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Catawba Nuclear Station Merit Badge Encampment
FACTILITY INFORMATION: Catawba Nuclear Station is one of three nuclear stations designed, built and operated by Duke Energy. Today, the nuclear fleet provides electricity to approximately half of Duke Energy’s customers in the Carolinas. Catawba is located on Lake Wylie in York County, South Carolina. The lake was created in 1904 and is the oldest lake on the Catawba River. The lake provides cooling water for both Catawba and Allen Steam Station.  The station Address is 4800 Concord Rd, York, SC 29745.

EVENT DESCRIPTION: Catawba is hosting a Merit Badge Encampment the weekend of May 22-24, 2009.  There is the option of camping at the Catawba Park on the shores of Lake Wylie on the evening of the 22nd and 23rd.  There are volleyball nets, basketball courts, an open field, and plenty of room to move around.  There is a chance of having an open fire and more information on this to come at a later date.  During the day, the boys will have a choice of three merit badges to choose from which are Engineering, Electricity, and Nuclear Science.  An agenda for the weekend can be found below.  The Scouts will be able to complete up to two of the three merit badges in the weekend.  Due to class size limits, enrollment priority will be by registration postmark, scout's rank, and the choices of the scouts.  

THINGS TO DO IN ADVANCE: Buy or borrow the appropriate merit badge book(s). Study all information for each badge and complete the prerequisites worksheets for the merit badges to be taken. Come dressed in Class A uniform. Be prepared to discuss, report, demonstrate and be tested on all requirements. 
THINGS TO BRING: (a) Proof of completion for all prerequisites on the prerequisites worksheets, signed by Scoutmaster or other adult; (b) A completed “Blue Card” for each merit badge desired, signed by Scoutmaster (no Blue Cards will be issued on-site); (c) The merit badge book for each class you will attend; (d) A notebook, pens or pencils, and other materials called for in each merit badge book.  Materials for the activities will be provided during the classroom instruction.
	Schedule for The Catawba Merit Badge Encampment

	May 22 Activities
	Times
	May 23rd Activities
	Times
	May 24th Activities
	Times

	Arrival at Catawba Park
	1700-
2000
	Wake Up/Breakfast
	0700-
0900
	Wake Up/Breakfast
	0700-
0900

	
	
	Intro to CNS
	0900-
1000
	Devotional Service/
 Morning Activity
	0900-
1000

	Set Up Camp
	
	Morning Session
	1000-
1200
	Morning Session
	1000-
1200

	Evening Welcome to CNS
	2000- 
2100
	Lunch/Explorium
	1200-
1330
	Lunch/Simulator
	1200-
1330

	
	
	Afternoon Session
	1400-
1600
	Afternoon Session
	1400-
1600

	
	
	MB Testing
	1630-
1730
	MB Testing
	1630-
1730

	
	
	Back to Camp
	1800
	Wrap Up/Release 
	1800


REMINDER: Each merit badge counselor has the right and authority to approve or disapprove prior work done if, in his or her judgment, it is not up to standards or not properly documented. All BSA requirements will be strictly followed. Parents and Scout leaders are welcome. Each troop should be accompanied and supervised by an appropriate number of adult leaders. 
TECHNICAL MERIT BADGES: Nuclear Science, Electricity, and Engineering are all fairly technical merit badges and some younger scouts may have trouble with understanding some of the concepts presented.  All scouts of all ages are welcome to attend, but it is Catawba's recommendation that the scouts that attend this event be of an 8th grade level or above.  We feel that students that have attained this level in schooling will have less difficulty grasping the material presented.
NUCLEAR SECURITY NOTICE: Throughout the encampment the scouts will be on a Duke Owner Controlled Area and within a security boundary.  Each of the scouts will be under the control and oversight of the chaperons of each of the individual troops.  DO NOT allow a scout to stray too far from the location they are supposed to be.  In order to gain access to the site, each chaperon will be required to show a US Government issued ID to the guard at the gate.  This should be sufficient enough to allow for each of the scouts to gain access but should it be necessary for the scouts to produce proof of identification that will be communicated at a later time.  

In order to gain access to the site, the chaperon drivers need to be assigned and prepared to present a government issued identification. Once on-site, you will pass the vehicle security gate, follow the access road around until you come to a mirrored glass building on the hill to your left.  Pull left up the drive into the parking lot of the training center.  Feel free to park in any available spots.
CALL FOR COUNSELORS: If any adult leaders are qualified to teach any of the merit badges offered, please contact Eric Pace and you are welcome to help with the signing off of the scouts.

Any questions, please contact Eric Pace, (980) 355-2963, ERPac2@duke-energy.com

Merit Badge Info

Each of the merit badges will be broken down into three categories of activities that need to be completed by the scouts prior to being passed as having completed the requirements for the merit badges.  These three categories are pre-requisites, class room presented material, and hands on activities.  This list is weighted more towards having the scouts do more work in the pre-requisites prior to coming to the classes even though many of the topics covered by the pre-requisite work will be covered again in the classroom instruction.  We feel that this will make the instruction more effective and the merit badge testing easier to accomplish.  Performing the pre-requisites will also supplement the classroom instruction, which will re-cover the pre-requisite material, to ensure that all topics are fully covered and nothing is left out. The pre-requisite worksheets are attached to this packet and should be filled out prior to arriving at the merit badge day.  
NUCLEAR SCIENCE MERIT BADGE



ENGINEERING
Pre-Requisites:





Pre-Requisites:

1a, 1b, 2, 3, 6, 7





1, 2, 3, 7, 8, 9
Classroom Presented Material:



Classroom Presented Material:

1, 2, 3, 4, 5, 6, 7





2, 3, 4, 5a, 6, 7, 8, 9

Hands on Activities:





Hands on Activities:

4, 5a, 5c, 5g






5, 6 (Instructor's Discretion)

ELECTRICITY

Pre-Requisites:

2, 4, 5, 6, 7, 8, 9, 10
Classroom Presented Material:

1, 3, 4, 6, 7, 8, 9b, 10, 11a, 11d

Hands on Activities:

3, 8, 11a, 11d (Instructor's Discretion)
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Electricity



Requirements were REWRITTEN effective January 1, 2005.






1. Demonstrate that you know how to respond to electrical emergencies by doing the following: 

A. Show how to rescue a person touching a live wire in the home. 

B. Show how to render first aid to a person who is unconscious from electrical shock. 

C. Show how to treat an electrical burn. 

D. Explain what to do in an electrical storm. 

E. Explain what to do in the event of an electrical fire. 

2. Complete an electrical home safety inspection of your home, using the checklist found in this pamphlet or one approved by your counselor. Discuss what you find with your counselor. 

3. Make a simple electromagnet and use it to show magnetic attraction and repulsion. 

4. Explain the difference between direct current and alternating current. 

5. Make a simple drawing to show how a battery and an electric bell work. 

6. Explain why a fuse blows or a circuit breaker trips. Tell how to find a blown fuse or tripped circuit breaker in your home. Show how to safely reset the circuit breaker. 

7. Explain what overloading an electric circuit means. Tell what you have done to make sure your home circuits are not overloaded. 

8. On a floor plan of a room in your home, make a wiring diagram of the lights, switches, and outlets. Show which fuse or circuit breaker protects each one. 

9. Do the following: 

A. Read an electric meter and, using your family's electric bill, determine the energy cost from the meter readings. 

B. Discuss with your counselor five ways in which your family can conserve energy. 

10. Explain the following electrical terms: 

	volt
	ampere
	watt

	ohm
	resistance
	potential difference

	rectifier
	rheostat
	conductor

	ground
	circuit, and
	short circuit


11. Do any TWO of the following: 

A. Connect a buzzer, bell, or light with a battery. Have a key or switch in the line. 

B. Make and run a simple electric motor (not from a kit). 

C. Build a simple rheostat. Show that it works. 

D. Build a single-pole, double-throw switch. Show that it works. 

E. Hook a model electric train layout to a house circuit. Tell how it works. 



Electricity
 Merit Badge Workbook

This workbook can help you but you still need to read the merit badge pamphlet (book).  No one can add or subtract from the Boy Scout Requirements #33216.  Merit Badge Workbooks and much more are below: Online Resources.

Workbook developer: craig@craiglincoln.com.  Requirements revised: 2004, Workbook updated: February 2009.
Scout’s Name: 
                         Unit: 

Counselor’s Name: 
 Counselor’s Ph #: 

1. Demonstrate that you know how to respond to electrical emergencies by doing the following:

a. Show how to rescue a person touching a live wire in the home.


b. Show how to render first aid to a person who is unconscious from electrical shock.


c. Show how to treat an electrical burn.


d. Explain what to do in an electrical storm.


e. Explain what to do in the event of an electrical fire.


2. Complete an electrical home safety inspection of your home, using the checklist found in this pamphlet or one approved by your counselor.  Discuss what you find with your counselor.  (Sample Home Electrical Checklist.)
3. Make a simple electromagnet and use it to show magnetic attraction and repulsion.  (Sample Plans)


4. Explain the difference between direct current 


and alternating current.


5. Make a simple drawing to show how a battery and an electric bell work.

6. Explain why a fuse blows or a circuit breaker trips.  


Tell how to find a blown fuse or tripped circuit breaker in your home.  


Show how to safely reset the circuit breaker.


7. Explain what overloading an electric circuit means.  


Tell what you have done to make sure your home circuits are not overloaded.


8. On a floor plan of a room in your home, make a wiring diagram of the lights, switches, and outlets.  Show which fuse or circuit breaker protects each one. 

Sample Bedroom Plan
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9. Do the following:

a. Read an electric meter 


and, using your family’s electric bill, determine the energy cost from the meter readings.


b. Discuss with your counselor five ways in which your family can conserve energy.

10. Explain the following electrical terms: 

volt, 


ampere, 


watt, 


ohm, 


resistance, 


potential difference, 


rectifier, 


rheostat, 


conductor, 


ground, 


circuit, 


and short circuit.


11. Do any TWO of the following:


( (a) Connect a buzzer, bell, or light with a battery.  Have a key or switch in the line.


( (b) Make and run a simple electric motor (not from a kit). (Sample Plans)


( (c) Build a simple rheostat.  Show that it works.


( (d) Build a single-pole, double-throw switch.  Show that it works.


( (e) Hook a model electric train layout to a house circuit.  Tell how it works.


Online Resources  (Use any Internet resource with caution and only with your parent’s or guardian’s permission.)

Boy Scouts of America: ►scouting.org
►Guide to Safe Scouting 
►Age-Appropriate Guidelines
►Safe Swim Defense

►Scout
►Tenderfoot
►Second Class
►Rank VideosFirst Class


( 
►Safety Afloat

Merit Badge Books: www.scoutstuff.org
Please don't post workbooks on your site.  Please instead post links to these: MeritBadge.org: http://meritbadge.org/wiki/index.php/MBW -or- usscouts.org: http://www.usscouts.org/mb/worksheets/list.asp 
Requirement Resources

These resources and much more are at: http://meritbadge.org/wiki/index.php/Electricity
1. how to rescue a person touching a live wire - CDC's Electrical Fires & Burn Treatment - CDC First Aid For Electrical Accidents Mayo Clinic First Aid Guide:

HYPERLINK "http://www.mayoclinic.com/health/first-aid-electrical-shock/FA00051" \o "http://www.mayoclinic.com/health/first-aid-electrical-shock/FA00051"
Electrical Shock - Electrical burns 

1d. National Lightning Safety Institute Tips - National Weather Service Lightning Safety - FEMA Lightning Safety


2. The electrical home safety inspection checklist from the pamphlet is in the last pages of the Electricity Workbook. Also see the UL Home Safety Inspection 


Lessons Videos: Replace an Electrical Switch - Replace an Outlet - Test an Outlet - Test GFCI - Safety 

3. Make a simple electromagnet: Best site - Great - Great - Great - Good
4. PBS Animated diagram of Direct Current vs. Alternating Current Alternating Current - Dirrect Current
5. Battery Diagram - Make a Lemon into a Battery - Animation shows how an electric bell works
6. Why a fuse blows or a circuit breaker trips - another site - How to find a blown fuse or tripped circuit breaker 


How to safely reset the circuit breaker - another site 

7. Electrical overloading - Overloaded Circuits - How to avoid overloaded circuits 

8. A sample wiring diagram of a bedroom and graph paper to make your own is in the Electricity Worksheet
9a. How to read an electric meter: Animated - another site - another 


Determine your engergy cost from the meter readings - another site
9b. The BSA Home Energy Audit in the Electricity Workbook finds many ways to save electricity. 


How to conserve energy - another site - another site - U.S. Department of Energy - U.S. Dept of Energy Resources 

10. How Stuff Works: Amps, Watts, Volts and Ohms - more terms - glossary of electrical terms - another great glossary
11b. Make and run a simple electric motor (not from a kit): Best - Great - Good - BoysLife - 4H Book
11c. How to build a simple rheostat - another site
11d. Build a single-pole, double-throw switch 

11e. How a model electric train works 
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Sample Home Electrical Inspection Checklist
Outlets 

( Check for outlets that have loose-fitting plugs, which can overheat and lead to fire. 


( Replace any missing or broken wall plates.


( Make sure there are safety covers on all unused outlets that are accessible to children. 


Line Cords 

( Make sure cords are in good condition-not frayed or cracked. 


( Make sure they are placed out of traffic areas. 


( Make sure that cords are not nailed or stapled to the wall, baseboard or to another object. 


( Make sure that cords are not under carpets or rugs or any furniture rests on them. 


Extension Cords 

( Check to see that extension cords are not overloaded & only be used on a temporary basis, not as permanent wiring. 


( Make sure extension cords have safety closures to help protect children from shock hazards and mouth burns. 


Plugs 

( Make sure your plugs fit securely into your outlets. 


( Make sure no plugs have had the ground pin (the third prong) removed in order to make a three-prong fit a two-conductor outlet; this could lead to an electrical shock. 


( Never force a plug into an outlet if it doesn't fit. 


( Avoid overloading outlets with too many appliances.


Ground Fault Circuit Interrupters (GFCIs) 

GFCIs can help prevent electrocution. When a GFCI senses current leakage in an electrical circuit, it assumes a ground fault has occurred. It then interrupts power fast enough to help prevent serious injury from electrical shock. GFCIs can be installed at the outlet, or as a replacement for the circuit breaker for an entire circuit at the fuse box.
( Kitchen

( Bathrooms

( Garage

( Laundry room

( Outdoors

( Test GFCIs according to the manufacturer's instructions monthly and after major electrical storms to make sure they are working properly. 


Light Bulbs 

( Check the wattage of all bulbs in light fixtures to make sure they are the correct wattage for the size of the fixture. 


( Replace bulbs that have higher wattage than recommended; if you don't know the correct wattage, check with the manufacturer of the fixture. 


( Make sure bulbs are screwed in securely; loose bulbs may overheat. 


Circuit Breakers/Fuses 

( Make sure circuit breakers and fuses are the correct size current rating for their circuit. If you do not know the correct size, have an electrician identify and label the size to be used. Always replace a fuse with the correctly specified size fuse. 


( Make sure everyone in your home knows where the main breaker is located and how to shut of power to the entire house.

Sample Home Electrical Inspection Checklist (page 2)
Plug In Appliances 

( Make sure there are no plugged-in appliances where they might fall in contact with water. If a plugged-in appliance falls into water, NEVER reach in to pull it out—even if it's turned off.  First turn off the power source at the panel board and then unplug the appliance. If you have an appliance that has gotten wet, don't use it until it has been checked by a qualified repair person. 


Appliances 

( If an appliance repeatedly blows a fuse, trips a circuit breaker or if it has given you a shock, unplug it and have it repaired or replaced. 


Entertainment/Computer Equipment 

( Check to see that the equipment is in good condition and working properly. Look for cracks or damage in wiring, plugs and connectors. 


( Use a surge protector bearing the seal of a nationally recognized certification agency. 


Outdoor Safety 

( Electric-powered mowers and other electric tools should not be used in the rain, on wet grass or in wet conditions. 


( Inspect power tools & electric lawn mowers before each use for frayed power cords, broken plugs & cracked or broken housings.  If any part is damaged, stop using it immediately.  Repair it or replace it. 


( Always use an extension cord marked for outdoor use and rated for the power needs of your tools. 


( Remember to unplug all portable power tools when not in use. 


( When using ladders, watch out for overhead wires and power lines. Stay at least 10 feet from all overhead lines. 


Lightning 

( During an electrical storm, do not use appliances (i.e., hairdryers, toasters and radios) or telephones (except in an emergency); do not take a bath or shower; 


( Keep batteries on hand for flashlights and radios in case of a power outage.


( Use surge protectors on electronic devices, appliances, phones, fax machines and modems. 


Space Heaters 

( Space heaters are meant to supply supplemental heat.  Keep space heaters at least 3 ft. away from any combustible materials such as bedding, clothing, draperies, furniture and rugs. 


( Don't use space heaters in rooms where children are unsupervised and remember to turn off and unplug when not in use. 

( Do not use space heaters with extension cords; plug directly into an outlet on a relatively unburdened circuit. 


Halogen Floor Lamps 

( Halogen floor lamps operate at much higher temperatures than a standard incandescent light bulb. Never place a halogen floor lamp where it could come in contact with draperies, clothing or other combustible materials. 


( Be sure to turn the lamp off whenever you leave the room for an extended period of time.


( Never use torchiere lamps in children's bedrooms or playrooms. Consider using cooler fluorescent floor lamps.  


Sample Home Energy Audit 

(from Energy Merit Badge)

Remember that even a gas furnace uses an electric fan so saving heat saves electricity. 

Attic

( Insulation - Is there enough insulation between ceiling joists?

( Vents - Sufficient and unobstructed?

Living Areas

( Air Leakage - Tape a foot of toilet paper to a pencil with paper hanging free.  Hold near windows and doorframes, window air-conditioning units, and electrical covers. If paper moves, you may need weather-stripping, caulking, or storm windows. 

( Wall Insulation - Are the wall too cool to the touch on a cold day or too warm on a hot day?

( Thermostat - Set at 68 degrees in winter (turn down 5 degrees more when sleeping), 78 in summer. 

( Drapes - During winter, open drapes and shades to let sunlight in. Close at night. During the summer, close drapes.

( Unused Rooms - Close heating and cooling vents, doors in areas seldom used.

( Use fans instead of air conditioning when possible.  Fans can also help circulate air when the air conditioning is on.

Fireplace

( Close the damper when fireplace is not in use. 

( Glass doors keep heat from escaping up the chimney.

Kitchen

( Refrigerator/Oven Seal - To test, close a dollar bill in the door. If the bill moves with little resistance, the seal is bad.

( Appliances - Use washers and dryers in the morning and late evening hours when energy requirements are lower.

( Lights - Turn off lights when not used.  Install lower wattage and fluorescent light bulbs whenever possible.

( Faucets do not drip.

Basement/Crawl Space

( Heating/Cooling System - Clean or replace filters monthly.  Have unit serviced once a year.

( Water Heater - Set temperatures no higher than 160 degrees.  Drain sediments 3-4 times a year.

( Ducts/Pipes - Insulate hot water pipes as well as heating and cooling ducts.

( Floors - If you have a crawl space under your house, install batt-type fiberglass insulation under floors.

( Venting - Washer & dryer units should be vented directly to the outside.

Outside

( Weather Stripping & Caulking - Caulk the cracks around windows, weather-strip around doors.

( Windows - Storm windows and double-paned glass can reduce energy usage up to 15%. 

( Doors - Keep doors tightly closed on hot or cold days.

( Storm Doors - Help insulate doors
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Engineering



Requirements were REVISED effective January 1, 2009.
(New pamphlet issued August 1, 2008).






1. Select a manufactured item in your home (such as a toy or an appliance), and under adult supervision and with the approval of your counselor, investigate how and why it works as it does. Find out what sort of engineering activities were needed to create it. Discuss with your counselor what you learned and how you got the information. 

2. Select an engineering achievement that has had a major impact on society. Using resources such as the Internet (with your parent's permission), books, and magazines, find out about the engineers who made this engineering feat possible, the special obstacles they had to overcome, and how this achievement has influenced the world today. Tell your counselor what you learned. 

3. Explain the work of six types of engineers. Pick two of the six and explain how their work is related. 

4. Visit with an engineer (who may be your counselor or parent) and do the following: 

A. Discuss the work this engineer does and the tools the engineer uses. 

B. Discuss with the engineer a current project and the engineer's particular role in it. 

C. Find out how the engineer's work is done and how results are achieved. 

D. Ask to see the reports that the engineer writes concerning the project. 

E. Discuss with your counselor what you learned about engineering from this visit. 

5. Do ONE of the following: 

A. Use the systems engineering approach to make step-by-step plans for your next campout. List alternative ideas for such items as program schedule, campsites, transportation, and costs. Tell why you made the choices you did and what improvements were made. 

B. Make an original design for a piece of patrol equipment. Use the systems engineering approach to help you decide how it should work and look. Draw plans for it. Show the plans to your counselor, explain why you designed it the way you did, and explain how you would make it. 

6. Do TWO of the following: 

A. Transforming motion. Using common materials or a construction set, make a simple model that will demonstrate motion. Explain how the model uses basic mechanical concepts like levers and inclined planes to demonstrate motion. Describe an example where this mechanism is used in a real product. 

B. Using electricity. Make a list of 10 electrical appliances in your home. Find out approximately how much electricity each uses in one month. Learn how to find out the amount and cost of electricity used in your home during periods of light and heavy use. List five ways to conserve electricity. 

C. Understanding electronics. Using an electronic device such as a mobile telephone or portable digital media player, find out how sound travels from one location to another. Explain how the device was designed for ease of use, function, and durability. 

D. Using materials. Do experiments to show the differences in strength and heat conductivity in wood, metal, and plastic. Discuss with your counselor what you have learned. 

E. Converting energy. Do an experiment to show how mechanical, heat, chemical, solar, and/or electrical energy may be converted from one or more types of energy to another. Explain your results. Describe to your counselor what energy is and how energy is converted and used in your surroundings. 

F. Moving people. Find out the different ways people in your community get to work. Make a study of traffic flow (number of vehicles and relative speed) in both heavy and light traffic periods. Discuss with your counselor what might be improved to make it easier for people in your community to get where they need to go. 

G. Building an engineering project. Enter a project in a science or engineering fair or similar competition. (This requirement may be met by participation on an engineering competition project team.) Discuss with your counselor what your project demonstrates , the kinds of questions visitors to the fair asked you about it, and how well were you able to answer their questions. 

7. Explain what it means to be a registered Professional Engineer (PE). Name the types of engineering work for which registration is most important? 

8. Study the Engineer's Code of Ethics. Explain how it is like the Scout Oath and Scout Law. 

9. Find out about three career opportunities in engineering. Pick one and research the education, training, and experience required for this profession. Discuss this with your counselor, and explain why this profession might interest you. 


   
Engineering
 Merit Badge Workbook

This workbook can help you but you still need to read the merit badge pamphlet (book).  No one can add or subtract from the Boy Scout Requirements #33215.  Merit Badge Workbooks and much more are below: Online Resources.

Workbook developer: craig@craiglincoln.com.  Requirements revised: 2008, Workbook updated: November 2008.
Scout’s Name: 
                         Unit: 

Counselor’s Name: 
    Counselor’s Ph #: 

1. Select a manufactured item in your home (such as a toy or an appliance) and, 


under adult supervision and with the approval of your counselor, investigate how and why it works as it does.  


Find out what sort of engineering activities were needed to create it.  


Discuss with your counselor what you learned and how you got the information. 


2. Select an engineering achievement that has had a major impact on society.  


Using resources such as the Internet (with your parent's permission), books, and magazines, find out about the engineers who made this engineering feat possible,


the special obstacles they had to overcome, 


and how this achievement has influenced the world today.  Tell your counselor what you have learned.


3. Explain the work of six types of engineers.  

Pick two of the six and explain how their work is related. 

4. Visit with an engineer (who may be your counselor or parent) and do the following: 


a. Discuss the work this engineer does 


and the tools the engineer uses. 


b. Discuss with the engineer a current project 


and the engineer’s particular role in it. 


c. Find out how the engineer’s work is done and how results are achieved. 


d. Ask to see the reports that the engineer writes concerning the project. 


e. Discuss with your counselor what you learned about engineering from this visit. 


5. Do ONE of the following: 

a. Use the systems engineering approach to make step-by-step plans for your next campout. 


List alternative ideas for such items as program schedule, 


campsites, 


transportation, 


and costs. 


Tell why you made the choices you did 


and what improvements were made. 


b. Make an original design for a piece of patrol equipment. 


Use the systems engineering approach to help you decide how it should work and look. 


Draw plans for it. 
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Show the plans to your counselor, explain why you designed it the way you did, 


and explain how you would make it. 


6. Do TWO of the following: 

( a.
Transforming motion. Using common materials or a construction set, make a simple model that will demonstrate motion. Explain how the model uses basic mechanical concepts like levers and inclined planes to demonstrate motion. Describe an example where this mechanism is used in a real product. 

( b.
Using electricity. Make a list of 10 electrical appliances in your home. Find out approximately how much electricity each uses in one month. Learn how to find out the amount and cost of electricity used in your home during periods of light and heavy use. List five ways to conserve electricity. 

( c.
Understanding electronics. Using an electronic device such as a mobile telephone or portable digital media player, find out how sound travels from one location to another. Explain how the device was designed for ease of use, function, and durability. 

( d.
Using materials. Do experiments to show the differences in strength and heat conductivity in wood, metal, and plastic. Discuss with your counselor what you have learned. 

( e.
Converting energy. Do an experiment to show how mechanical, heat, chemical, solar, and/or electrical energy may be converted from one or more types of energy to another. Explain your results. Describe to your counselor what energy is and how energy is converted and used in your surroundings. 

( f.
Moving people. Find out the different ways people in your community get to work. Make a study of traffic flow (number of vehicles and relative speed) in both heavy and light traffic periods. Discuss with your counselor what might be improved to make it easier for people in your community to get where they need to go. 

( g.
Building an engineering project. Enter a project in a science or engineering fair or similar competition. (This requirement may be met by participation on an engineering competition project team.) Discuss with your counselor what your project demonstrates , the kinds of questions visitors to the fair asked you about it, and how well were you able to answer their questions. 

7. Explain what it means to be a registered Professional Engineer (P.E.). 


Name the types of engineering work is registration most important. 


8. Study the Engineer’s Code of Ethics.  Explain how this is like the Scout Oath and Scout Law.


9. Find out about three career opportunities in engineering. 


Pick one 


and research the education, training, and experience required for this profession. 


Discuss this with your counselor, and explain why this profession might interest you.


Online Resources  (Use any Internet resource with caution and only with your parent’s or guardian’s permission.)

Boy Scouts of America: ►scouting.org
►Guide to Safe Scouting 
►Age-Appropriate Guidelines
►Safe Swim Defense

►Scout
►Tenderfoot
►Second Class
►First Class
( Rank Videos
►Safety Afloat

Boy Scout Merit Badge Workbooks: usscouts.org -or- meritbadge.org
Merit Badge Books: www.scoutstuff.org
Requirement Resources

1:
How Things Work: http://www.howstuffworks.com/ 


2:
Achievements: http://www.greatachievements.org/
http://en.wikipedia.org/wiki/Greatest_Engineering_Achievements
3:
Fields (Type) of Engineering: http://en.wikipedia.org/wiki/Fields_of_engineering 

4:
Systems Approach: http://www.creatingtechnology.org/sysapp.htm 

6b:
Appliance Energy Usage: http://www.otpco.com/SaveEnergyMoney/applianceEnergyUsage.asp 

6f:
Science Fair Projects: http://www.sciencefair-projects.org/ 
http://www.all-science-fair-projects.com/ 

7:
Best Engineering Programs: http://colleges.usnews.rankingsandreviews.com/college/spec-doct-engineering 


Recommended High School Courses for Engineering Colleges:


Berkley: http://www.coe.berkeley.edu/students/prospective-students/admissions/freshman-faq.html 


Iowa State: http://www.public.iastate.edu/~catalog/2005-07/curric/engineering.html 


MIT: http://www.mitadmissions.org/topics/before/recommended_high_school_preparation/index.shtml 


Purdue: https://engineering.purdue.edu/Engr/Academics/Admissions 


Stanford: http://www.stanford.edu/dept/uga/basics/selection/prepare.html 


University of Illinois: http://www.oar.uiuc.edu/future/apply/requirements_freshman.html 

8:
Professional Engineer: http://www.nspe.org/ 
 http://en.wikipedia.org/wiki/Professional_Engineer 

9:
Engineer's Code of Ethics: http://www.nspe.org/Ethics/CodeofEthics/index.html 

General Resources

Amer. Institute of Chemical Eng.: http://www.aiche.org 
Amer. Soc. of Civil Eng.: http://www.asce.org 


ASME (Amer. Soc. of Mechanical Eng.): http://www.asme.org 
Institute of Electrical and Electronics Eng.: http://www.ieee.org 

Jet Propulsion Laboratory: http://www.jpl.nasa.gov 
Junior Engineering Technical Soc.: http://www.jets.org 


Kennedy Space Center: http://www.ksc.nasa.gov 
Nat. Action Council for Minorities: http://www.nacme.org 


National Aeronautics and Space Administration: http://www.nasa.gov 


Smithsonian National Air and Space Museum: http://www.nasm.si.edu 

National Society of Black Engineers: http://www.nsbe.org 
National Society of Professional Eng.: http://www.nspe.org 

Soc. of Hispanic Professional Eng.: http://www.shpe.org 
Soc. of Manufacturing Eng.: http://www.sme.org 

Soc. of Petroleum Eng.: http://www.spe.org 
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Nuclear Science



Requirements were  REWRITTEN effective January 1, 2005.






This merit badge was RENAMED from ATOMIC ENERGY in 2005

A typo in requirement 6c which appeared in Boy Scout Requirements 2005
was corrected in Boy Scout Requirements 2006. 
The corrected text is shown below.


1. Do the following: 

A. Describe the biological effects and hazards of radiation to humankind, the environment, and wildlife. Explain the difference between deterministic and stochastic effects. In your explanation, discuss the nature and magnitude of radiation risks to humans from nuclear power, medical radiation, and background radiation. Explain the measures required by law to minimize these risks. 

B. Describe the radiation hazard symbol and explain where it should be used. Tell why and how people must use radiation or radioactive materials carefully. 

2. Tell the meaning of the following: ALARA, alpha particle, atom, background radiation, beta particle, contamination, curie and becquerel, gamma ray, half-life, ionization, quark, isotope, neutron, nuclear energy, nuclear reactor, particle accelerator, rad and gray, radiation, radioactivity, radon, rem and sievert, and X-ray. 

3. Choose five individuals important to the field of atomic energy and nuclear science and explain each person's contribution. 

4. Choose an element from the periodic table. Construct 3-D models for the atoms of three isotopes of this element, showing neutrons, protons, and electrons. Use the three models to explain the difference between atomic number and mass number. Then do the following: 

A. Make a drawing showing how nuclear fission happens, labeling all details. Draw another picture showing how a chain reaction could be started and how it could be stopped. 

B. Explain what is meant by a "critical mass." 

5. Do any THREE of the following: 

A. Build an electroscope. Show how it works. Place a radiation source inside and explain any difference seen. 

B. Build a model of a reactor. Show the fuel, control rods, shielding, moderator, and any cooling material. Explain how a reactor could be used to change nuclear energy into electrical energy or make things radioactive. 

C. Using a radiation survey meter and a radioactive source, show how the measurements per minute change as the source gets closer to or farther from the radiation detector. Place three different kinds of materials between the source and the detector, then explain any differences in the measurements per minute. Explain how time, distance, and shielding can reduce the radiation dose. 

D. Obtain a sample of irradiated and non-irradiated foods. Prepare the two foods and compare their taste and texture. Store the leftovers in separate containers and under the same conditions. For a period of 14 days, observe their rate of decomposition or spoilage, and describe the differences you see on days 5, 10, and 14. 

E. Describe how radon is detected in homes. Discuss the steps taken for the long-term and short-term test methods, how to interpret the results, and explain when each type of test should be used. Explain the health concern related to radon gas and tell what steps can be taken to reduce radon in buildings. 

F. Visit a place where X-ray is used. Draw a floor plan of the room in which it is used. Show where the unit, the unit operator, and the patient would be when X-ray is used. Explain the precautions taken when X-ray is used and the importance of those precautions. 

G. Make a cloud chamber. Show how it can be used to see the tracks caused by radiation. Explain what is happening. 

H. Visit a place where radioisotopes are being used. Using a drawing, explain how and why they are used. 

I. Obtain samples of irradiated seeds. Plant them. Plant a group of non-irradiated seeds of the same kind. Grow both groups. List any differences you observe during a 30-day period. Discuss with your counselor what irradiation does to seeds. 

J. Visit an accelerator (research lab) or university where people study the properties of the nucleus. After your visit, discuss what you have learned with your counselor. 

6. Do ONE of the following: 

A. Give an example of each of the following in relation to how energy from an atom can be used: nuclear medicine, environmental applications, industrial applications, space exploration, and radiation therapy. For each example, explain the application and its significance to nuclear science. 

B. Find out how many nuclear power plants exist in the United States. Locate the one nearest your home. Find out what percentage of electricity in the United States is generated by nuclear power plants, by coal, and by gas. 

C. Name three particle accelerators in the United States and describe the type of experiments each accelerator is designed to perform. 

7. Find out about three career opportunities in nuclear science that interest you. Pick one and find out the education, training, and experience required for this profession and discuss this with your counselor. Tell why this profession interests you. 



Nuclear Science
 Merit Badge Workbook

This workbook can help you but you still need to read the merit badge pamphlet (book).  No one can add or subtract from the Boy Scout Requirements #33215.  Merit Badge Workbooks and much more are below: Online Resources.

Workbook developer: craig@craiglincoln.com.  Requirements revised: 2005, Workbook updated: April 2008.
Scout’s Name: 
                         Unit: 

Counselor’s Name: 
    Counselor’s Ph #: 


1. Do the following:

a. Describe the biological effects and hazards of radiation to humankind, the environment, and wildlife.  


Explain the difference between deterministic 


and stochastic effects.  


In your explanation, discuss the nature and magnitude of radiation risks to humans from nuclear power, 


medical radiation, 


and background radiation.  


Explain the measures required by law to minimize these risks.


b. Describe the radiation hazard symbol 


and explain where it should be used.  


Tell why and how people must use radiation or radioactive materials carefully.


2. Tell the meaning of the following: 

ALARA, 


alpha particle, 


atom, 


background radiation, 


beta particle, 


contamination, 


curie and becquerel, 


gamma ray, 


half-life, 


ionization, 


quark, 


isotope, 


neutron, 


nuclear energy, 


nuclear reactor, 


particle accelerator, 


rad and gray, 


radiation, 


radioactivity, 


radon, 


rem and sievert, 


and X-ray.


3. Choose five individuals important to the field of atomic energy and nuclear science and explain each person’s contribution.

4. Choose an element from the periodic table.  


Construct 3-D models for the atoms of three isotopes of this element, showing neutrons, protons, and electrons.  Use the three models to explain the difference between 

atomic number 


and mass number.  


Then do the following:

a. Make a drawing showing how nuclear fission happens, labeling all details.  

Draw another picture showing how a chain reaction could be started and how it could be stopped.

b. Explain what is meant by a “critical mass.”


5. Do any THREE of the following:

a. Build an electroscope.  Show how it works.  Place a radiation source inside and explain any difference seen.


b. Build a model of a reactor.  Show the fuel, control rods, shielding, moderator, and any cooling material.  Explain how a reactor could be used to change nuclear energy into electrical energy or make things radioactive.


c. Using a radiation survey meter and a radioactive source, show how the measurements per minute change as the source gets closer to or farther from the radiation detector.  Place three different kinds of materials between the source and the detector, then explain any differences in the measurements per minute.  Explain how time, distance, and shielding can reduce the radiation dose.


d. Obtain a sample of irradiated and non-irradiated foods.  Prepare the two foods and compare their taste and texture.  Store the leftovers in separate containers and under the same conditions.  For a period of 14 days, observe their rate of decomposition or spoilage, and describe the differences you see on days 5, 10, and 14.


e. Describe how radon is detected in homes.  


Discuss the steps taken for the long-term 


and short-term test methods, 


how to interpret the results, 


and explain when each type of test should be used.  


Explain the health concern related to radon gas 


and tell what steps can be taken to reduce radon in buildings.


f. Visit a place where X-ray is used.   Draw a floor plan of the room in which it is used.  Show where the unit, the unit operator, and the patient would be when X-ray is used.  
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Explain the precautions taken when X-ray is used and the importance of those precautions.


g. Make a cloud chamber.  Show how it can be used to see the tracks caused by radiation.  Explain what is happening.

h. Visit a place where radioisotopes are being used.  Using a drawing, explain how and why they are used.

i. Obtain samples of irradiated seeds.  Plant them.  Plant a group of non-irradiated seeds of the same kind.  Grow both groups.  List any differences you observe during a 30-day period.  


Discuss with your counselor what irradiation does to seeds.


j. Visit an accelerator (research lab) or university where people study the properties of the nucleus.  After your visit, discuss what you have learned with your counselor.


6. Do ONE of the following:

( a. Give an example of each of the following in relation to how energy from an atom can be used: nuclear medicine, environmental applications, industrial applications, space exploration, and radiation therapy.  For each example, explain the application and its significance to nuclear science.

( b. Find out how many nuclear power plants exist in the United States.  Locate the one nearest your home.  Find out what percentage of electricity in the United States is generated by nuclear power plants, by coal, and by gas.  -

( c. Name three particle accelerators in the United States and describe the type of experiments each accelerator is designed to perform.

7. Find out about three career opportunities in nuclear science that interest you.  Pick one 


and find out the education, training, and experience required for this profession and discuss this with your, counselor.  


Tell why this profession interests you.


Online Resources  (Use any Internet resource with caution and only with your parent’s or guardian’s permission.)

Boy Scouts of America: ►scouting.org
►Guide to Safe Scouting 
►Age-Appropriate Guidelines
►Safe Swim Defense

►Scout
►Tenderfoot
►Second Class
►First Class
( Rank Videos
►Safety Afloat

Boy Scout Merit Badge Workbooks: usscouts.org -or- meritbadge.org
Merit Badge Books: www.scoutstuff.org
ABCs of Nuclear Science: http://www.lbl.gov/abc 
American Nuclear Society: http://www.ans.org 

American Physical Society: http://www.aps.org 
Health Physics Society: http://hps.org 

International Atomic Energy Agency: http://www.iaea.org 
Lawrence Berkeley National Laboratory: http://www.lbl.gov/abc 

NEI Science Club: http://www.nei.org/scienceclub/index.html  
Nuclear Medicine on the Net: http://www.nucmednet.com/  

The Particle Adventure: http://particleadventure.org 
U.S. Dept of Energy: http://www.ne.doe.gov/ 

U.S. Nuclear Regulatory Commission: http://www.nrc.gov 
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