contents of an RWP. 
7. Identify and explain the factors that determine the need for and 

type of protective clothing and respiratory equipment to be used 
during radiological work. 

8. Explain what to do if job conditions change from those specified 
by the RWP. 

 
VI Describe various radiological incidents and the Radiation Protection 

responsibilities associated with responding to the incidents at Nuclear 
Plants. 

1. Describe what is meant by a radiological incident. 
2. Explain the responsibilities of Radiation Protection personnel in 

response to an incident. 
3. Identify the radiological consequences, actions, and 

surveys/samples required that may result from various incidents 
such as: 

 Sudden increases in dose rates 

 Uncontrolled spread of contamination or a radioactive liquid 
spill 

 Injury to an individual while performing radiological work 

 Fire in the radiologically restricted area 

 Fuel related accident 

 Loss of a high activity radiation source 
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 Degraded core 
4. Describe how to locate and track a radioactive plume in the event 

of a degraded core. 
5. Identify available onsite and offsite incident support groups and 

explain the assistance that each group can provide. 
 
VII Discuss the use of operating experience, several significant 

radiological events that resulted in excessive exposures, lesson 
learned from these events, and practices used to avoid similar 
events. 

1. Analyze and critique the  following events which resulted in 
unplanned, excessive radiation exposures: 

 Koeberg 1, South Africa (May, 1997) 

 Calvert Cliffs 

 Koeberg 2, South Africa (March, 1997) 

 Narora 2, India 

 Tricastin, France 

 Zaporozhye, Ukraine 

 Perry 

 Davis Besse 

 Susquehanna 

 Beznua 2, Switzerland 
2. Explain the following precursors/lessons learned and how they 

relate to the radiological events reviewed:  

 Inaccurate or Incomplete Surveys 

 Inadequate Work Plans/Controls 

 Insufficiently Knowledgeable  Personnel 

 Workers Not Complying with Rules 

 Inadequate Supervisory/Management Oversight 
3. Describe any measures routinely taken that could prevent the 

radiological events reviewed. 
 


