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NASA Student Launch Initiative

2007 – 2008

Marshall Space Flight Center

Huntsville, Alabama

School Information

“Project Dorothy”

Yough High School Rocketry Team

919 Lowber Road

Herminie, PA 15637

724 – 446 – 5520 ext. 2015

Student Participants

· Bickerstaff, Amy – YHS Senior, Vehicle Design, Team Lead, and Schedule Manager

· Wiley, Ashley – YHS Junior, NAR & FAA Regulations and Flight Control, Payload 

· Abbott, Stephanie – YHS Sophomore, Safety Operations Manager

· Sarosinski, Josh – YHS Sophomore, Hazardous Materials and Environmental Concerns

· Bowser, Alicia – YHS Senior, Assistant – Not participating in the trip to Huntsville

Administrative Staff Members

· Earl Thompson – High School Principal

· Phone: (724) 446 – 5520 ext. 2070

· Email: thompsone@yough.k12.pa.us

· Donald L. Gilbert, Jr. – Physics and Gifted Teacher, TARC coordinator

· Phone: (724) 446 – 5520 ext. 2015

· Email: gilbertd@yough.k12.pa.us

Dedicated Educators

· Jason Kramer – Science Teacher

· Phone: (724) 446 – 5520 ext. 2026

· Email: kramerj@yough.k12.pa.us

· Jeff Betlan – A.P. Statistics Teacher

· Phone: (724) 446 – 5520 ext. 2008

· Email: betlanj@yough.k12.pa.us

· Cheryl Stimple – English Teacher

· Phone: (724) 446 – 5520 ext. 2049

· Email: stimplec@yough.k12.pa.us

· Bill Janiro – Industrial Arts Teacher

· Phone: (724) 446 – 5520 ext. 2024

· Email: janirow@yough.k12.pa.us

NAR, TRIPOLI and Other Field Specific Mentors

· Ernest Walters – TRIPOLI Pittsburgh – Level 3 Certified

· Uniontown, PA

· Phone: (724) 439 – 9062

· Eric Haberman – TRIPOLI Pittsburgh – Westinghouse Corporation 

· West Newton, PA

· Phone: (412) 337 – 5799 

· Joe Pscolka – TRIPOLI Pittsburgh – Level 3 Certified 

· Washington, PA

· Phone: (724) 945 – 6605  

· Mike Uschak – Electronic Systems

· Latrobe, PA

· Phone: (724) 537 – 8798 

· Steve Foster – Pittsburgh Space Command NAR Section # 473 President

· Leechburg, PA

· Phone: (724) 472 – 1352 

· Rod Schafer – Pittsburgh Space Command NAR member – Level 2 Certified

· Leechburg, PA

· Phone: (724) 845 – 7439 

Student Biographies

Amy Bickerstaff, Payload Specialist, Team Lead, and Schedule Manager 
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Graduating class of 2008

Academic classes: 
Algebra I and II, Geometry, Earth science, Biology with lab, Anatomy and Physiology, Botany, Chemistry with lab, Environmental Science,

 



English 9-12, History 9-11 and Problems of Democracy 

Interest and Hobbies: 
Animal sciences, Rocketry, going to Flea market with my friends and parents. Having fun with my dog (Molly) and my rabbit (Houdenus)

Current Employment: 
Big’s Pizza
“I am a senior at Yough High School.  I have been in the Yough school system all of my life and have been involved with the rocketry team for three years.  I came up with the idea of the payload for the 2007 SLI project and once again will be in charge of the payload design for the 2008 newly improved payload.   I will also be working on the general design of the rocket since the payload is a vital part.  Another duty I have is to set up the meeting times and announce the deadlines as they approach to make sure we are staying on task.  After watching Dorothy crash at the 2007 SLI, I was very distraught.  I hope to return this year in order to see a new version of Dorothy fly elegantly into the sky without a violent death.  My ambitions after high school are to attend a university, which offers a Zoology program in the hope of becoming a Zookeeper at a city zoo or work with wildlife such as the gray wolves or mountain lions. I am also looking into the possibility of going to school at the Pittsburgh Institute of Aeronautics (PIA) to obtain a degree to repair airplanes and helicopters.”

Student Biographies
Ashley Wiley, Environmental Concerns

[image: image4.jpg]



Graduating class of 2009

Academic classes: 
Algebra I and II, Geometry, Earth science, Biology with lab, Anatomy and Physiology, Botany, Honors Chemistry with lab, Psychology, Organic Chemistry, College English 9-11, History 9-11

Interest and Hobbies: 
Music, Concerts, Computers, Instant Messaging, Running, Aeronautics, and Rocketry

Current Employment: 
Nutrition, Inc.
“Rocketry has been a passion of mine since the beginning of 9th grade, dedicating myself to the program from the onset.  The past two years have been such an amazing experience that I’m grateful for.  I never thought that I would qualify for TARC in the first year, let alone place 19th in the finals, which enabled myself and other team members to participate in the 2007 NASA SLI.  When I am not working with rocketry, I am focusing my energies on a science career of undetermined fields of study.  I will be attending the Westinghouse Science Honors Institute to broaden my scope of scientific study.  My future ambitions are to attend the Air Force Academy if accepted in the hopes of flying military aircraft.  I’m sure anything and everything is possible when one works hard enough.”

Student Biographies
Stephanie Abbott, Safety Operations Manager
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Graduating class of 2010

Academic classes: 
Accelerated Algebra II, Accelerated Geometry, Biology with lab, Honors Chemistry with lab, College English 9 & 10, American History 9 & 10, Senior and Jazz Band, Cougar News 

Interest and Hobbies: 
Music, Girl Scouts, Continuous Rambling, Computers, and Rocketry

Current Employment: 
None
“I joined the rocketry team at Yough High School in my freshman year.  I was fortunate enough to qualify for the 2007 TARC finals with the help of Ashley, who was on my team.  My interests include musical instruments, Girl Scouts, and rocketry.  The other rocketry team members were very excited about the NASA SLI project for 2007; however, I was unable to join because I was a first year member of the team.  I desire to experience the 2008 program in Huntsville to learn more about high power rocketry.”

Student Biographies
Josh Sarosinski, Hazardous Materials
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Graduating class of 2010

Academic classes: 
Algebra II, Geometry, Statistics, Earth Science, Biology with lab, Botany, Environment science, College English 9 & 10, American History 9 & 10, Computer Applications

Interest and Hobbies: 
Computer gaming, Animals, Mowing grass, and Rocketry

Current Employment: 
None
“I became a member of the Cougar Rocketry Team last year as a freshman.  I attended the 2007 TARC finals in Manassas, Virginia along with Stephanie and Ashley.  My interests include quad riding, video and computer games, and of course, rocketry.  I am quite intrigued with the high power rocketry projects since seeing Dorothy built last year.  Dorothy was only twice as tall as I am, so I would like to build another rocket that is equally impressive.  As was the previous team’s motto, I believe in ‘Go Big, or Go Home’, just add the ‘No Crying!’”

Student Biographies
Alicia Bowser, Assistant to the team 
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Graduating class of 2008

Academic classes: 
Algebra I and II, Geometry, Accelerated Trigonometry, Accelerated Pre-Calculus, Calculus, Biology with lab, Chemistry with lab, AP Physics B & C, College English 9-12, History 9-11 and Problems of Democracy 

Interest and Hobbies: 
Camping, Outdoors, Snowboarding, Gaming, Hunting, Air Force, Kayaking, Rocketry, time with friends

Current Employment: 
Burger King
“I’m a senior in Yough High School of Herminie, PA.  I’ve been a Girl Scout for thirteen years.  I have played piano since the age of five and in sixth grade I was awarded the U.S.A.A. Award.  My 8th grade year I attended County and District band.  My freshman year I joined the rocketry team and was appointed President of the organization.  I have been listed in Who’s Who Among American Students, attended County and District Band, made the National Honor Roll, and awarded the Silver Award in Girl Scouts.  Being involved with rocketry has shifted my earlier career selection toward operational meteorology for the Air Force.  I plan to attend California University of Pennsylvania to obtain my degree while participating in the Air Force ROTC program at the University of Pittsburgh.  My responsibilities are to help the team where I can as I will not be attending the Student Launch Initiative since it conflicts with our Senior Prom.”

Mentor Biographies
Donald L. Gilbert, Jr., Team Mentor, Instructor
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Academic background: 
B.S. Mathematics – Muskingum College, New Concord, OH


M.S. Physics – Indiana University of Pennsylvania, Indiana, PA

Interest and Hobbies: 
Antique and Classic Cars, Snowmobiling, Golf, Volleyball, Computers, Landscaping, Hockey, Flea Markets, and Rocketry


“My model rocketry experiences began when I was nine flying Estes rockets like the Sizzler and the Cougar.  As my expertise increased, I began to build the complicated skill level 3 rockets and bigger ones such as the Mean Machine.  Back then, there were a few friends that flew rockets for fun, but we never had the opportunity to compete in events such as the Team America Rocketry Challenge or the NASA Student Launch Initiative.  I am so proud of the accomplishments that the Cougar Rocketry Team has been able to fulfill in the four years that I have led them.  I would be quite honored to see the members of my team complete an SLI adventure without the mishaps we encountered in 2007.  My “kids” make me proud each time I see the progress they make.

Facilities and Equipment

The main facility to be used for meetings is Yough High School, a part of the Yough School District, located in Herminie, Pennsylvania, approximately 30 miles southeast of Pittsburgh, PA.  Construction will take place at the residence of Donald L. Gilbert, Jr., located in Greensburg, PA, approximately 9 miles from Yough High School.  The YHS Rocketry Team will meet daily, Monday to Thursday from 2:16 – 4:00 pm.  Additional times will vary with most launch dates on various Saturdays in the morning (Additional time may be needed by the members at their individual homes).  Construction will take place, usually on Saturdays and Sundays, with materials stored in locked containers in classroom 100 and Donald L. Gilbert, Jr.’s home.

The use of the CAD lab and the wood shop will be needed for the design and manufacture of the launch vehicle and payload section under the supervision of Bill Janiro, industrial arts teacher.  The altitude of the rocket will be verified using the PerfectFlite ALT15K/WD altimeter.  Other altimeter devices will be used for deployment of the drogue and main parachutes.  These devices will be determined with the assistance of the NAR and Tripoli mentors.

Complex cutting or fabrication of the airframe may be completed at the Westinghouse Waltz Mill facility under the supervision of Eric Haberman.  Mr. Haberman is an employee of Westinghouse in the Nuclear Maintenance Department.  This facility provides machinery that is not available to the students of the program.  In addition, Westinghouse has provided a cash grant and permission to Mr. Haberman to assist in this program.

The Yough High School is equipped with two computer labs running Macintosh eMac computers on a 100 Megabyte Ethernet connection to a server connected to a T1 fiber optic cable running a Comcast Broadband connection.  The team will be utilizing the services of Infinite Effects Web Page Design ( www.infinitefx.com ) for storage of the web presence.  E-mail communication will be exchanged through Donald L. Gilbert, Jr. at gilbertd@yough.k12.pa.us or Amy Bickerstaff using armdnloaded0069@yahoo.com.  The entire Yough School District has switched to Macintosh based computer systems.  No PC based machines are available, however, the new MacBook has the ability to operate Windows XP through the Parallels operating system.  Also, this computer will be utilizing Microsoft Office products including Word, Excel, and PowerPoint.  In addition, SpaceCAD and RockSIM will be used for rocket design and computerized testing.  Bill Lee, technology coordinator, is the only point of contact for firewall issues.  He may be reached by email at leeb@yough.k12.pa.us.  

Video teleconferencing equipment will be provided by the Yough School District by means of an Apple MacBook laptop computer with web camera capabilities.  The Apple MacBook will run Windows XP in the Parallels operating system, which is a part of the OS 10 Macintosh operating system.  A telephone with speakerphone capabilities will be located nearby for voice communications.  The laptop will connect to the Comcast broadband connection through a wireless AirPort centralized within the high school campus.

Safety

Launch vehicle and payload safety is the responsibility of all team members with oversight by Stephanie Abbott.  The YHS Rocketry Team will obey the guidelines set forth by the National Association of Rocketry (NAR), the TRIPOLI High Power Safety Code, and Federal Aviation Administration ( FAA ).  A certified NAR or TRIPOLI member will be responsible for the handling of any high power rocket motor.  Student assistance will only be conducted with permission from the NAR, Tripoli, or Launch Safety Officer member in charge.

High Power Rocket Safety Code 
1. Certification. I will only fly high power rockets or possess high power rocket motors that are within the scope of my user certification and required licensing. 

2. Materials. I will use only lightweight materials such as paper, wood, rubber, plastic, fiberglass, or when necessary ductile metal, for the construction of my rocket. 

3. Motors. I will use only certified, commercially made rocket motors, and will not tamper with these motors or use them for any purposes except those recommended by the manufacturer. I will not allow smoking, open flames, or heat sources within 25 feet of these motors. 

4. Ignition System. I will launch my rockets with an electrical launch system, and with electrical motor igniters that are installed in the motor only after my rocket is at the launch pad or in a designated prepping area. My launch system will have a safety interlock that is in series with the launch switch that is not installed until my rocket is ready for launch, and will use a launch switch that returns to the "off" position when released. If my rocket has onboard ignition systems for motors or recovery devices, these will have safety interlocks that interrupt the current path until the rocket is at the launch pad. 

5. Misfires. If my rocket does not launch when I press the button of my electrical launch system, I will remove the launcher's safety interlock or disconnect its battery, and will wait 60 seconds after the last launch attempt before allowing anyone to approach the rocket. 

6. Launch Safety. I will use a 5-second countdown before launch. I will ensure that no person is closer to the launch pad than allowed by the accompanying Minimum Distance Table, and that a means is available to warn participants and spectators in the event of a problem. I will check the stability of my rocket before flight and will not fly it if it cannot be determined to be stable. 

7. Launcher. I will launch my rocket from a stable device that provides rigid guidance until the rocket has attained a speed that ensures a stable flight, and that is pointed to within 20 degrees of vertical. If the wind speed exceeds 5 miles per hour I will use a launcher length that permits the rocket to attain a safe velocity before separation from the launcher. I will use a blast deflector to prevent the motor's exhaust from hitting the ground. I will ensure that dry grass is cleared around each launch pad in accordance with the accompanying Minimum Distance table, and will increase this distance by a factor of 1.5 if the rocket motor being launched uses titanium sponge in the propellant. 

8. Size. My rocket will not contain any combination of motors that total more than 40,960 N-sec (9208 pound-seconds) of total impulse. My rocket will not weigh more at liftoff than one-third of the certified average thrust of the high power rocket motor(s) intended to be ignited at launch. 

9. Flight Safety. I will not launch my rocket at targets, into clouds, near airplanes, nor on trajectories that take it directly over the heads of spectators or beyond the boundaries of the launch site, and will not put any flammable or explosive payload in my rocket. I will not launch my rockets if wind speeds exceed 20 miles per hour. I will comply with Federal Aviation Administration airspace regulations when flying, and will ensure that my rocket will not exceed any applicable altitude limit in effect at that launch site. 

10. Launch Site. I will launch my rocket outdoors, in an open area where trees, power lines, buildings, and persons not involved in the launch do not present a hazard, and that is at least as large on its smallest dimension as one-half of the maximum altitude to which rockets are allowed to be flown at that site or 1500 feet, whichever is greater. 

11. Launcher Location. My launcher will be at least one half the minimum launch site dimension, or 1500 feet (whichever is greater) from any inhabited building, or from any public highway on which traffic flow exceeds 10 vehicles per hour, not including traffic flow related to the launch. It will also be no closer than the appropriate Minimum Personnel Distance from the accompanying table from any boundary of the launch site. 

12. Recovery System. I will use a recovery system such as a parachute in my rocket so that all parts of my rocket return safely and undamaged and can be flown again, and I will use only flame-resistant or fireproof recovery system wadding in my rocket. 

13. Recovery Safety. I will not attempt to recover my rocket from power lines, tall trees, or other dangerous places, fly it under conditions where it is likely to recover in spectator areas or outside the launch site, nor attempt to catch it as it approaches the ground. 

	MINIMUM DISTANCE TABLE

	Installed Total Impulse (Newton-Seconds) 
	Equivalent High Power Motor Type
	Minimum Diameter of Cleared Area (ft.)
	Minimum Personnel Distance (ft.)
	Minimum Personnel Distance (Complex Rocket) (ft.)

	0 -- 320.00
	H or smaller
	50
	100
	200

	320.01 -- 640.00
	I
	50
	100
	200

	640.01 -- 1,280.00
	J
	50
	100
	200

	1,280.01 -- 2,560.00
	K
	75
	200
	300

	2,560.01 -- 5,120.00
	L
	100
	300
	500

	5,120.01 -- 10,240.00
	M
	125
	500
	1000

	10,240.01 -- 20,480.00
	N
	125
	1000
	1500

	20,480.01 -- 40,960.00
	O
	125
	1500
	2000


	Launch Site Dimension Table

	Total Impulse All   Engines              (Newton Seconds)
	Equivalent Motor Type
	Minimum Site Dimensions (ft.)
	Equivalent Dimensions

	160.01--320.00
	H
	1,500
	 

	320.01--640.00
	I
	2,500
	Half mile

	640.01--1,280.00
	J
	5,280
	One mile

	1,280.01--2,560.00
	K
	5,280
	One mile

	2,560.01--5,120.00
	L
	10,560
	Two miles

	5,120.01--10,240.00
	M
	15,840
	Three miles

	10,240.01--20,480.00
	N
	21,120
	Four miles

	20,480.01--40,960.00
	O
	26,400
	Five miles


Information from- www.nar.org/NARhpsc.html
Launch operations and handling of solid propellant rocket motors will be done only with the supervision of approved Level 2 or Level 3 NAR or TRIPOLI members.  These members include, but are not limited to

· Rod Schafer – Pittsburgh Space Command NAR member – Level 2 Certified

· Leechburg, PA

· Phone: (724) 845 – 7439 

· Ernest Walters – TRIPOLI Pittsburgh – Level 3 Certified

· Uniontown, PA

· Phone: (724) 439 – 9062

· Joe Pscolka – TRIPOLI Pittsburgh – Level 3 Certified 

· Washington, PA

· Phone: (724) 945 – 6605  

High Power Safety Code

The following is a condensed version of the TRIPOLI HIGH POWER SAFETY CODE. 
1. Only a person who is a certified flyer shall operate or fly a high power rocket.

2. Must comply with United States Code 1348, "Airspace Control and Facilities", Federal Aviation Act of 1958 and other applicable federal, state, and local laws, rules, regulations, statutes, and ordinances.

3. A person shall fly a high power rocket only if it has been inspected and approved for flight by a Safety Monitor for compliance with the applicable provisions of this code.

4. Motors
Use only certified commercially made rocket motors.

Do not dismantle, reload, or alter a disposable or expendable high power rocket motor, not alter the components of a reloadable high power rocket motor or use the contents of a reloadable rocket motor reloading kit for a purpose other than that specified by the manufacture in the rocket motor or reloading kit instructions.

5. A high power rocket shall be constructed to withstand the operating stresses and retain structural integrity under conditions expected or known to be encountered in flight.

6. A high power rocket vehicle intended to be propelled by one or more high power solid propellant rocket motor(s) shall be constructed using lightweight materials such as paper, wood, plastic, fiberglass, or, when necessary, ductile metal so that the rocket conforms to the other requirements of this code.

7. A person intending to operate a high power rocket shall determine its stability before flight, providing documentation of the location of the center of pressure and center of gravity of the high power rocket to the Safety Monitor, if requested.

8. Weight and Power Limits.
Ensure that the rocket weighs less than the rocket motor manufacturer's recommended maximum liftoff weight for the rocket motor(s) used for the flight. During pre-flight inspection, The Safety Monitor may request documentary proof of compliance.

Do not install a rocket motor or combination of rocket motors that will produce more than 40,960 newton-seconds of total impulse (4.448 newtons equals 1.0 pound).

9. Recovery.
a. Fly a high power rocket only if it contains a recovery system that will return all parts of it safely to the ground so that it may be flown again.

b. Install only flame resistant recovery wadding if wadding is required by the design of the rocket.

c. Do not attempt to catch a high power rocket as it approaches the ground.

d. Do not attempt to retrieve a high power rocket from a place that is hazardous to people.

10. Payloads
a. Do not install or incorporate in a high power rocket a payload that is intended to be flammable, explosive, or cause harm.

b. Do not fly a vertebrate animal in a high power rocker.

11. Launching Devices
a. Launch from a stable device that provides rigid guidance until the rocket has reached a speed adequate to ensure a safe flight path.

b. Incorporate a jet deflector device if necessary to prevent the rocket motor exhaust from impinging directly on flammable materials.

c. A launching device shall not be capable of launching a rocket at an angle more than 20 degrees from vertical.

d. Place the end of the launch rod or rail above eye level or cap it to prevent accidental eye injury. Store the launch rod or rail so it is capped, cased, or left in a condition where it cannot cause injury.

12. Ignition Systems
a. Use an ignition system that is remotely controlled, electrically operated, and contains a launching switch that will return to "off" when released.

b. The ignition system shall contain a removable safety interlock device in series with the launch switch.

c. The launch system and igniter combination shall be designed, installed, and operated so the liftoff of the rocket shall occur within three (3) seconds of actuation of the launch system. If the rocket is propelled by a cluster of rocket motors designed to be ignited simultaneously, install an ignition scheme that has either been previously tested or has a demonstrated capability of igniting all rocket motors intended for launch ignition within one second following ignition system activation.

d. Install an ignition device in a high power rocket motor only at the launch site and at the last practical moment before the rocket is placed on the launcher.

13. Launch Site.
a. Launch a high power rocket only in an outdoor area where tall trees, power lines, and buildings will not present a hazard to the safe flight operation of a high power rocket in the opinion of the Safety Monitor.

b. Do not locate a launcher closer to the edge of the flying field (launch site) than one-half the radius of the minimum launch site dimension.

c. The flying field (launch site) shall be at least as large as the stated in Table 1. or Not less than one-half the maximum altitude expected, calculated, or simulated, or as granted by an FAA waiver or the authority having jurisdiction.

14. Launcher Location
a. Locate the launcher more than 1,500 feet from any occupied building.

b. Ensure that the ground for a radius of 10 feet around the launcher is clear of brown grass, dry weeds, or other easy-to-burn materials that could be ignited during launch by the exhaust of the rocket motor.

15. Safe Distances
a. No person shall be closer to the launch of a high power rocket than the person actually launching the rocket and those authorized by the Safety Monitor.

b. All spectators shall remain within an area determined by the Safety Monitor and behind the Safety Monitor and the person launching the rocket.

c. A person shall not be closer to the launch of a high power rocket than the applicable minimum safe distance set forth in Table 2.

16. Launch Operations.
a. Do not ignite and launch a high power rocket horizontally, at a target, or so the rocket's flight path goes into clouds or beyond the boundaries of the flying field (launch site).

b. Do not launch a high power rocket if the surface wind at the launcher is more than twenty (20) miles per hour.

c. Do not operate a high power rocket in a manner that is hazardous to aircraft.

17. Launch Control.
a. Launch a high power rocket only with the immediate knowledge, permission, and attention of the Safety Monitor.

b. All persons in the launching, spectator, and parking areas during a countdown and launch shall be standing and facing the launcher if requested to do so by the Safety Monitor.

c. Precede the launch with a five (5) second countdown audible throughout the launching, spectator, and parking areas. This countdown shall be given by the person launching the rocket, the Safety Monitor, or other flying site operating personnel.

d. Do not approach a high power rocket that has misfired until the safety inter-lock has been removed or the battery has been disconnected from the ignition system, one minute has passed, and the Safety Monitor has given permission for only a single person to approach the misfired rocket to inspect it.

TABLE 1: LAUNCH SITE DIMENSIONS

	Installed Total Impulse (N-sec)
	Equivalent Motor Type
	Minimum Site Distance (feet)
	Equivalent Distance (miles)

	160.01 - 320.00
	H
	1,500
	.28

	320.01 - 640.00
	I
	2,500
	.50

	640.01 - 1280.00
	J
	5,280
	1.00

	1280.01 - 2560.00
	K
	5,280
	1.00

	2560.01 - 5120.00
	L
	10,560
	2.00

	5120.01 - 10240.00
	M
	15,480
	3.00

	10240.01 - 20480.00
	N
	21,120
	4.00

	20480.01 - 40960.00
	O
	26,400
	5.00


TABLE 2: SAFE DISTANCE

	Installed Total Impulse (N-sec)
	Equivalent Motor Type
	Minimum Safe Distance (feet)
	Complex Minimum Safe Distance (feet)

	160.01 - 320.00
	H
	50
	100

	320.01 - 640.00
	I
	100
	200

	640.01 - 1280.00
	J
	100
	200

	1280.01 - 2560.00
	K
	200
	300

	2560.01 - 5120.00
	L
	300
	500

	5120.01 - 10240.00
	M
	500
	1,000

	10240.01 - 20480.00
	N
	1,000
	1,500

	20480.01 - 40960.00
	O
	1,500
	2,000


Federal Aviation Guidelines  ( non-rocketry sections deleted below from FAR Part 101 )

Federal Aviation Regulations Part 101 (Section 307, 72 Statute 749, 49 United States 

Code 1348, Airspace Control and Facilities, Federal Aviation Act of 1958)

  PART 101--MOORED BALLOONS, KITES, UNMANNED ROCKETS AND UNMANNED FREE BALLOONS

                               Subpart A--General

  Sec.

  101.1  Applicability.

  101.3  Waivers.

  101.5  Operations in prohibited or restricted areas.

  101.7  Hazardous operations.

                      Subpart B--Moored Balloons and Kites

  101.11  Applicability.

  101.13  Operating limitations.

  101.15  Notice requirements.

  101.17  Lighting and marking requirements.

  101.19  Rapid deflation device.

                           Subpart C--Unmanned Rockets

  101.21  Applicability.

  101.22  Special provisions for large model rockets.

  101.23  Operating limitations.

  101.25  Notice requirements.

                        Subpart D--Unmanned Free Balloons

  101.31  Applicability.

  101.33  Operating limitations.

  101.35  Equipment and marking requirements.

  101.37  Notice requirements.

  101.39  Balloon position reports.

    Authority: 49 U.S.C. 106(g), 40103, 40113-40114, 45302, 44502, 44514, 

    44701-44702, 44721, 46308.

                               Subpart A--General

  Sec. 101.1   Applicability.

    (a) This part prescribes rules governing the operation in the United States, 

    of the following:

    (1) Except as provided for in Sec. 101.7, any balloon that is moored to the

    surface of the earth or an object thereon and that has a diameter of more

    than 6 feet or a gas capacity of more than 115 cubic feet.

    (2) Except as provided for in Sec. 101.7, any kite that weighs more than 5

    pounds and is intended to be flown at the end of a rope or cable.

    (3) Any unmanned rocket except:

    (i) Aerial firework displays; and,

    (ii) Model rockets:

    (a) Using not more than four ounces of propellant;

    (b) Using a slow-burning propellant;

    (c) Made of paper, wood, or breakable plastic, containing no substantial

    metal parts and weighing not more than 16 ounces, including the propellant;

    and

    (d) Operated in a manner that does not create a hazard to persons,

    property, or other aircraft.

    (4) Except as provided for in Sec. 101.7, any unmanned free balloon that--

    (i) Carries a payload package that weighs more than four pounds and has a

    weight/size ratio of more than three ounces per square inch on any surface of

    the package, determined by dividing the total weight in ounces of the payload

    package by the area in square inches of its smallest surface;

    (ii) Carries a payload package that weighs more than six pounds;

    (iii) Carries a payload, of two or more packages, that weighs more than 12

    pounds; or

    (iv) Uses a rope or other device for suspension of the payload that

    requires an impact force of more than 50 pounds to separate the suspended

    payload from the balloon.

    (b) For the purposes of this part, a "gyroglider" attached to a vehicle on

    the surface of the earth is considered to be a kite.

  [Doc. No. 1580, 28 FR 6721, June 29, 1963, as amended by Amdt. 101-1, 29 FR

  46, Jan. 3, 1964; Amdt. 101-3, 35 FR 8213, May 26, 1970]

  Sec. 101.3   Waivers.

    No person may conduct operations that require a deviation from this part

  except under a certificate of waiver issued by the Administrator.

  [Doc. No. 1580, 28 FR 6721, June 29, 1963]

  Sec. 101.5   Operations in prohibited or restricted areas.

    No person may operate a moored balloon, kite, unmanned rocket, or unmanned

  free balloon in a prohibited or restricted area unless he has permission from

  the using or controlling agency, as appropriate.

  [Amdt. 101-1, 29 FR 46, Jan. 3, 1964]

  Sec. 101.7   Hazardous operations.

    (a) No person may operate any moored balloon, kite, unmanned rocket, or

  unmanned free balloon in a manner that creates a hazard to other persons, or

  their property.

    (b) No person operating any moored balloon, kite, unmanned rocket, or

  unmanned free balloon may allow an object to be dropped therefrom, if such

  action creates a hazard to other persons or their property.

  (Sec. 6(c), Department of Transportation Act (49 U.S.C. 1655(c)))

  [Doc. No. 12800, Amdt. 101-4, 39 FR 22252, June 21, 1974]

                           Subpart C--Unmanned Rockets

    Source: Docket No. 1580, 28 FR 6722, June 29, 1963, unless otherwise noted.

  Sec. 101.21   Applicability.

    This subpart applies to the operation of unmanned rockets. However, a

  person operating an unmanned rocket within a restricted area must comply only

  with Sec. 101.23(g) and with additional limitations imposed by the using or

  controlling agency, as appropriate.

  Sec. 101.22   Special provisions for large model rockets.

    Persons operating model rockets that use not more than 125 grams of

  propellant; that are made of paper, wood, or breakable plastic; that contain

  no substantial metal parts, and that weigh not more than 1,500 grams,

  including the propellant, need not comply with Sec. 101.23 (b), (c), (g), and

  (h), provided:

    (a) That person complies with all provisions of Sec. 101.25; and

    (b) The operation is not conducted within 5 miles of an airport runway or

    other landing area unless the information required in Sec. 101.25 is also

    provided to the manager of that airport.

  [Amdt. 101-6, 59 FR 50393, Oct. 3, 1994]

  Sec. 101.23   Operating limitations.

    No person may operate an unmanned rocket--

    (a) In a manner that creates a collision hazard with other aircraft;

    (b) In controlled airspace;

    (c) Within five miles of the boundary of any airport;

    (d) At any altitude where clouds or obscuring phenomena of more than five-

    tenths coverage prevails;

    (e) At any altitude where the horizontal visibility is less than five

    miles;

    (f) Into any cloud;

    (g) Within 1,500 feet of any person or property that is not associated with

    the operations; or

    (h) Between sunset and sunrise.

  (Sec. 6(c), Department of Transportation Act (49 U.S.C. 1655(c)))

  [Doc. No. 1580, 28 FR 6722, June 29, 1963, as amended by Amdt. 101-4, 39 FR

  22252, June 21, 1974]

  Sec. 101.25   Notice requirements.

    No person may operate an unmanned rocket unless that person gives the

  following information to the FAA ATC facility nearest to the place of

  intended operation no less than 24 hours prior to and no more than 48 hours

  prior to beginning the operation:

    (a) The names and addresses of the operators; except when there are

  multiple participants at a single event, the name and address of the person

  so designated as the event launch coordinator, whose duties include

  coordination of the required launch data estimates and coordinating the

  launch event;

    (b) The estimated number of rockets to be operated;

    (c) The estimated size and the estimated weight of each rocket; and

    (d) The estimated highest altitude or flight level to which each rocket will be operated.

    (e) The location of the operation.

    (f) The date, time, and duration of the operation.

    (g) Any other pertinent information requested by the ATC facility.

  [Doc. No. 1580, 28 FR 6722, June 29, 1963, as amended by Amdt. 101-6, 59 FR

  50393, Oct. 3, 1994]

As per FAR Part 101, the Altoona Flight Control Center, will be notified by both FAX and verbally of the intention to fly the launch vehicle one week prior to the scheduled flight date.  A statement of purpose will be faxed and mailed to Altoona Flight Control Center describing the launch vehicle thirty ( 30 ) days prior to any launch vehicle in excess of 1500 grams or carrying more than 125 grams of propellant.  Altoona Flight Control Center will then inform the local airspace of the launch times for Pittsburgh International Airport, Rostraver Airport, Arnold Palmer Regional Airport, and Allegheny Airport.  A courtesy call will be made to Rostraver Airport and Arnold Palmer Region Airport ten ( 10 ) minutes prior to launch to retrieve local aircraft traffic conditions.  If possible, a handheld transceiver operating on aircraft channels will be used to provide a last call to aircraft in the area.

In the event that the YHS Rocketry Team will test the launch vehicle and / or payload during an organized NAR or Tripoli launch date, the Launch Safety Officer designated for said event will obtain appropriate FAA waivers.  Stephanie Abbott, regarding the safety design and concerns prior to any launch, loading of motors and / or ejection charge materials, will brief the LSO.  Designated personnel will only handle the launch vehicle at all times.

Details of securing the FAA rocket launch waiver are outlined below as written by the NAR.

(Please note that the grammer errors are not corrected in the section below as to not alter the information provided by the source.)

Filing for an FAA Waiver

 

For sport rockets in excess of current Federal Air Regulation (FAR) Part 101 limits, you will probably need to apply to the Federal Aviation Administration (FAA) for a waiver of these limits. The FAA is concerned only with operations inside controlled airspace. However, there are a variety of controlled airspace classes in the US, and in most localities, this airspace starts at 1,200' above ground level (AGL). This means in all likelihood, you will have to apply for a waiver for your sport launch if your participants will be flying large rockets.

Waiver Application and Forms
To apply for an FAA waiver, you need to obtain an Application for Waiver, FAA Form 7711-2. This form is available online in our Filing Cabinet, or on paper from your local Flight Standards District Office (FSDO, commonly referred to by pilots as the "fizz-doe") at any airport with air traffic control. Phone the control tower and ask for Flight Standards. Tell them you're interested in launching rockets, and need an Application for Waiver, FAA Form 7711-2. They should know what you want. While you've got them on the phone, ask for the address of the Regional office. You will probably have to file your application with them, so it will help to know where it has to go

Applications must be filed not later than 30 days prior to the date of proposed operations. You should plan on applying for a waiver as far in advance as possible. Launch participants will want to know the waiver altitudes and other special provision when they make their plans.

Applications must be filed in triplicate and signed.

Airspace Review
The FAA is charged with Ensuring the safe use of a public resource: the airspace above all our heads. The primary way they do their job is by making sure that airplanes work as they were designed and have adequate operational limits, ensuring that pilots and other airspace professionals (like controllers) have been adequately trained and receive recurrent training, and by separating airspace users in operation by adequate distances. It is the latter which will have the most bearing on your waiver application.

It's helpful to have an aviation map for the next steps. The application will ask for information relating to the airspace over your launch site, and the map will help you provide it in a form the FAA understands. Go a general aviation airport and look for the place where pilots to pay for fuel or rent airplanes. Ask the folks there for a "sectional" map. A total of 26 sectionals cover the continental US. Unless you are near a map boundary, the sectional should be the one most used by pilots in your area. It costs about $3, and it's fun to look at and try to decipher.

Locate your launch site on the sectional. Then consider the following:

1. Are there any airports within 5 miles? If so, you'll need a waiver of Section 101.23(c), which addresses your proximity to an airport.

2. You'll also need a waiver of Section 101.23(b), which covers controlled airspace.

3. You may see a variety of wide straight blue lines on the map with arrows on them and letters like "V321" on the lines. These are airways, connections between radio navigation aids for airplanes under positive airspace control. Having any of these near your launch site makes the FAA nervous.

4. Around larger airports, particularly larger cities, you may see airports marked with a variety of dark blue circles surrounding them. These larger airports frequently have high volumes of jet traffic and these circles represent a class of airspace strictly controlled by the FAA. Obtaining waivers under these terminal control areas (TCA's) is not impossible, however. NARAM-33's waiver co-existed directly under the approach to O'Hare International's Runway 9 Right. Be prepared to accept lower waiver ceilings in this case.

5. Other things to look out for include large blue areas marked with something like "P-405" (representing Prohibited Airspace, e.g., the White House, portions of the Grand Canyon, etc.) and "MOA" or Military Operations Areas (practice areas for armed forces pilot training). The military operates MOA's independent of the FAA, merely telling the FAA when they're using the area. The FAA cannot control access to these areas, and the military generally doesn't allow other uses of "their" airspace.

The presence of these things should not discourage you from applying for a waiver. Depending on other conditions, the volume of traffic, the workload of controllers and other factors, your waiver may be approved with these things and more present, or denied even though they are absent. You will have a better chance of having your application approved if you make your application in a professional manner, and conduct your activities likewise. Keep in mind that the people working on your application are people, and as such they respond to being treated courteously and professionally. Working with the FAA personnel you contact in a cooperative spirit will often bring fruit and establish long term working relationships.

Specific Data on Form 7711-2M
Lines 1, 2, and 3 are for your name, address, and telephone number.

Line 4 asked for the FAR's to be waived. You should list Section 101.23(b) and (c) as outlined in Airspace Review (see above).

Line 5 asks for a detailed description of what you want to do. Example:

Normal operations of Model and High Impulse Rockets weighing more than 16 ounces in accordance with the National Association of Rocketry Safety Codes (please see attached).

Line 6 asks for the location. If you've got the latitude and longitude to the second, use them. (You can determine this with US Geologic Survey maps, sometime available in biking or camping stores. If you have access to a GPS receiver, you can use that for this data) Otherwise, you can refer to a copy of the portion section map, like this:

On the grounds of and directly above the National Warplane Museum, Geneseo, NY (please see attached portion of Detroit sectional map).

or, if you understand the use of the radio navigation aids available to pilots, principally VOR's with DME distances computed:

12 miles along the 035 radial of the DuPage VOR

You can then copy that portion of the section map, circle the launch site in red or some other color, and write the legend, "Area of Proposed Operations." (Remember, these folks talk in Bureaucratese.)

Line 6 is also the line on which you request altitude. Again, in FAA patois, "No operation under this waiver will exceed 5000 feet AGL" are the magic words (AGL meaning "Above Ground Level"). The FAA measures all flight operations for waivers in this language. You have to decide how high you want to fly rockets.

How high a waiver application can be approved depends on what other airspace users might be above your site. The FAA generally likes to have 500 to 1,000 foot separations between users. Example: for NARAM-33, the minimum descent altitude above the site for airplanes into O'Hare was 2,200 feet AGL, making 1,700 feet AGL the waiver altitude ultimately assigned.

If you can read the altitude of the terrain on the section map, you can add this to the requested altitude above ground level to arrive at the altitude above Mean Sea Level (MSL), which might be appreciated by the person processing your application.

On Line 7 you give your starting and ending dates and times, and any rain dates. It's not necessary (nor is it desirable) to use Zulu (Greenwich Mean) Time, but these folks use that "hundred hour" jazz that Colonel Blake on M*A*S*H hated so much. Make sure to indicate what time zone you're referencing, for example "1030 EDT" or "1430 CST" for 10:30 AM and 2:30 PM respectively.

Lines 8 through 14 pertain to air shows and the like, so just put an "N/A" or two there to let them know these areas aren't blank because of an omission.

You sign on Line 15, and have an opportunity to say a little something about how you're going to be running things. Some NAR members have found the following text useful under "Remarks":

All operations will be conducted in accordance with the NAR Safety Codes and shall be under the control of an experienced Range Safety / Launch Control Officer. A spotter will watch for aircraft entering the operations area, and will temporarily suspend operations in this contingency.

Make three copies and send them to the Regional Office Keep one additional copy for yourself. Attach three copies of both Safety Codes, because the Model Rocket Safety Code covers rockets which will be under the terms of the waiver. Also attach three copies of the germane portion of the sectional map, if that's how you're indicating where you are going to fly. Include a short cover letter.

While the FAA will eventually respond, either with a denial, a approval as submitted or an approval as modified by them, if you want some indication of action sooner, try including a plain, stamped postcard addressed to yourself with the following on the back:

Received _________________ (date) an Application for Certificate of Waiver or Authorization, FAA Form 7711-2, at this office. For further information, please contact ___________________ (name) at _________________ (telephone number, extension).

Bureaucrats see these things all the time, and they know what to do with them.

Mail off this packet to the FAA Regional Office, to the attention of Flight Standards. You need to apply at least 30 days (the form says 45 days, so be sure) in advance. If you don't hear back from them in two or three weeks, give them a call. If all goes according to plan, you should get back your application, all the other stuff you sent, and the Certificate of Waiver!

Your approved waiver will probably require you to "activate" the waiver by making two or more phone calls. You will probably be directed to first call a Flight Service Station (FSS). These folks brief pilots before flights and will have a copy of a Notice to Airmen (NOTAM). NOTAMs tell pilots about unusual conditions along their route, and rocket launches qualify.

You should also be instructed to inform the nearest Air Route Traffic Control Center (ARTCC, sometimes shorted to ATC) an hour before the waiver begins, and to call them back when your waiver period ends.

Be prepared for the person answering any or all of these phones to be unfamiliar with your waiver. If you just tell them you're carrying out instructions from the Regional Office to give a Notice to Airmen, pursuant to the terms of your Certificate of Waiver, and/or mention the name of the FAA person noted on your waiver forms, the logjam usually breaks. . A little official-sounding talk will make them feel right at home.

Your waiver will also require you to make sure all flyers are familiar with the terms and conditions of your waiver. The FAA holds the waiver applicant personally responsible for this. Failure to comply with the waiver provisions becomes your legal responsibility and the FAA has the power to fine and prosecute you if they need to. A police you may consider is to make the waiver certificate and application available for inspection by all flyers. The FAA will also probably include a provision in the waiver allowing them to "pull" the waiver at any time. This allows them to adjust for any unusual conditions that might cause your waiver to interfere with other safe operations.

After the launch, send a letter to the person who sent me the Certificate of Waiver, thanking them for their help, and letting them know we had a safe and enjoyable time. It helps grease the skids for the next waiver you want, besides being common courtesy.

Use of Waiver Table
Once your waiver altitude is known, the NAR can provide you with a "waiver table" to assist in the operation of your range. Lines in the table contain engine designations. Columns contain body diameters. Cells contain a minimum launch weight in grams, ounces and pounds for a model using this combination of body diameter and motor to stay under the waiver ceiling. If a model is presented at check-in with a weight less than indicated in the cell, it must have weight added to it to insure it stays under the waiver ceiling. All models subject to the provisions of the waiver must be checked against this table before flight to insure compliance.

(END NAR information)
Safety Concerns and General Construction Risk

Construction Facility

Safety is the primary concern of the YHS Rocketry Team.  Stephanie Abbott is the team representative designated to ensure that all safety measures are in place.  Bill Janiro, industrial arts teacher, will approve any use of machines in the shop before use.  The shop utilizes a fresh air system and an exhaust hood for the spray booth.  Each machine is connected to a dust collector to remove many of the particles before inhalation. An approved dust mask will then remove small particulates. There is also a painting station that has its own exhaust system to remove any fumes.  Non-cutting construction will take place in room 100.  Any gluing performed in room 100 will only be done with windows open to ensure fresh air flow into and out of the room.  A first aid kit is available in the shop, nurse’s station, and room 100.  There will also be meetings on the weekends at Donald L. Gilbert’s home.  At these meetings, any dry sanding, cutting, or painting will take place outside.  Wet sanding will take place in the basement in a utility tub.  First aid kits as well as fire extinguishers are available in Mr. Gilbert’s residence.
NAR Safety Compliance

The launch vehicle will only be flown during approved NAR or TRIPOLI launches where FAA waivers have already been established and all NAR or TRIPOLI safety guidelines have been met.  Certified NAR or TRIPOLI members, in accordance with local and or state laws for the region, will conduct the handling of any hazardous materials.  The Range Safety Officer in charge of the launch will brief the YHS Rocketry Team on these laws at the pre-launch briefing.  The disposal of any hazardous materials will be done in accordance with the local disposal laws as described by the Range Safety Officer.  In the event that proper disposal is not known, the local fire marshal or Department of Environmental Protection office will be contacted for proper disposal instructions and / or drop off facility location.  Fire regulations falling under article 1122 of the National Fire Prevention Association guidelines will be followed at all times.  A copy of these guidelines is available at the Herminie Volunteer Fire Department on file.  These documents are not permitted to be removed from the facility; therefore, a copy is not available for this document.  Please consult the Herminie VFD or any other local fire department for a copy of these guidelines.
Work Area Concerns and Risk Assessment – Hazard Recognition and Accident Avoidance 

Sanding

Breathing of fine particulates: To prevent aspiration of dust particles, wear respirators and work outside if possible.  If inhalation of particles occurs, cough, and seek medical attention as needed. 

Eye contact of fine particulates:  To prevent any eye contact, wear goggles.  If dust particles come in contact with eyes, it will be reported to the teacher.  Each of our science rooms has eyewash stations that can be used in case of an emergency.  There are also bathrooms in every hallway to wash eyes out if necessary. 

Cutting

Minor cuts:  To prevent a minor cut, wear gloves, handle tools properly and keep sheathes and guards on the tools at all time when not in use.  If a cut does occur, it will be reported to a teacher or another supervisor.  After a supervisor is notified, the cut will be washed out thoroughly with hot soap and water.  The school contains three first aid kits, one of which is in room 100, where some of the construction will take place. Donald L. Gilbert ’s house also has a first aid kit. Also, some members of our team are certified in first aid.  Professional medical attention will be sought out as directed by the supervisor.

Major cuts:  To prevent serious lacerations, wear gloves, handle tools properly and keep sheathes and guards on the tools at all time when not in use.  If a severe laceration occurs, it will be reported to a teacher or another supervisor, and we will do our best to stop or slow bleeding as we contact the proper authorities.  Medical attention from trained professionals will also be accessed. 

Drilling

Minor cuts:  To prevent cuts, wear gloves, handle drilling tool properly and keep machine switched off, and cord detached from outlet when not in use.  If a cut does occur, report to teacher or other supervisor, and follow first aid procedures or instructions by the teacher or supervisor.  Seek professional medical attention as directed by the supervisor.

Major cut:  To prevent cuts, wear gloves, handle drilling tool properly and keep machine switched off and cord detached from outlet when not in use.  If a severe laceration occurs, report to teacher or other supervisor, follow first aid procedures or instructions by the teacher or supervisor, and seek medical attention from trained professionals.

Gluing

Accidental bonding:  To prevent accidental bonding of the skin, wear gloves and aprons, handle glue with caution, and have the glue sealed when not in use.  If skin bonding occurs, report to teacher, and follow first aid procedures as per the MSDS. 

Eye contact:  To prevent any eye contact with the glue, wear goggles and handle glue with caution.  If eye contact occurs, report to teacher, hold eyelid open and rinse thoroughly but gently with water for 15 minutes in either a sink or eyewash station and get medical attention. 

Mouth contact:  To prevent contact between the glue and mouth, wear respirators and handle glue with caution.  If mouth contact occurs, report to teacher, hold mouth open and rinse thoroughly but gently with water in a sink or water fountain for 15 minutes and get medical attention. 

Painting

Inhalation:  To prevent accidental inhalation of the paint fumes, work in an area with proper ventilation (a room with clear vents that has air moving away from the group toward an exit or with an updraft ventilation hood and filter), and wear a respirator.  At the school, we will use one of the painting stations with it’s own vent system.  At Donald L. Gilbert’s house, painting will occur outside.  If it inhalation occurs, report to teacher, move away from paint, follow instructions on paint can label and seek medical attention. 

Eye contact:  To prevent eye contact with paint, wear goggles and handle paint with caution.  If contact with eye occurs, report to teacher, follow first aid procedures, follow instructions on paint can label and seek medical attention.

Mouth contact:  To prevent mouth contact, wear goggles and respirator and handle paint with caution. If contact with the mouth occurs, report to teacher, follow first aid procedures, follow instructions on paint can label and seek medical attention. 

Launch Site Safety Concerns and Risk

Misfires

Failure to launch:  To prevent failed launches, check engines for proper igniter installation and configuration.  If a failed launch occurs, pull the safety key; do not approach launch vehicle for several minutes. If engines are not smoking or fuming, follow launch procedures and continue with a second attempt after the range safety officer grants permission.  If smoke or gas is coming from the engines, wait for smoke or gas to stop, wait for range safety officer to allow anyone to approach the launch vehicle.  Have NAR mentor inspect engines after removal and discard engines if necessary. 

Premature launch:  To prevent any premature launches, leave safety key out of the launch ignition system and disconnect battery connections before installing or connecting igniter.  If a premature launch occurs, run away from the launch site and be cautious of the rocket and where it may land.  Be prepared to stop and drop to the ground upon hearing emergency instructions.

Partial ignition:  To prevent the partial ignition of engines, leave safety key out of the launch ignition system and disconnect battery connections before installing or connecting igniter.  If a faulty ignition occurs, move away from launch site while watching the rocket at all times in the event that the rocket begins an unsafe flight. 

Rocket on fire:  To prevent combustion of the rocket, leave safety key out of the launch ignition system and disconnect battery connections before installing or connecting igniter.  If combustion occurs, follow instructions of the range safety officer, move to a designated safe area and extinguish fire with extinguisher on hand. 

Power Source

Electrocution:  To prevent electrocution, ensure connections are connected with the proper polarity, wear insulated gloves, and do not touch the power source.  If electrocution or shock occurs, disconnect all cords from power source, knock the person away from power source using a non-conductible object, report to teacher or supervisor, and seek immediate medical attention.  A certified CPR administrator may begin resuscitation once the situation has been assessed. 

Leaking battery:  To prevent the battery from leaking, keep the power source in storable conditions as per the manufactures instructions and handle with care.  In the event that a battery does leak, move away from the battery and any exposed acid.  Contact the local hazardous materials officials to obtain further instructions for disposal.  Replace the battery with a new one and avoid the conditions that caused the original battery to leak. 

Technical Design

Launch Vehicle

The mission of “The Making of the Whirly Birds” is to construct a launch vehicle containing a scientific payload that will achieve an above ground level altitude of 5280 feet ( one mile ) and safely deploy the payload as well as return to ground level to be reused.  This mission is to recreate scientific experiments that were first studied in the 1950’s as a result of possible biochemical warfare during World War II.  Such studies into what the military deemed as ballistic wind was calculated to determine the conical pattern that would envelop an area on the ground after release of a chemical or nuclear agent.  The team is in the process of researching project names that are unclassified at this time.  Many projects conducted by the U.S. Government about these studies still remain sealed to this day.  Current studies seem to indicate that there is a reemergence for this technology due to the possible threats of Anthrax and other biochemical release possibilities by those who threaten the security of the United States of America.

The launch vehicle will be constructed of 4.0 inch fiberglass tubing.  It is projected that the vehicle will be approximately 124 inches in length with a fin span diameter of approximately 15 inches.  At this time, RockSIM projects that an Aerotech Ammonium Perchlorate K - 1999 motor will allow the rocket to achieve over 6000 feet.  

The vehicle will use a Performance Rocketry MadDog fiberglass nose cone, fiberglass airframe material with a 4.0 inch diameter, fiberglass tube coupler, Cert – 3 drogue parachute 18” in size, G10 fiberglass fins in a through the wall design, and Cert – 3 main parachute 60” in size.  The launch vehicle will also be carrying altimeters as listed in the materials under the proposed budget below.  Data from RockSIM is included on the subsequent pages.

Some of the challenges with “Dorothy II” and her payload include:

1. Some members the team have never built a rocket of this size or complexity

2. Ejection charges firing to properly eject drogue parachute (not a repeat of 2007)

3. Ejection charges firing to properly eject main parachute (not a repeat of 2007)

4. Design of the whirly birds to mimic the flight of biological substances

5. Design of the electronic whirly bird (Toto)

6. Recovery of the whirly birds at ejection

7. Have all whirly birds eject properly

The team plans to solve these issues by:

1. Asking NAR and TRIPOLI members how to design and test a large scale rocket

2. Extensive testing and redesign of crepe paper and paintball combination for payload

3. Receiving assistance to design the electronic data pod (Toto)

4. Launching smaller rockets to high altitudes and deploying whirly birds to examine flights

5. Extensive testing and redesign of ejection charge systems capable to deploy payload without malfunction

6. Testing, Testing, and some more Testing including actual flights of the full size rocket at the Pittsburgh Tripoli launch site in Somerset county, Pennsylvania

RockSim Drawing of Dorothy II
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Sustainer parts

Nose cone Performance Rocketry - - , Material: Fiberglass 

Nose shape: Hollow Ogive, Len: 23.0000 In., Dia: 4.0000 In. Wall thickness: 0.1250 In. Body insert: OD: 3.9000 In., Len: 4.0000 In. 

CG: 17.0000 In. , Mass: 15.2384 Oz. Radius of gyration: 0.189288 (m) , 18.9288 (cm) 

Moment of inertia: 0.0154785 (kgm^2) , 154785 (gcm^2) 

Body tube Performance Rocketry - - , Material: Fiberglass 

OD: 4.0000 In. , ID: 3.8750 In. , Len: 48.0000 In. 

CG: 24.0000 In. , Mass: 36.7555 Oz. Radius of gyration: 0.354123 (m) , 35.4123 (cm) 

Moment of inertia: 0.13067 (kgm^2) , 1.3067e+06 (gcm^2) 

Tube coupler Performance Rocketry - - , Material: Fiberglass 

Tube couplerOD: 3.8750 In., Hole #1: : 95.2500 In. Len: 9.0000 In. Location: 43.2500 In. From the front of Body tube 

CG: 4.5000 In. , Mass: 6.9137 Oz. Radius of gyration: 0.0744297 (m) , 7.44297 (cm) 

Moment of inertia: 0.0010858 (kgm^2) , 10858 (gcm^2) 

Parachute b2 Rocketry - SkyAngle - CERT-3 Large, Material: 1.9 oz. Ripstop Nylon (SkyAngle) 

1 parachute, Shape: Round Dia: 82.7000 In., Spill hole: 0.0000 In. 

CG: 0.0000 In. , Mass: 10.5822 Oz. Radius of gyration: 0.103079 (m) , 10.3079 (cm) 

Moment of inertia: 0.00318761 (kgm^2) , 31876.1 (gcm^2) 

Upper Electronics Bay Bulkhead Performance Rocketry - BH-3.90 - 3.90 in. Bulkhead, Material: G10 fiberglass 

BulkheadOD: 3.9000 In., Len: 0.2500 In. Location: 42.7500 In. From the front of Body tube 

CG: 0.1250 In. , Mass: 3.2890 Oz. Radius of gyration: 0.0248607 (m) , 2.48607 (cm) 

Moment of inertia: 5.76284e-05 (kgm^2) , 576.284 (gcm^2) 

Nosecone Bulkhead Performance Rocketry - BH-3.90 - 3.90 in. Bulkhead, Material: G10 fiberglass 

BulkheadOD: 3.8750 In., Len: 0.2500 In. Location: 3.0000 In. From the front of Body tube 

CG: 0.1250 In. , Mass: 3.2470 Oz. Radius of gyration: 0.0247022 (m) , 2.47022 (cm) 

Moment of inertia: 5.61688e-05 (kgm^2) , 561.688 (gcm^2) 

Upper Payload Canister Bulkhead Performance Rocketry - BH-3.90 - 3.90 in. Bulkhead, Material: G10 fiberglass 

BulkheadOD: 3.9000 In., Len: 0.2500 In. Location: 18.0000 In. From the front of Body tube 

CG: 0.1250 In. , Mass: 3.2890 Oz. Radius of gyration: 0.0248607 (m) , 2.48607 (cm) 

Moment of inertia: 5.76284e-05 (kgm^2) , 576.284 (gcm^2) 

Lower Payload Canister Bulkhead Performance Rocketry - BH-3.90 - 3.90 in. Bulkhead, Material: G10 fiberglass 

BulkheadOD: 3.9000 In., Len: 0.2500 In. Location: 35.0000 In. From the front of Body tube 

CG: 0.1250 In. , Mass: 3.2890 Oz. Radius of gyration: 0.0248607 (m) , 2.48607 (cm) 

Moment of inertia: 5.76284e-05 (kgm^2) , 576.284 (gcm^2) 

Whirly Birds - Custom, Material: 

CG: 0.0000 In. , Mass: 32.0000 Oz. Radius of gyration: 0 (m) , 0 (cm) 

Moment of inertia: 0 (kgm^2) , 0 (gcm^2) 

Altimeter with batteries G-Wiz - - , Material: Custom 

CG: 0.0000 In. , Mass: 2.4692 Oz. Radius of gyration: 0 (m) , 0 (cm) 

Moment of inertia: 0 (kgm^2) , 0 (gcm^2) 

ExtraWeight G-Wiz - - , Material: Custom 

CG: 0.0000 In. , Mass: 64.0000 Oz. Radius of gyration: 0 (m) , 0 (cm) 

Moment of inertia: 0 (kgm^2) , 0 (gcm^2) 

Body tube Performance Rocketry - - , Material: Fiberglass 

OD: 4.0000 In. , ID: 3.8750 In. , Len: 48.0000 In. 

CG: 24.0000 In. , Mass: 36.7555 Oz. Radius of gyration: 0.354123 (m) , 35.4123 (cm) 

Moment of inertia: 0.13067 (kgm^2) , 1.3067e+06 (gcm^2) 

Fin set Fins by Eric Haberman - - , Material: G10 (PML 0.125) 

CG: 5.0000 In. , Mass: 48.0001 Oz. Radius of gyration: 0.0891277 (m) , 8.91277 (cm) 

Moment of inertia: 0.0108097 (kgm^2) , 108097 (gcm^2) 

Parachute b2 Rocketry - SkyAngle - CERT-3 Drogue, Material: 1.9 oz. Ripstop Nylon (SkyAngle) 

1 parachute, Shape: Round Dia: 21.8000 In., Spill hole: 0.0000 In. 

CG: 0.0000 In. , Mass: 6.0000 Oz. Radius of gyration: 0.0331618 (m) , 3.31618 (cm) 

Moment of inertia: 0.000187057 (kgm^2) , 1870.57 (gcm^2) 

Rear Electronics Bay Bulkhead Performance Rocketry - BH-3.90 - 3.90 in. Bulkhead, Material: G10 fiberglass 

BulkheadOD: 3.9000 In., Len: 0.2500 In. Location: 4.3750 In. From the front of Body tube 

CG: 0.1250 In. , Mass: 3.2890 Oz. Radius of gyration: 0.0248607 (m) , 2.48607 (cm) 

Moment of inertia: 5.76284e-05 (kgm^2) , 576.284 (gcm^2) 

Launch lug Giant Leap - RG - ACME Rail Guide, Material: 1 in. tubular nylon 

OD: 0.5000 In., ID: 0.4000 In., Len: 1.5000 In., Loc: 38.0000 In. 

CG: 0.7500 In. , Mass: 0.0000 Oz. Radius of gyration: 0.0117392 (m) , 1.17392 (cm) 

Moment of inertia: 1.06899e-11 (kgm^2) , 0.000106899 (gcm^2) 

Launch lug Giant Leap - RG - ACME Rail Guide, Material: Polycarbonate 

OD: 0.5000 In., ID: 0.4000 In., Len: 1.5000 In., Loc: 11.0000 In. 

CG: 0.7500 In. , Mass: 0.0735 Oz. Radius of gyration: 0.0117392 (m) , 1.17392 (cm) 

Moment of inertia: 2.8728e-07 (kgm^2) , 2.8728 (gcm^2) 

LCX Altimeter with batteries G-Wiz - - , Material: Custom 

CG: 0.0000 In. , Mass: 2.4692 Oz. Radius of gyration: 0 (m) , 0 (cm) 

Moment of inertia: 0 (kgm^2) , 0 (gcm^2) 

Simulation results
Engine selection

[K780R-None] 

Simulation control parameters

Flight resolution: 800.000000 samples/second 

Descent resolution: 1.000000 samples/second 

Method: Explicit Euler 

End the simulation when the rocket reaches the ground. 

Launch conditions

Altitude: 0.00000 Ft. 

Relative humidity: 50.000 % 

Temperature: 59.000 Deg. F 

Pressure: 29.9139 In. 

Wind speed model: Calm (0-2 MPH)

Low wind speed: 0.0000 MPH 

High wind speed: 2.0000 MPH 

Wind turbulence: Fairly constant speed (0.01)

Frequency: 0.010000 rad/second 

Wind starts at altitude: 0.00000 Ft. 

Launch guide angle: 0.000 Degrees from vertical 

Latitude: 0.000 Degrees 

Launch guide data:

Launch guide length: 36.0000 In. 

Velocity at launch guide departure: 33.1495 ft/s 

The launch guide was cleared at: 0.249 Seconds 

User specified minimum velocity for stable flight: 43.9993 ft/s 

Minimum velocity for stable flight reached at: 59.5474 in. 

Max data values:

Maximum acceleration:
Vertical (y): 267.031 Ft./s/s

Horizontal (x): 0.040 Ft./s/s

Magnitude: 267.032 Ft./s/s 

Maximum velocity:

Vertical (y): 639.0724 ft/s, 

Horizontal (x): 0.0000 ft/s, 

Magnitude: 639.0731 ft/s 

Maximum range from launch site: 24.52305 Ft. 

Maximum altitude: 5571.00728 Ft. 

Recovery system data

Time data

Time to burnout: 3.064 Sec. 

Time to apogee: 18.985 Sec. 

Optimal ejection delay: 15.921 Sec. 

Landing data – Crash landing! No deployment system activated

Time to impact: 39.242 Sec. 

Range at impact: -24.52305 

Velocity at impact: 
Vertical: -495.3620 ft/s , 

Horizontal: -0.4127 ft/s , 

Magnitude: 495.3622 ft/s 

This is the simulation data for Dorothy II.  Here the Thrust, Acceleration, Velocity, Mach Number, and Altitude are all displayed on one graph.  The pages following this graph break down the simulation data by category to better interpret the results.  Note that the maximum altitude exceeds the one-mile mark of 5280 feet.  The team determined that Dorothy II would weigh more than RockSim predicts, therefore causing the altitude to be lower.  Actually testing of Dorothy II will allow the team to adjust the RockSim data and adjust mass amounts or motor selections.
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Scientific Payload

The scientific payload of “Dorothy II” will be a series of paper “maple tree seed pods” that will helicopter down to the ground.  Each of these pods will be accounted for so that their scattering can be tracked once they reach the ground via GPS.  The pods will be constructed of paintballs wrapped with crepe paper or another biodegradable substance so that they will “fly” through the air and return to the ground.  The payload bay will carry the pods, designed to deploy with the main parachute at approximately 800 – 1000 feet above ground level.  The pods will be held in an open canister, which will be constructed of two bulk plates and all thread rods or in a protective wrap.  When the ejection charge occurs, canister or wrap will eject from the main body tube and allow the pods to escape and begin their descent. The mission will be to recover and mark 70% of the pods for the splatter gram.  The payload deployed with the main parachute will release 100 whirlybird pods. The payload data will then be analyzed using statistical methods to compare the theoretical data before flight and the actual results.  During ejection of the drogue parachute, a large amount of colored chalk dust will be deployed from the parachute protector.  This is to simulate the tiny spores of a biochemical agent and its far-reaching locations from such a low level explosion.  No scientific data analysis will be done on this substance.  It is solely for demonstration purposes, as the dust cloud will travel a distance outside of the launch area.

The mission is to determine the conical spread pattern result based on the ground level wind direction and speed to assess if ground level wind conditions can be used to accurately predict the fallout region for biological spores.

	[image: image14.jpg]



	[image: image15.jpg]




	Maple Tree Seed Pods
	Paintball and Crepe Paper Pod


Scientific Payload – continued 

Another payload item that the Cougar Rocketry Team plans to include in Dorothy II will be an electronic whirly bird to mimic the ones that were used in the movie “Twister.”  Obviously the movie made data pods seemed to gather a large amount of information very quickly.  The data pods that the team plans to construct will include a barometric pressure sensor, temperature sensor, hygrometer sensor, and possibly a UV sensor.  This is a new task for the team members as none of them have experience with electronic devices.  The data pod will fall by means of a parachute along with the other whirly birds at a descent rate similar to or the same as the whirly birds.  This way, data can be gathered from the displacement of the whirly birds and atmospheric data can be determined from the data pod.  A discussion of adding a pitot tube for free fall velocity has been discussed.  The team members wish to contact the St. Andrew’s 2006 – 2007 SLI team to discuss how such a device could be incorporated into the data ball.  Toto will be the code name used for the data ball.  Mr. Mike Uschak will assist in the purchase of the needed items for the data pod.  At the writing of this proposal, specific manufactures and costs are not available.  It is estimated that the cost of the completed data pod should be less than $300. Maxim Incorporated, distributor of the iButton probes, could be the source of the temperature and humidity sensors. ( http://www.maxim-ic.com/products/ibutton/ibuttons/thermochron.cfm )  These small units, about the size of five dimes stacked together, will be sufficiently small to fit into the data pod being designed.  A source for the barometric pressure sensor and UV unit has not been found at the writing of this document. The primary area of concern will be how to store the data gathered.  Some type of on/off switch must be installed as to avoid gathering data from before the flight once the unit is installed.  Members of the team are anxious to attempt construction of such a device since this is a new area of rocketry for them.
A possible expansion of the project would be to monitor the progress of Toto and the Whirly Birds by use of a radio controlled airplane carrying a video camera set up to send wireless signals to a receiver on the ground.  Due to the nature of the launch area, the team is unsure whether the NASA SLI guidelines would permit a radio-controlled aircraft to be piloted by a student or mentor.  However, the team wishes to include the idea in the proposal to show that the team is thinking outside the box with larger scale ideas.  No further development of this idea will be included until the Range Safety Officer and Launch Coordinator reach a determination as to the logistics of such a task.

In addition to the payloads placed inside Dorothy II, the team plans to compare and contrast the RockSim flight predictions to actual flight data.  The team has noticed that in the years of competition for the Team America Rocketry Challenge, that RockSim does not accurately predict the maximum altitude of rocket designs.  As the team designs the ¼ scale and 60% scale model of Dorothy II with RockSim, data will be analyzed to better understand the faults of RockSim and to narrow the scope of flight predictions for the actual launch vehicle. 

Historical Significance of Project Dorothy

The Reason for the Whirly Bird Development – 

Historical Development and uses of Ballistic Winds

The original design of the whirly bird was to assist in the prediction of particle displacement of a biological substance or dust particles based on the surface level winds. Having knowledge of the ejection point in conjunction with the surface level winds, one should be able to determine the estimated landing point of particles by knowing their decent rate. Such development of this concept had been in place by governments around the world since World War I. Many people believe that Germany was the first to use biological and chemical agents during wartime, but this is simply not the case. France was the first to launch grenades containing tear gas in 1914 at German troops. 

“The First World War will be forever remembered for the horror of gas warfare. Nations that so loudly condemn chemical warfare today pioneered its use and ruthlessly killed tens of thousands of soldiers.” (Joe Allen) 

“The Edgewood Arsenal, a military base near Baltimore, Maryland, became the center for U.S. chemical weapons research, employing more than 1,200 technical and 700 service assistants who tested more than 4,000 poisonous substances.” (Joe Allen)

“Governments knew from the very beginning that there was no such thing as purely defense chemical weapons research. As a result, governments gave their scientists a free hand to design the deadliest weapons they could imagine, on the grounds that they first had to be invented before a defense could be prepared.” (Joe Allen)

“While, in many ways, the story of chemical weapons in the Second World War is the story of the war that didn’t happen, it is also true that biochemical weapons became a major part of the U.S. arsenal.” (Joe Allen)

A large part of the development for the spread of biological and chemical weapons depended on scientists to explore the most effective means of delivery for these deadly chemicals and spores. The use of intercontinental ballistic missiles was to be the main delivery system. Project Dorothy wishes to recreate this delivery system and mimic the spores using the Whirly Birds. 

An aunt of Donald L. Gilbert, Jr., once worked for the military to study ballistic winds and the propagation of substances thought to be in development by the Soviet Union.  Due to the fact that the information she was working on was classified, she has been unable to provide specific details as to what her job entailed.  Upon acceptance into the 2007 – 2008 NASA SLI program, the Cougar Rocketry Team plans to interview Mr. Gilbert’s Aunt to have some insight into the complexity of the delivery systems that were once developed, if she is permitted to speak of them to this date.  The team believes that not only should the experiment for SLI hold scientific merit, it should also have historical significance or be capable of making history of its own.

Joe Allen is the writer of “Hypocrisy and Terror, The U.S., Britain, and biochemical weapons” 

International Socialist Review, January / February 2002

http://www.thirdworldtraveler.com/Weapons/Hypocrisy_Terror.html

The following information regarding biochemical warfare and its spread was sourced from 

BBC News at the following website.

http://news.bbc.co.uk/1/hi/world/2808845.stm
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The impact of a chemical or biological attack is largely determined by the weather conditions at the time.

Soldiers facing potential hazards and civilian rescue services both monitor conditions closely. Complex computer models can be used to predict the way an agent will spread and for how long it will be a threat.

Many different factors affect the spread of the agent:

1. Wind direction

Once released, the agent spreads downwind, fanning outwards as it disperses. The red area on the diagram is the danger zone; the area outside it is safe.

The edges of the danger zone have a lower concentration of agent than the centre.

2. Wind turbulence

The stronger the wind, the more turbulence is created as it passes over the land.

Turbulence causes the cloud of agent to disperse and become diluted faster - although this may mean it spreads over a larger area.

The risk of high casualties tends to be greatest if an attack is carried out at dawn or dusk, when conditions are more likely to be still.

3. Heat and light

Biological agents degrade when exposed to ultraviolet light, so biological attacks are most effective at night.

High temperatures make it easier for a liquid chemical agent to evaporate into a vapor, which can be inhaled, but also shorten the time the agent persists on the ground.

Low temperatures make evaporation slower, meaning the agent remains in liquid form and persists longer after the attack. High humidity also slows evaporation.

4. Air Pressure

Biological and chemical attacks have a greater impact on low-pressure, overcast days.

On high-pressure days, when the air is heavier and there is less cloud, agents in gas form rise faster out of the lower levels of the atmosphere where they can cause damage.

Biological agent particles are lighter than chemical ones, so can disperse over a wider area faster.
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A state or group possessing biological and chemical agents must overcome wide-ranging technical challenges to actually use them in anger.

1. Storage and transport

Some chemical and biological agents degrade if exposed to heat, light, moisture or oxygen, so must be stored and transported in inert conditions - and without dangerous leaks.

So-called binary chemical weapons store two relatively safe precursor chemicals separately, mixing them just before use.

Stabilizing additives can be added to some agents - but this adds to the cost and procurement difficulties.

There is debate over whether unaccounted for or suspected undeclared Iraqi agent stocks would have degraded by now. Inspectors are also unsure what progress Iraq made in stabilizing the VX nerve agent it produced.

2. Air defenses

Bombs dropped from planes, ballistic missiles and cruise missiles have been designed to carry chemical and biological agents. But all these would need to overcome the target's air defenses.

Planes are vulnerable to detection, as are unmanned drones. Either could be fitted with crop sprayers, but would then have to fly quite low.

Ballistic missiles, such as Iraqi Scuds, cannot be guided once launched, increasing the likelihood of them being detected and shot down.

Some analysts say they also travel too fast and get too hot to deliver agents very effectively.

Cruise missiles hug the terrain as they travel and fly low to avoid radar detection, so are less likely to be intercepted.

Ground-fired munitions avoid the possibility of interception, but the short range puts friendly troops at greater risk form the agent once it is released.

3. Release

Most biological and chemical agents enter the body through inhalation, apart from nerve agents, which can penetrate the skin in liquid form and mustard, which also attacks the skin.

But most agents are liquid at room temperature, so delivery methods need to aerosolize the agent into tiny droplets or heat it to form vapor, which could then be breathed in.

Explosives can disperse and heat the agent, but a substantial proportion of it may be burnt up in the explosion, or, in the case of biological agents, destroyed by the heat.

Weapons using automatic spraying systems have also been designed, but are more complex - so are more expensive and less readily available.

If the agent is released too high in the atmosphere, it will drift upwards, so some delivery systems uses timers or sensors to trigger the release just before the weapon lands.

To read more about different types of agents, use the Biochemical Weapons section of the menu on the top right of this page.

4. Accuracy

Military chemical and biological attacks would be likely to attempt to disperse an agent across a large target like a city, rather than to pinpoint a single building as modern precision bombing aims to do.

But, despite this often wide margin of error, accuracy can still be a problem.

If shells or missiles designed to carry solid explosives are adapted to deliver liquid agents, the motion of the agent during flight can knock the weapon off course.

Also, some biological agents are degraded by the high acceleration of a shell or missile.

END BBC SOURCED INFORMATION


Summary of the Scientific Payloads Mission

The need for data in the weather conditions is obvious after reading how the proliferation of biochemical or spore related contamination could occur.  Project Dorothy obviously has no intent on releasing harmful chemicals into the air; however, it does wish to provide a possible use in the battle against global terror by allowing governments to possibly design a similar rocket that can measure the needed data in the event of an attack.  The team is very much aware that any biochemical agent released would be of much smaller size than the whirly birds or data ball (Toto) that are used to demonstrate the findings of the experiment.  It is the goal of the Cougar Rocketry Team to show how even the slightest wind can easily disperse a semi-large object a great distance even when released from as low as 1000 feet.

Outreach – Business Involvement and Public Exposure
The YHS Rocketry Team will solicit donations from local businesses in exchange for advertising on the SLI web site.  High power rocketry skills will be acquired from the Pittsburgh Space Command rocketry club and Pittsburgh TRIPOLI chapter.  At least one member of the YHS Team will attend launches in the local area when possible.  Supplies will be sourced from various Internet locations and / or local NAR members.  The local UPS and FedEX shipping warehouse will be contacted to inquire about low cost or free shipping of the ground support and launch vehicle as necessary. WPXI television has already featured the YHS Rocketry Team in an earlier segment for TARC and as time permits for additional follow-up, will continue to monitor the progress of the SLI objective.  KDKA television has also shown an interest in the NASA SLI program, however, breaking news events have prevented news crews from visiting the Yough School District when the students were available.  The Greensburg Tribune-Review ran a feature article about the Cougar Rocketry Team and their accomplishments.  This article provided the much needed exposure to the program.  Editors at the newspaper informed the team that continued coverage would be available.

Westinghouse Corporation’s Plasma Research Center located in Madison, Pennsylvania provided the Cougar Rocketry Team with a $2000 cash grant at the completion of the 2007 SLI after learning of the crash landing sustained by Dorothy.  Westinghouse has been an increasing presence in the community with regard to engineering projects, which are being completed in the Yough School District.  It was the intent of the Westinghouse Corporation to assist the team in successfully completing the mission first set forth by Dorothy I in 2007.  Mr. Eric Haberman, an employee of Westinghouse was vital in the construction role and fiberglass cutting for the original Dorothy.  His presence in the project was held in high regard within the Westinghouse community.

Outreach – Younger Student Involvement and Program Sustainment 
To broaden the scope of the rocketry student body, a group of approximately 200 students from the 6th grade class of the middle school of Yough school district will be taught the fundamentals of model rocketry.  Each student will construct a Quest Starhawk model rocket and test fly their vehicle at the conclusion of the seminar.  These students will be at the high school level in three more years, thus providing a large resource of high school students to join the rocketry team to participate in the Team America Rocketry Challenge and possibly SLI.  A copy of the rocketry lesson provided by the Marshall Space and Flight Center’s Educational division will be distributed to the teachers in the middle school to include in upcoming lesson planning.  A survey will be completed to gather feedback of the outreach program and to check for implementation at a later date.  This program is scheduled for either late November or late March depending on approval from the administration.  It is the goal of the YHS Rocketry Team to influence as many students as possible in the outreach that will soon be attending the high school in order to continue the proud tradition that has been established by the current team members, many of whom started to join the team in their freshman year.

A second outreach program will be held at the middle school’s science fair.  The reason for this outreach will be that many of the parents will be attending the event. More of the community will be made aware of the activities that the Cougar Rocketry Team is involved with and the team wishes to inspire the parents to influence their children to get involved into model rocketry.  The sport of model rocketry provides an excellent opportunity for parents to participate in an activity that is beneficial to their children.  Cooperative activities provide a bridge of communication and help to provide a bond that can lead to greater success in school and the family.  The team will set up a table at the science fair with information about rocketry and provide a demonstration if the weather permits.

	Example of the rocket kit being built by the students for outreach
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Vital Information Regarding Second Year Teams

The Cougar Rocketry Team is in its fourth year at the high school.  During this short amount of time, the team has competed in the Finals of the Team America Rocketry Challenge each year.  The second year yielded outstanding results by placing 19th, thus allowing for possible selection for the NASA SLI program.  The SLI goal was reached with the acceptance into the 2006 – 2007 SLI program.  In order to maintain this proud tradition, the Cougar Rocketry Team has been able to team up with Westinghouse Plasma Corporation of Madison to support the team financially.  Nutrition Incorporated, the food service organization of the Yough School District, also provides funding each time that the team has been selected for the TARC finals.  During Freshman orientation, the program is discussed for the new students as well as the parents.  This event typically recruits ten new students to form new TARC teams each year.  Outreach into the community has been done through the local newspapers.  Approximately three times per year, the Times – Sun will take pictures of the current rocketry team and explain the progress that the team has been making toward the current goal.  This publicity usually results in additional donations as well as businesses asking if they can provide manufacturing assistance.  Physics classes taught by Mr. Gilbert also complete a rocketry project in the spring.  These students then have the opportunity to join existing TARC teams as a Senior to assist them in career choices or even show hobbies and interests on their resume’. 

Even though the design of Dorothy II and the primary payload being deployed are similar to the 2006 – 2007 SLI project, the team feels that this is justified due to the overwhelming interest the other participating teams showed in wishing to see the deployment of the whirly birds.  In addition, only two members of the team are returning to the group, therefore providing two new sets of eyes on the project, and one grade level younger, which will increase the interest of other students within the school district.  Since the primary SLI design failed at ejecting the whirly birds, the creator of them, Miss Amy Bickerstaff, affectionately known as Dorothy during the trip, and Miss Ashley Wiley very much wish to see their project succeed as the whirly birds fall gently to the ground.  Failure of the 2006 – 2007 SLI program was in the back of the team members minds, however, they never expected a dual deployment rocket would fail to separate after four ejection charges were released.  It is therefore a major goal of this year’s team to ensure that ejection of any payload and/or recovery device occurs without failing.  Repeated testing will be done on Dorothy II to hopefully eliminate any ejection failures.

Failure Analysis of the 2006 – 2007 SLI program

One of the failure modes listed in the 2006 – 2007 Final Flight Review referenced ejection charge failures.  The Cougar Rocketry Team believed that the ejection system in Dorothy I was sufficient enough to guarantee deployment.  Testing of the ejection charges showed that the body tubes and nose cone would separate using three grams of black powder encased in a used Estes 18 millimeter motor.  The system was redundant using two altimeters so that two ejection charges would be available in each section.  One consideration that was not thought of was the payload and parachutes being in the same section.  During the summer of 2007, a test was conducted to attempt to explain the failure of separation.  A section of four-inch airframe was used in conjunction with Dorothy I.  The ejection charge of 3 grams of black powder separated the airframe easily with three shear pins in place.  A second attempt was conducted with the same amount of black powder and the payload with parachute in place.  Only one shear pin was installed just as the actual flight in April.  The ejection charge failed to separate the airframe.  By carefully separating the airframe by hand, it was obvious that the ejection charge simply pushed the payload and parachute toward the engine mount.  Pressure inside the empty airframe was sufficient to separate the sections, but the payload acted as a shock absorber, thus preventing Dorothy from deploying the drogue and main parachutes.  This situation will be rectified during the construction of Dorothy II.  At the current time, there are three different designs about to be tested using the Performance Rocketry MadDog kit, which also utilizes a four inch airframe.  Safety is the main priority of the Cougar Rocketry Team.  Even with the failure of the deployment devices in Dorothy I, she rotated to the ground like a helicopter blade due to placing the center of gravity at the central point of the rocket.  This was by design and recommendation of Mr. Eric Haberman.  The same technique is to be employed with Dorothy II, but is not expected to be needed.
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	The Performance Rocketry MadDog Rocket kit has almost been completed in order to begin testing of the ejection charge systems. Both Amy Bickerstaff and Ashley Wiley have plans to fly this rocket to achieve their Level One certifications.  The MadDog kit was selected as a test platform since it uses the same diameter body tubes.


Project Plan 

Timeline

September 2007;

· 20th – Have the proposal completed in rough draft form

· 24th – Have the proposal in completed form

· 27th – Mail proposal, no later than, September 29th
· 29th – Send e-mail as backup copy

October 2007:

· 1st     – NASA SLI Proposal received at Marshall Space Flight Center, Huntsville, AL 35812

· 22nd – Await notification of selection

· 22nd – Submit Payment Information Forms

· 23rd – Arrange SLI Team Teleconference/ Video Teleconference

· 25th – Contact News agencies for coverage on the acceptance into the SLI program

· 26th – No School, Teacher in-service day

· 29th – Begin writing the Preliminary Design Review (PDR)

· 30th – Reconstruct the quarter scale rocket

· 30th – Update Website with current information and team data

· 30th – NASA media announces new 2007 – 2008 SLI Teams

· 31st – Halloween

November 2007

· 5th   – Web Presence Established

· 7th   – Launch of ¼ scale rocket

· 12th – No School, Teacher in-service day

· 13th – Launch of whirly birds to monitor flight characteristics

· 16th – Have PDR rough draft completed

· 22nd – Thanksgiving Day

· 23rd – No School, Holiday Break

· 26th – No School, First Day of Deer Season

· 28th – Have PDR final copy completed

· 28th – Submit PDR to Julie Clift and post on Website

December 2007:

· 3rd    – Begin construction of full scale launch vehicle – Dorothy II

· 21st – Construction of Dorothy II complete in unpainted form

· 21st – Last Day of Classes before Christmas Break

· 25th – Christmas Day

· 27th – Team meeting to begin paint preparation

· 31st – New Year’s Eve

January 2008:

· 1st    – New Year’s Day

· 2nd  – Classes resume

· 11th – Begin to finalize the Critical Design Review (CDR) and PowerPoint Slides

· 18th – Have CDR Presentation Slides and CDR report completed

· 21st – No School, Teacher in-service day

· 22nd – Critical Design Review submitted to Julie Clift and posted on Website

· 28th – Critical Design Review Video Teleconference

· 28th – Submit Second Invoice

February 2008:

· 4th   – Begin the Flight Readiness Review (FRR) Report

· 14th – Valentine’s Day

· 18th – No School, teacher in-service day

· 19th – Rough draft of FRR complete

· 20th – Being the PowerPoint slides for the FRR

· 23rd – Possible test flight of Dorothy II at the Tripoli launch site

March 2008:

· 10th – No School, teacher in-service day

· 14th – Have the FRR in completed form, both report and PowerPoint

· 17th – St. Patrick’s Day

· 20th – No School, Easter Break begins

· 23rd – Easter Day

· 24th – Flight Readiness Review submitted to Julie Clift and posted on Website

· 25th – Last day of Easter Break

· 31st – Flight Readiness Review Video Teleconference

· 31st – Submit the Flight Readiness Review invoice 

April 2007:

· 2nd  – Paint completed on Dorothy II

· 7th   – Finalized test firings of ejection charge systems

· 15th – Begin the shipping procedures for the full scale rocket 

· 21st – Dorothy II arrives in Huntsville via FedEX ground

· 23rd – Team travels to Huntsville, AL

· 24th – Rocket Fair

· 25th – Yough High School Prom

· 26th – Launch Day

· 27th – Travel back to Pennsylvania

May 2007:

· 5th   – Post – Launch Assessment Review (PLAR) in rough form

· 17th – Team America Rocketry Challenge

· 20th – No School, Snow makeup day

· 23rd – Post – Launch Assessment Review (PLAR) due

· 23rd – Submit final invoice for 2007 – 2008 SLI program

· 26th – Memorial Day, No School

Project Timeline – Time Used for meetings

The Yough Cougar Rocketry Team understands that the NASA SLI program involves a great deal of time to complete.  In order to better track the activities and contributions of the team, an Excel spreadsheet has been developed to act as a time clock.  At the time of the final writing of this proposal, the four main team members and one advisor have spent over 70 hours for the proposal.  Amy Bickerstaff and Ashley Wiley spent additional hours at the TRIPOLI launches on two Saturday’s, lasting approximately seven hours each.  Amy also assisted Mr. Gilbert in the construction of the MadDog high power rocket kit.  The total time spent preparing the proposal including the assistance of Mr. Donald L. Gilbert, Jr. has been over 89 hours.  Below is the format and times for each team member.  

	Attendance
	 
	 
	 
	 
	 
	 

	Student's name
	Amy
	Alicia
	Ashley
	Stephanie
	Josh
	Mr. Gilbert

	September 6, 2007
	1:44
	0:00
	1:44
	1:44
	1:44
	1:44

	September 10, 2007
	1:44
	0:00
	1:44
	1:44
	0:00
	1:44

	September 11, 2007
	1:44
	0:00
	1:44
	1:44
	0:00
	1:44

	September 12, 2007
	0:00
	0:00
	1:00
	1:44
	1:44
	1:44

	September 13, 2007
	1:44
	1:44
	1:44
	1:44
	0:00
	1:44

	September 17, 2007
	1:44
	0:00
	0:00
	1:44
	1:44
	1:44

	September 18, 2007
	1:44
	1:44
	0:00
	1:44
	0:00
	1:44

	September 19, 2007
	1:44
	1:44
	1:44
	1:44
	1:44
	1:44

	September 20, 2007
	1:44
	0:00
	1:44
	1:44
	1:44
	1:44

	September 24, 2007
	1:44
	1:44
	1:44
	1:44
	1:44
	1:44

	September 25, 2007
	1:44
	0:00
	1:44
	1:44
	1:44
	1:44

	 
	 
	 
	 
	 
	 
	 

	Total September
	17:20
	6:56
	14:52
	19:04
	12:08
	19:04

	 
	 
	 
	 
	 
	 
	 

	Team Total
	70:20:19
	 
	 
	 
	 
	 

	Team Total with Mr.G
	89:24:19
	 
	 
	 
	 
	 


Proposed Budget 

The proposed budget for “The Whirly Bird Experience” will be an ongoing and updated element of the project.  As the design evolves, new materials will need to be added and some removed.

	Part Description
	Manufacture or Supplier
	Cost 

	Nose Cone
	Performance Rocketry
	$ 30.00 each (2)

	Body Tubes
	Performance Rocketry
	$ 18.00 per foot (16)

	Tube Coupler
	Performance Rocketry
	$ 64.00

	MadDog Dual Deploy Kit
	Performance Rocketry
	$ 159.00

	Payload ( paintballs )
	Wal-Mart
	$ 30.00 per 1000

	Parachute ( drogue )
	SkyAngle Cert – 3 
	$26.13

	3/16” G10 Fins
	Performance Rocketry
	$30 per sheet

	Parachute ( main 60” )
	SkyAngle Cert – 3 
	$ 132.05

	Insta-Cure CA Glue
	BSI Adhesives
	$ 3.99 each (4)

	Slow Set Epoxy
	BSI Adhesives
	$ 7.99 each (2)

	Steamer Material
	Wal-Mart
	$ 1.99 per roll (3) 

	Sandpaper Assortment
	Wal-Mart
	$ 6.99

	Space Cad Software
	Rocket Motion
	$ 54.95

	RockSIM Software
	Apogee Components
	$ 99.99

	Altimeter Alt15K/WD
	Perfectflite
	$ 69.95

	LCX Dual Event Alt.
	G-Wiz
	$ 99.95 (2)

	Rail Guides
	Giant Leap Rocketry
	$ 3.29 / pair

	JB Weld
	Wal-Mart
	$ 5.65

	Krylon Paints
	Wal-Mart
	$ 5.97 per can (3)

	PC-7 epoxy
	Lowe’s
	$7.97

	Starhawk Rocket for Outreach
	Quest Education
	$95.00 per 25 rockets (8)

	Motors for Outreach
	Quest Education
	$39.00 per 25 motors (8)

	
	

	Estimated Total Cost of Launch Vehicle and Payload
	$ 2365.69


The ¼ or ½ scale model will be built primarily with Estes products.  Some items are already available to the team with leftover parts from TARC.  Below is an estimate of costs for the scale model.

	Part Description
	Manufacture or Supplier
	Cost 

	Nose Cone BT-80
	Estes
	$ 7.99

	BT – 80 Body Tubes
	Estes
	$ 13.79

	BT – 80 tube couplers
	Estes
	$ 8.99

	Parachutes
	Top Flite Recovery LLC
	$ 12.99

	Insta-Cure CA Glue
	BSI Adhesives
	$ 3.99 each

	Motor ( Aerotech F – 20 )
	Red Arrow Hobbies
	$ 25.95 each – need 3

	Basswood Fin Material
	Midwest ( Tower Hobbies ) 
	$ 2.85 per sheet – need 3

	
	
	

	Estimated Total Cost of Scale Launch Vehicle and Payload
	$ 108.20


The total estimated cost of the materials for both launch vehicles is projected to be $ 2473.89.  This value would be under ideal circumstances.  Since we are constructing such a large-scale rocket and items may change, this budget is only an estimate. 

Funding Sources

Upon acceptance of the proposal, the Yough Rocketry Team will use the funds provided by NASA through the SLI grant as well as outside resources.  The owner of BSI Adhesives, maker of the Quik – Set and Slow – Cure epoxy has already provided products from the company inventory. Westinghouse has already provided a $2000 gift after the 2006 – 2007 NASA SLI was completed in hopes that the funds would be used to reconstruct Dorothy for the 2007 – 2008 SLI.  This was due to the fact that Mr. Eric Haberman, an employee of Westinghouse, fabricated the fiberglass for the original Dorothy.  Mr. Haberman’s name, as well as Westinghouse, was mentioned in several local newspapers, thus showing the commitment to education from the Westinghouse Corporation.  The YHS rocketry team will be applying for the Toyota Tapestry grant also.  However, this grant will not be selected until January of 2008.  Local businesses have allowed the team to place fundraising materials ( lollipops, candy bars, and trail mix snacks ) in their establishments to increase the funding availability.  These items provide an average of 90% profit on each item sold.  Individuals are also selling the fundraising items during school hours in room 100, the main office, and in the hallways.  Last year, these sales accounted for an income of approximately $1400, which supplemented the teams meals and souvenirs during the Huntsville trip.  Ashley Wiley’s mother, Donna Montecupo, also solicited funds from local businesses in excess of $300.  With the continued success of the Cougar Rocketry Team, more business establishments are becoming more willing to fund the team’s endeavors.  Some of these businesses have been increasing their donations each year as the Cougar Rocketry Team continues to grow.  State Representative Ted Harhai and Senator Bob Regola also plan to ask the Commonwealth of Pennsylvania for a grant designed specifically for rocketry based projects upon acceptance into the 2007 – 2008 SLI program.

Education Standards
The Pennsylvania States Standards have not yet been established.  Anchors have been set in place for review in order to establish standards in the future.  These anchors will be used to for the local and state level standards.

	S11.A.1  Reasoning and Analysis

	ASSESSMENT ANCHOR
	ELIGIBLE CONTENT

	S11.A.1.1  Analyze and explain the nature of science in the search for understanding the natural world and its connection to technological systems.

Reference: 3.1.10.A, 3.2.10.A, 3.1.10.E
	S11.A.1.1.1  Compare and contrast scientific theories, scientific laws, and beliefs (e.g., the law of gravity, how light travels, formation of moons, stages of ecological succession).

S11.A.1.1.2  Analyze and explain how to verify the accuracy of scientific facts, principles, theories, and laws.

S11.A.1.1.3  Evaluate the appropriateness of research questions (e.g., testable vs. not-testable).

S11.A.1.1.4  Explain how specific scientific knowledge or technological design concepts solve practical problems (e.g., momentum, Newton’s laws of universal gravitation, tectonics, conservation of mass and energy, cell theory, theory of evolution, atomic theory, theory of relativity, Pasteur’s germ theory, relativity, heliocentric theory, gas laws, processing and feedback systems).

S11.A.1.1.5  Analyze or compare the use of both direct and indirect observation as means to study the world and the universe (e.g., behavior of atoms, functions of cells, birth of stars).



	S11.A.1.3  Describe and interpret patterns of change in natural and human-made systems.

Reference:  3.1.10.C, 3.1.10.E, 4.8.10.A
	S11.A.1.3.1  Use appropriate quantitative data to describe or interpret change in systems (e.g., biological indices, electrical circuit data, automobile diagnostic systems data).

S11.A.1.3.2  Describe or interpret dynamic changes to stable systems (e.g., chemical reactions, human body, food webs, tectonics, homeostasis).

S11.A.1.3.3  Describe how changes in physical and biological indicators (e.g., soil, plants, or animals) of water systems reflect changes in these systems (e.g. changes in bloodworm populations reflect changes in pollution levels in streams).




	 S11.A.2  Processes, Procedures and Tools of Scientific Investigations

	ASSESSMENT ANCHOR
	ELIGIBLE CONTENT

	S11.A.2.1  Apply knowledge of scientific investigation or technological design to develop or critique aspects of the experimental or design process.

Reference: 3.2.10.B, 3.2.10.B
	S11.A.2.1.1  Critique the elements of an experimental design (e.g., raising questions, formulating hypotheses, developing procedures, identifying variables, manipulating variables, interpreting data, and drawing conclusions) applicable to a specific experimental design.

S11.A.2.1.2  Critique the elements of the design process (e.g. identify the problem, understand criteria, create solutions, select solution, test/evaluate and communicate results) applicable to a specific technological design.

S11.A.2.1.3  Use data to make inferences and predictions, or to draw conclusions, demonstrating understanding of experimental limits.

S11.A.2.1.4  Critique the results and conclusions of scientific inquiry for consistency and logic.

S11.A.2.1.5  Communicate results of investigations using multiple representations.



	S11.A.2.2  Evaluate appropriate technologies for a specific purpose, or describe the information the instrument can provide.

Reference: 3.7.10.B, 3.8.10.B

	S11.A.2.2.1  Evaluate appropriate methods, instruments, and scale for precise quantitative and qualitative observations (e.g., to compare properties of materials, water quality). 

S11.A.2.2.2  Explain how technology is used to extend human abilities and precision (e.g., GPS, spectroscope, scanning electron microscope, pH meters, probes, interfaces, imaging technologies, telescope).




	S11.A.3  Systems, Models and Patterns

	ASSESSMENT ANCHOR
	ELIGIBLE CONTENT

	S11.A.3.1  Analyze the parts of a simple system, their roles, and their relationships to the system as a whole.

Reference:  3.1.10.A, 3.1.10.E, 4.3.10.C
	S11.A.3.1.1  Apply systems analysis, showing relationships (e.g., flowcharts, decision trees, dichotomous keys, mind map), input and output, and measurements to explain a system and its parts.

S11.A.3.1.2  Analyze and predict the effect of making a change in one part of a system on the system as a whole.

S11.A.3.1.3  Use appropriate quantitative data to describe or interpret a system (e.g., biological indices, electrical circuit data, automobile diagnostic systems data).

S11.A.3.1.4  Apply the universal systems model of inputs, processes, outputs, and feedback to a working system (e.g., heating systems, motor, food production) and identify the resources necessary for operation of the system.



	S11.A.3.2  Compare observations of the real world to observations of a constructed model.

Reference:  3.1.10.B, 3.2.10.B, 4.1.10.B, 4.6.10.A
	S11.A.3.2.1  Compare the accuracy of predictions represented in a model to actual observations and behavior.

S11.A.3.2.2  Describe advantages and disadvantages of using models to simulate processes and outcomes.

S11.A.3.2.3  Describe how relationships represented in models are used to explain scientific or technological concepts (e.g., dimensions of the solar system, life spans, size of atomic particles, topographic maps).


	 S4.C.2  Forms, Sources, Conversion, and Transfer of Energy

	ASSESSMENT ANCHOR
	ELIGIBLE CONTENT

	S11.C.2.1  Analyze energy sources and transfer of energy, or conversion of energy.

Reference: 3.4.10.B
	S11.C.2.1.1  Compare or analyze different types of waves in the electromagnetic spectrum (e.g., ultraviolet, infrared, visible light, x-rays, microwaves) as it relates to their properties, energy levels, and motion. 

S11.C.2.1.2  Describe energy changes in chemical reactions. 

S11.C.2.1.3  Apply the knowledge of conservation of energy to explain common systems (e.g., refrigeration system, rocket propulsion, heat pump). 

S11.C.2.1.4  Use Ohm’s Law to explain resistance, current and electro-motive forces.



	S11.C.2.2  Demonstrate that different ways of obtaining, transforming, and distributing energy have different environmental consequences.

Reference: 3.4.10.B, 4.8.10.C, 4.2.10.A
	S11.C.2.2.1  Explain the environmental impacts of energy use by various economic sectors (e.g., mining, logging, and transportation) on environmental systems). 

S11.C.2.2.2  Explain the practical use of alternative sources of energy (i.e., wind, solar, and biomass) to address environmental problems (e.g., air quality, erosion, resource depletion).

S11.C.2.2.3  Give examples of renewable energy resources (e.g., wind, solar, biomass) and nonrenewable resources (e.g., coal, oil, natural gas) and explain the environmental and economic advantages and disadvantages of their use.




	 S11.C.3  Principles of Motion and Force

	ASSESSMENT ANCHOR
	ELIGIBLE CONTENT

	S11.C.3.1  Use the principles of motion and force to solve real-world challenges.

Reference:  3.4.10.C, 3.6.10.C
	S11.C.3.1.1  Explain common phenomena (e.g., motion of bowling ball, a rock in a landslide, an astronaut during a space walk, a car hitting a patch of ice on the road) using an understanding of conservation of momentum. 

S11.C.3.1.2  Design or evaluate simple technological or natural systems that incorporate the principles of force and motion (e.g., simple and compound machines). 

S11.C.3.1.3  Explain that acceleration is the rate at which the velocity of an object is changing.

S11.C.3.1.4  Describe electricity and magnetism as two aspects of a single electromagnetic force. 

S11.C.3.1.5  Calculate the mechanical advantage of moving an object using a simple machine.

S11.C.3.1.6  Identify elements of simple machines in compound machines.




	S11.D.2  Weather, Climate, and Atmospheric Processes

	ASSESSMENT ANCHOR
	ELIGIBLE CONTENT

	S11.D.2.1  Analyze how the transfer of energy and substances between Earth's atmosphere and its surface influences regional or global weather or climate.

Reference: 3.5.10.C
	S11.D.2.1.1  Describe how changes in concentration of minor components (e.g., O2, CO2, ozone, dust, pollution) in Earth's atmosphere are linked to climate change. 

S11.D.2.1.2  Compare the transmission, reflection, absorption, and radiation of solar energy to and by the Earth’s surface under different environmental conditions (e.g., major volcanic eruptions, greenhouse effect, reduction of ozone layer; increased global cloud cover)

S11.D.2.1.3  Explain weather patterns and seasonal changes using the concepts of heat and density.

S11.D.2.1.4  Analyze weather maps and weather data (e.g., air masses, fronts, temperature, air pressure, wind speed, wind direction, precipitation) to predict regional or global weather events.




	 S11.D.3  Composition and Structure of the Universe

	ASSESSMENT ANCHOR
	ELIGIBLE CONTENT

	S11.D.3.1  Explain the composition, structure and origin of the universe. 

Reference: 3.4.10.D
	S11.D.3.1.1  Describe planetary motion and the physical laws that explain planetary motion.
S11.D.3.1.2  Describe the structure, formation, and life cycle of stars.

S11.D.3.1.3  Explain the current scientific theories of the origin of the solar system and universe (big bang theory, solar nebular theory, stellar evolution).




The National Council of Mathematics has established national guidelines for mathematical knowledge for all grades levels and subjects. Visit the NCTM web site at http://www.nctm.org for a complete list of these guidelines.  The known national standards for the SLI project are listed below as obtained from the NCTM web site.

	Instructional programs from prekindergarten through grade 12 should enable all students to—
	In grades 9–12 all students should—

	Understand numbers, ways of representing numbers, relationships among numbers, and number systems
	•develop a deeper understanding of very large and very small numbers and of various representations of them;

•compare and contrast the properties of numbers and number systems, including the rational and real numbers, and understand complex numbers as solutions to quadratic equations that do not have real solutions;

•understand vectors and matrices as systems that have some of the properties of the real-number system;

•use number-theory arguments to justify relationships involving whole numbers.

	Understand meanings of operations and how they relate to one another
	•judge the effects of such operations as multiplication, division, and computing powers and roots on the magnitudes of quantities;

•develop an understanding of properties of, and representations for, the addition and multiplication of vectors and matrices;

•develop an understanding of permutations and combinations as counting techniques.

	Compute fluently and make reasonable estimates
	•develop fluency in operations with real numbers, vectors, and matrices, using mental computation or paper-and-pencil calculations for simple cases and technology for more-complicated cases.

•judge the reasonableness of numerical computations and their results.


Algebra Standard for Grades 9–12
	Instructional programs from prekindergarten through grade 12 should enable all students to—
	In grades 9–12 all students should—

	Understand patterns, relations, and functions
	•generalize patterns using explicitly defined and recursively defined functions;

•understand relations and functions and select, convert flexibly among, and use various representations for them;

•analyze functions of one variable by investigating rates of change, intercepts, zeros, asymptotes, and local and global behavior;

•understand and perform transformations such as arithmetically combining, composing, and inverting commonly used functions, using technology to perform such operations on more-complicated symbolic expressions;

•understand and compare the properties of classes of functions, including exponential, polynomial, rational, logarithmic, and periodic functions;

•interpret representations of functions of two variables

	Represent and analyze mathematical situations and structures using algebraic symbols
	•understand the meaning of equivalent forms of expressions, equations, inequalities, and relations;

•write equivalent forms of equations, inequalities, and systems of equations and solve them with fluency—mentally or with paper and pencil in simple cases and using technology in all cases;

•use symbolic algebra to represent and explain mathematical relationships;

•use a variety of symbolic representations, including recursive and parametric equations, for functions and relations;

•judge the meaning, utility, and reasonableness of the results of symbol manipulations, including those carried out by technology.

	Use mathematical models to represent and understand quantitative relationships
	•identify essential quantitative relationships in a situation and determine the class or classes of functions that might model the relationships;

•use symbolic expressions, including iterative and recursive forms, to represent relationships arising from various contexts;

•draw reasonable conclusions about a situation being modeled.

	Analyze change in various contexts
	•approximate and interpret rates of change from graphical and numerical data.


Geometry Standard for Grades 9–12
	Instructional programs from prekindergarten through grade 12 should enable all students to—
	In grades 9–12 all students should—

	Analyze characteristics and properties of two- and three-dimensional geometric shapes and develop mathematical arguments about geometric relationships
	•analyze properties and determine attributes of two- and three-dimensional objects;

•explore relationships (including congruence and similarity) among classes of two- and three-dimensional geometric objects, make and test conjectures about them, and solve problems involving them;

•establish the validity of geometric conjectures using deduction, prove theorems, and critique arguments made by others;

•use trigonometric relationships to determine lengths and angle measures.

	Specify locations and describe spatial relationships using coordinate geometry and other representational systems
	•use Cartesian coordinates and other coordinate systems, such as navigational, polar, or spherical systems, to analyze geometric situations;

•investigate conjectures and solve problems involving two- and three-dimensional objects represented with Cartesian coordinates.

	Apply transformations and use symmetry to analyze mathematical situations
	•understand and represent translations, reflections, rotations, and dilations of objects in the plane by using sketches, coordinates, vectors, function notation, and matrices;

•use various representations to help understand the effects of simple transformations and their compositions.

	Use visualization, spatial reasoning, and geometric modeling to solve problems
	•draw and construct representations of two- and three-dimensional geometric objects using a variety of tools;

•visualize three-dimensional objects and spaces from different perspectives and analyze their cross sections;

•use vertex-edge graphs to model and solve problems;

•use geometric models to gain insights into, and answer questions in, other areas of mathematics;

•use geometric ideas to solve problems in, and gain insights into, other disciplines and other areas of interest such as art and architecture.


Measurement Standard for Grades 9–12

	Instructional programs from prekindergarten through grade 12 should enable all students to—
	In grades 9–12 all students should—

	Understand measurable attributes of objects and the units, systems, and processes of measurement
	•make decisions about units and scales that are appropriate for problem situations involving measurement.

	Apply appropriate techniques, tools, and formulas to determine measurements
	•analyze precision, accuracy, and approximate error in measurement situations;

•understand and use formulas for the area, surface area, and volume of geometric figures, including cones, spheres, and cylinders;

•apply informal concepts of successive approximation, upper and lower bounds, and limit in measurement situations;

•use unit analysis to check measurement computations.


Data Analysis and Probability Standard for Grades 9–12

	Instructional programs from prekindergarten through grade 12 should enable all students to—
	In grades 9–12 all students should—

	Formulate questions that can be addressed with data and collect, organize, and display relevant data to answer them
	•understand the differences among various kinds of studies and which types of inferences can legitimately be drawn from each;

•know the characteristics of well-designed studies, including the role of randomization in surveys and experiments;

•understand the meaning of measurement data and categorical data, of univariate and bivariate data, and of the term variable;

•understand histograms, parallel box plots, and scatterplots and use them to display data;

•compute basic statistics and understand the distinction between a statistic and a parameter.

	Select and use appropriate statistical methods to analyze data
	•for univariate measurement data, be able to display the distribution, describe its shape, and select and calculate summary statistics;

•for bivariate measurement data, be able to display a scatterplot, describe its shape, and determine regression coefficients, regression equations, and correlation coefficients using technological tools;

•display and discuss bivariate data where at least one variable is categorical;

•recognize how linear transformations of univariate data affect shape, center, and spread;

•identify trends in bivariate data and find functions that model the data or transform the data so that they can be modeled.

	Understand and apply basic concepts of probability
	•understand the concepts of sample space and probability distribution and construct sample spaces and distributions in simple cases;

•use simulations to construct empirical probability distributions;

•compute and interpret the expected value of random variables in simple cases;

•understand the concepts of conditional probability and independent events;

•understand how to compute the probability of a compound event.


Problem Solving Standard for Grades 9–12
	Instructional programs from prekindergarten through grade 12 should enable all students to—
· build new mathematical knowledge through problem solving;

· solve problems that arise in mathematics and in other contexts;

· apply and adapt a variety of appropriate strategies to solve problems;

· monitor and reflect on the process of mathematical problem solving.


Reasoning and Proof Standard for Grades 9–12
	Instructional programs from prekindergarten through grade 12 should enable all students to—

· recognize reasoning and proof as fundamental aspects of mathematics;
· make and investigate mathematical conjectures;
· develop and evaluate mathematical arguments and proofs;
· select and use various types of reasoning and methods of proof.


Communication Standard for Grades 9–12

	Instructional programs from prekindergarten through grade 12 should enable all students to—

· organize and consolidate their mathematical thinking through communication;
· communicate their mathematical thinking coherently and clearly to peers, teachers, and others;
· analyze and evaluate the mathematical thinking and strategies of others;
· use the language of mathematics to express mathematical ideas precisely.


Connections Standard for Grades 9–12

	Instructional programs from prekindergarten through grade 12 should enable all students to—

· recognize and use connections among mathematical ideas;
· understand how mathematical ideas interconnect and build on one another to produce a coherent whole;
· recognize and apply mathematics in contexts outside of mathematics.


Representation Standard for Grades 9–12

	Instructional programs from prekindergarten through grade 12 should enable all students to—

· create and use representations to organize, record, and communicate mathematical ideas;
· select, apply, and translate among mathematical representations to solve problems;
· use representations to model and interpret physical, social, and mathematical phenomena.


MSDS Number: W0600 * * * * * Effective Date: 08/10/04 * * * * * Supercedes: 11/12/01

Water

1. Product Identification

    Synonyms: Hydrogen oxide; Dihydrogen oxide; Distilled water

    CAS No.: 7732-18-5

    Molecular Weight: 18.02

    Chemical Formula: H2O

    Product Codes:

    J.T. Baker: 4022, 4201, 4212, 4216, 4218, 4219, 4221, 6906, 9823, 9831

    Mallinckrodt: 6795, H453, V564 

2. Composition/Information on Ingredients

  Ingredient                                CAS No     Percent   Hazardous                                  

  ---------------------------------------   ------------   ------------      ---------   

  Water                                     7732-18-5          100%          No                                                                  

3. Hazards Identification

    Emergency Overview

    --------------------------

    Not applicable.

    SAF-T-DATA(tm) Ratings (Provided here for your convenience)

    -----------------------------------------------------------------------------------------------------------

    Health Rating: 0 - None

    Flammability Rating: 0 - None

    Reactivity Rating: 1 - Slight

    Contact Rating: 0 - None

    Lab Protective Equip: GOGGLES; LAB COAT

    Storage Color Code: Green (General Storage)

    -----------------------------------------------------------------------------------------------------------

    Potential Health Effects

    ----------------------------------

    Water is non-hazardous.

    Inhalation:

    Not applicable.

    Ingestion:

    Not applicable.

    Skin Contact:

    Not applicable.

    Eye Contact:

    Not applicable.

    Chronic Exposure:

    Not applicable.

    Aggravation of Pre-existing Conditions:

    Not applicable. 

4. First Aid Measures

    Inhalation:

    Not applicable.

    Ingestion:

    Not applicable.

    Skin Contact:

    Not applicable.

    Eye Contact:

    Not applicable.

5. Fire Fighting Measures

    Fire:

    Not applicable.

    Explosion:

    Not applicable.

    Fire Extinguishing Media:

    Use extinguishing media appropriate for surrounding fire.

    Special Information:

    In the event of a fire, wear full protective clothing and NIOSH-approved self-contained        breathing apparatus with full facepiece operated in the pressure demand or other positive pressure mode. 

6. Accidental Release Measures

    Non-hazardous material. Clean up of spills requires no special equipment or procedures.

7. Handling and Storage

    Keep container tightly closed. Suitable for any general chemical storage area. Protect from freezing. Water is considered a non-regulated product, but may react vigorously with some specific materials. Avoid contact with all materials until investigation shows substance is compatible. 

8. Exposure Controls/Personal Protection

    Airborne Exposure Limits:

    Not applicable.

    Ventilation System:

    Not applicable.

    Personal Respirators (NIOSH Approved):

    Not applicable.

    Skin Protection:

    None required.

    Eye Protection:

    None required.

9. Physical and Chemical Properties

    Appearance:

    Clear, colorless liquid.

    Odor:

    Odorless.

    Solubility:

    Complete (100%)

    Specific Gravity:

    1.00

    pH:

    7.0

    % Volatiles by volume @ 21C (70F):

    100

    Boiling Point:

    100C (212F)

    Melting Point:

    0C (32F)

    Vapor Density (Air=1):

    Not applicable.

    Vapor Pressure (mm Hg):

    17.5 @ 20C (68F)

    Evaporation Rate (BuAc=1):

    No information found.

10. Stability and Reactivity

    Stability:

    Stable under ordinary conditions of use and storage.

    Hazardous Decomposition Products:

    Not applicable.

    Hazardous Polymerization:

    Will not occur.

    Incompatibilities:

    Strong reducing agents, acid chlorides, phosphorus trichloride, phosphorus pentachloride, phosphorus oxychloride.

    Conditions to Avoid:

    No information found. 

11. Toxicological Information

    For Water: LD50 Oral Rat: >90 ml/Kg. Investigated as a mutagen.

  --------\Cancer Lists\------------------------------------------------------

                                         ---NTP Carcinogen---

  Ingredient                             Known    Anticipated    IARC Category

  ------------------------------------   -----    -----------    -------------

  Water (7732-18-5)                       No          No            None

12. Ecological Information

    Environmental Fate:

    Not applicable.

    Environmental Toxicity:

    Not applicable. 

13. Disposal Considerations

    Whatever cannot be saved for recovery or recycling should be flushed to sewer. If material becomes contaminated during use, dispose of accordingly. Dispose of container and unused contents in accordance with federal, state and local requirements. 

14. Transport Information

    Not regulated.

15. Regulatory Information

  --------\Chemical Inventory Status - Part 1\---------------------------------

  Ingredient                                       TSCA  EC   Japan  Australia

  -----------------------------------------------  ----  ---  -----  ---------

  Water (7732-18-5)                                 Yes  Yes   Yes      Yes                                      

  --------\Chemical Inventory Status - Part 2\---------------------------------

                                                          --Canada--

  Ingredient                                       Korea  DSL   NDSL  Phil.

  -----------------------------------------------  -----  ---   ----  -----

  Water (7732-18-5)                                 Yes   Yes   No     Yes

  --------\Federal, State & International Regulations - Part 1\----------------

                                             -SARA 302-    ------SARA 313------

  Ingredient                                 RQ    TPQ     List  Chemical Catg.

  -----------------------------------------  ---   -----   ----  --------------

  Water (7732-18-5)                          No    No      No         No

  --------\Federal, State & International Regulations - Part 2\----------------

                                                        -RCRA-    -TSCA-

  Ingredient                                 CERCLA     261.33     8(d) 

  -----------------------------------------  ------     ------    ------

  Water (7732-18-5)                          No         No         No                                                                

Chemical Weapons Convention:  No     TSCA 12(b):  No     CDTA:  No

SARA 311/312:  Acute: No       Chronic: No   Fire: No  Pressure: No

Reactivity: No          (Pure / Liquid)

    Australian Hazchem Code: None allocated.

    Poison Schedule: None allocated.

    WHMIS:

    This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR) and the MSDS contains all of the information required by the CPR.

16. Other Information

    NFPA Ratings: Health: 0 Flammability: 0 Reactivity: 0

    Label Hazard Warning:

    Not applicable.

    Label Precautions:

    Keep in tightly closed container.

    Label First Aid:

    Not applicable.

    Product Use:

    Laboratory Reagent.

    Revision Information:

    No Changes.

    Disclaimer:

    ************************************************************************************************

    Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no representation as to its comprehensiveness or accuracy. This document is intended only as a guide to the appropriate precautionary handling of the material by a properly trained person using this product. Individuals receiving the information must exercise their independent judgment in determining its appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS INFORMATION.

    ************************************************************************************************

    Prepared by: Environmental Health & Safety

    Phone Number: (314) 654-1600 (U.S.A.) 

	Material Safety Data Sheet
	U.S. Department of Labor

	May be used to comply with OSHA’s Hazard Communication Standard, 29 CFR 1910 1200. Standard must be consulted for specific requirements.
	Occupational Safety and Health Administration

(Non-Mandatory Form)

Form Approved

OMB No. 1218-0072

	IDENTITY (as Used on Label and List)

INSTA-CURE™
	Note: Blank spaces are not permitted. If any item is not 
         applicable or no information is available, the space 
         must be marked to indicate that.

	Section I

	Manufacturer’s name Bob Smith Industries, Inc.
	Emergency Telephone Number (800) 223-7699

	Address (Number, Street, City, State and ZIP Code)
	Telephone Number for Information (805) 466-1717

	8060 Morro Road
	Date Prepared September 23, 2005

	Atascadero, CA 93422
	Signature of Preparer (optional)

	Section II—Hazardous Ingredients/Identity Information

	Hazardous Components (Specific Chemical Identity, Common Name(s)) 
	
OSHA PEL
	
ACGIH TLV
	Other Limits Recommended
	
% (optional)

	Ethyl 2-cyanoacrylate                                               Not Listed                                               >97%

	(CAS NO. 7085-85-0)

	Others                                                                                                                                      <3%

	

	                                                                                H-2, F-2, R-1

	                                                                                 VOCs – 0%

	

	                                                                               All ingredients in this product comply

	                                                                               with the TSCA Inventory requirements.

	

	

	

	Section III—Physical/Chemical Characteristics

	Boiling Point (@6mmHg)
	    149ºF
	Specific Gravity (H20 = 1)
	      1.05

	Vapor Pressure (mm Hg) (@68ºF)
	0.17mmHg
	Melting Point
	      -22ºF

	Vapor Density (AIR = 1)
	     4.34
	Evaporation Rate (Butyl Acetate = 1)
	      0.15

	Solubility in Water Insoluble.  Water causes rapid polymerization.

	Appearance and Odor Colorless liquid with odor.

	Section IV—Fire and Explosion Hazard Data

	Flash Point (Method Used) 181ºF (Closed Cup)
	Flammable Limits N/A
	LEL   1.7
	UEL No Data

	Extinguishing Media Dry Chemical, carbon dioxide

	Special Fire Fighting Procedures Self contained breathing apparatus with face piece and protective clothing if involved in a fire of other materials.

	

	Unusual Fire and Explosion Hazards None known.

	

	(Reproduce locally)









        OSHA 174 Sept. 1985


	Section V—Reactivity Data

	Stability
	Unstable
	 X
	Conditions to Avoid High Humidity, high temperature or ultraviolet ray.

	
	Stable
	
	

	Incompatibility (Materials to Avoid) Basic compounds such as amines.

	Hazardous Decomposition or Byproducts   Will not occur.

	Hazardous 
Polymerization
	May Occur
	  X
	Conditions to Avoid Contact with basic compounds such as amines.

	
	Will Not Occur
	
	

	Section VI—Health Hazard Data

	Route(s) of Entry
	Inhalation? Yes
	Skin? No
	Ingestion? No

	Health Hazards (Acute and Chronic) Skin: Rapid polymerization will occur on skin with heat.  If a quantity is large, skin

	burning may happen.  Inhalation: High vapor concentration can induce nasal mucous, headache and 

	giddiness.  Eye: Eye irritation and lachrymation will occur slightly.

	Carcinogenicity
	NTP? No
	IARC Monographs? No
	OSHA Regulated? No

	

	Signs and Symptoms of Exposure Mild irritation of eyes, nose and throat.

	

	Medical Conditions Generally Aggravated by Exposure  Inhalation: Nasal mucous, headache, respiratory irritation and

	giddiness in some individuals.  Eye: Lachrymation, irritation.

	Emergency and First Aid Procedures Skin: Wash material off the skin with plenty of water.  Eye: If eye contact occurs,

	immediately flush with plenty of water for at least 15 minutes and get medical attention.  Inhalation: Remove person to fresh air.  If cough or respiratory symptoms develop, get medical attention.

	Section VII—Precautions for Safe Handling and Use

	Steps to Be Taken in Case Material Is Released or Spilled Wear eye protection, protective clothing.  Wipe and soak up liquid

	with absorbent-like rag (not paper towels) if a large quantity is spilled.  Ventilate spill area.

	

	Waste Disposal Method Immerse absorbent in a pail of water and dispose as oily rags.  Water will cause instant polymerization to an inert solid.

	Precautions to Be Taken in Handling and Storing Avoid contact with skin and eyes.

	

	Other Precautions Avoid storage with primers and accelerators.  Store in dark, cool place.

	

	Section VII—Control Measures

	Respiratory Protection (Specify Type) Not normally needed if controls are adequate. Otherwise, use organic vapor filters.

	Ventilation
	Local Exhaust Normal air exchange
	Special Not required

	
	Mechanical (General) Normal air exchange
	Other Not required

	Protective Gloves Rubber or polyethylene gloves
	Eye Protection Eye glasses

	Other Protective Clothing or Equipment Not required

	Work/Hygienic Practices Not required
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MATERIAL SAFETY DATA SHEET & 

EMERGENCY RESPONSE INFORMATION 

Revised: 4/27/04 

Manufacturer: AeroTech Division RCS Rocket Motor Components, Inc. 

Address: 2113 W. 850 N. St. 

Cedar City, UT  84720 

Emergency Response 

Telephone Number: (800) 535-5053 (Domestic), (352) 323-3500 (Int’l) 

SECTION I - PRODUCT IDENTIFICATION 

------------------------------------------------------------------------------------------------------------ 

Product Name: High-Power Rocket Motor Reload Kits 

Synonyms: RMS-HP Reload Kits, Restricted AccessTM Reload 

Kits, “KBA” Reload Kits 

Basic Description: Articles, explosive, n.o.s., 1.4C, UN0351, PG II 

(per DOT-E 10996) 

Technical Name: None 

SECTION II - HAZARDOUS INGREDIENTS 

------------------------------------------------------------------------------------------------------------ 

Reload kits contain propellant and delay charge modules which consist primarily 

of ammonium perchlorate (NH4ClO4) dispersed in synthetic rubber. 

SECTION III - PHYSICAL DATA 

------------------------------------------------------------------------------------------------------------ 

Boiling Point Range: Decomposes 

Specific Gravity: Propellant ranges from .058 to .076 lb/cubic inch 

Appearance: Plastic bags containing various colored parts 

Odor: None 

Physical State: Solid

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

------------------------------------------------------------------------------------------------------------ 

Autoignition Temp.: 550 Deg. F 

Flammability Class: Flammable 

Extinguishing Media: Water only 

Special Fire Proc.: Fire action: Water. Protect against toxic fumes. 

Unusual Fire Hazard: Burning propellant gives off hydrogen chloride gas. 

Unusual Explosion 

Hazard: None Anticipated 

SECTION V - HEALTH HAZARD DATA 

------------------------------------------------------------------------------------------------------------ 

Effects of Overexposure 

Acute: None Known. 

Chronic: None Known. 

Overexposure - 

Eyes: Ammonium perchlorate is a mild irritant to the skin, 

eyes, mucous membranes and the digestive tract. 

Skin: Ammonium perchlorate is a mild irritant to the skin, 

eyes, mucous membranes and the digestive tract. 

Inhalation: No information available. 

Ingestion: Ammonium perchlorate is a mild irritant to the skin, 

eyes, mucous membranes and the digestive tract. 

SECTION VI - EMERGENCY FIRST AID PROCEDURES 

------------------------------------------------------------------------------------------------------------ 

Ingestion: If swallowed, induce vomiting. Call a physician. 

Inhalation: Avoid breathing exhaust fumes. 

Skin Contact: For mild exhaust burns use a first aid burn ointment. 

For severe burns see a physician immediately. 

If loose ammonium perchlorate contacts skin, flush 

with plenty of water.

SECTION VI - EMERGENCY FIRST AID PROCEDURES (Cont'd) 

------------------------------------------------------------------------------------------------------------ 

Eye Contact: Immediately flush eyes with plenty of water for at least 

15 minutes. Call a physician. 

Note to Physician: Chemical of exposure is ammonium perchlorate, a 

mild gastric irritant. 

SECTION VII - REACTIVITY DATA 

------------------------------------------------------------------------------------------------------------ 

Conditions to Avoid: Heat (propellant autoignites at 550 Deg. F). 

Incompatibility: Acids 

Haz. Decomp. Products: Oxides of carbon, hydrogen chloride gas 

SECTION VIII - SPILL OR LEAK PROCEDURES 

------------------------------------------------------------------------------------------------------------ 

Spills: Replace reload kits in boxes and seal securely. 

Waste Disposal Method: Load reload kit into motor hardware. Pack motor 

firmly in hole in ground with nozzle pointing up. Ignite 

motor electrically and wait 5 minutes before 

approaching. Dispose of spent reload components in 

inert trash. 

SECTION IX - SPECIAL PROTECTION INFORMATION 

------------------------------------------------------------------------------------------------------------ 

Ventilation 

Requirements: None. Do not use reload kits indoors. 

Specific Personal Protective Equipment 

Respiratory: None. Avoid breathing exhaust fumes. 

Other Handling and Storage Requirements: 

Store reload kits away from sources of heat and 

highly flammable materials.
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MATERIAL SAFETY DATA SHEET & 

EMERGENCY RESPONSE INFORMATION 

Revised: 4/27/04 

Manufacturer: AeroTech Division of RCS Rocket Motor Components, Inc. 

Address: 2113 W. 850 N. St. 

Cedar City, UT  84720 

Emergency Response 

Telephone Number: (800) 535-5053 (Domestic), (352) 323-3500 (Int’l) 

SECTION I - PRODUCT IDENTIFICATION 

------------------------------------------------------------------------------------------------------------ 

Product Name: High-Power Rocket Motor 

Synonyms: HP Rocket Motor, Restricted AccessTM Single-Use 

Rocket Motor 

Basic Description: Articles, explosive, n.o.s., 1.4C, UN0351, PG II 

(per DOT-E 10996) 

SECTION II - HAZARDOUS INGREDIENTS 

------------------------------------------------------------------------------------------------------------ 

High-power rocket motors contain propellant and delay charge modules which 

consist primarily of ammonium perchlorate (NH4ClO4) dispersed in synthetic 

rubber. High-power rocket motor ejection charges (if included) contain small 

quantities of black powder. 

SECTION III - PHYSICAL DATA 

------------------------------------------------------------------------------------------------------------ 

Boiling Point Range: Decomposes 

Specific Gravity: Propellant ranges from .058 to .076 lb/cubic inch 

Appearance: Black plastic cylinders 

Odor: None 

Physical State: Solid

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

------------------------------------------------------------------------------------------------------------ 

Autoignition Temp.: 550 Deg. F 

Flammability Class: Flammable 

Extinguishing Media: Water only 

Special Fire Proc.: High-power rocket motors present a propulsive 

hazard. Protect against toxic fumes. 

Unusual Fire Hazard: High-power rocket motors will likely become 

propulsive in a fire. Burning propellant gives off 

hydrogen chloride gas. 

Unusual Explosion 

Hazard: None Anticipated 

SECTION V - HEALTH HAZARD DATA 

------------------------------------------------------------------------------------------------------------ 

Effects of Overexposure 

Acute: None Known. 

Chronic: None Known. 

Overexposure - 

Eyes: Ammonium perchlorate is a mild irritant to the skin, 

eyes, mucous membranes and the digestive tract. 

Skin: Ammonium perchlorate is a mild irritant to the skin, 

eyes, mucous membranes and the digestive tract. 

Inhalation: No information available. 

Ingestion: Ammonium perchlorate is a mild irritant to the skin, 

eyes, mucous membranes and the digestive tract. 

SECTION VI - EMERGENCY FIRST AID PROCEDURES 

------------------------------------------------------------------------------------------------------------ 

Ingestion: If swallowed, induce vomiting. Call a physician. 

Inhalation: Avoid breathing exhaust fumes. 

Skin Contact: For mild exhaust burns use a first aid burn ointment. 

For severe burns see a physician immediately.

SECTION VI - EMERGENCY FIRST AID PROCEDURES (Cont'd) 

------------------------------------------------------------------------------------------------------------ 

Eye Contact: Immediately flush eyes with plenty of water for 

at least 15 minutes. Call a physician. 

Note to Physician: Chemical of exposure is ammonium perchlorate, a 

mild gastric irritant. 

SECTION VII - REACTIVITY DATA 

------------------------------------------------------------------------------------------------------------ 

Conditions to Avoid: Heat (propellant autoignites at 550 Deg. F). 

Incompatibility: Acids 

Haz. Decomp. Products: Oxides of carbon, hydrogen chloride gas 

SECTION VIII - SPILL OR LEAK PROCEDURES 

------------------------------------------------------------------------------------------------------------ 

Spills: Replace high-power rocket motors in boxes and seal 

securely. 

Waste Disposal Method: Pack motor firmly in hole in ground with nozzle 

pointing up. Ignite motor electrically and wait 5 

minutes before approaching. Dispose of spent motor 

in inert trash. 

SECTION IX - SPECIAL PROTECTION INFORMATION 

------------------------------------------------------------------------------------------------------------ 

Ventilation 

Requirements: None. Do not use high-power rocket motors indoors. 

Specific Personal Protective Equipment 

Respiratory: None. Avoid breathing exhaust fumes. 

Other Handling and Storage Requirements: 

Store high-power rocket motors away from sources of 

heat and highly flammable materials.
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MATERIAL SAFETY DATA SHEET & 

EMERGENCY RESPONSE INFORMATION 

Revised: 4/27/04 

Manufacturer: AeroTech Division of RCS Rocket Motor Components, Inc. 

Address: 2113 W. 850 N. St. 

Cedar City, UT  84720 

Emergency Response 

Telephone Number: (800) 535-5053 (Domestic), (352) 323-3500 (Int’l) 

SECTION I - PRODUCT IDENTIFICATION 

------------------------------------------------------------------------------------------------------------ 

Product Name: Copperhead or FirstFire Igniter 

Synonyms: Model Rocket Igniter, Tiger Tail Igniter 

(Quest tradename), Toy Propellant Device (USPS) 

Basic Description(s): Igniters, division 1.4S, UN0454, PG II 

Flammable Solid, organic, n.o.s., division 4.1, 

UN1325, PG II (per DOT-E 7887) 

Technical Name: Model Rocket Igniter 

SECTION II - HAZARDOUS INGREDIENTS 

------------------------------------------------------------------------------------------------------------ 

Copperhead and FirstFire igniters consist of a copper/Mylar/copper-based flex circuit 

material of various shapes and sizes or a two-conductor lead wire coated with up to 50 

milligrams of flammable material which consists primarily of carbon black, carbon fibers, 

ammonium or potassium perchlorate (NH4ClO4 or KCLO4) and aluminum dispersed in a 

nitrocellulose-based binder. 

SECTION III - PHYSICAL DATA 

------------------------------------------------------------------------------------------------------------ 

Boiling Point Range: Decomposes 

Specific Gravity: Coating averages .06 lb./cubic inch 

Appearance: Copper-like strips or wires with black coating on one end 

Odor: Slight to none 

Physical State: Solid
SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

------------------------------------------------------------------------------------------------------------ 

Autoignition Temp.: Approx. 550 Deg. F 

Flammability Class: Flammable 

Extinguishing Media: Water only 

Special Fire Proc.: Fire action: Water. Protect against toxic fumes. 

Unusual Fire Hazard: Burning igniters may give off hydrogen chloride gas. 

Unusual Explosion 

Hazard: None Anticipated 

SECTION V - HEALTH HAZARD DATA 

------------------------------------------------------------------------------------------------------------ 

Effects of Overexposure 

Acute: None Known. 

Chronic: None Known. 

Overexposure - 

Eyes: Ammonium and potassium perchlorate is a mild 

irritant to the skin, eyes, mucous membranes and the 

digestive tract. 

Skin: Ammonium and potassium perchlorate is a mild 

irritant to the skin, eyes, mucous membranes and the 

digestive tract. 

Inhalation: No information available. 

Ingestion: Ammonium and potassium perchlorate is a mild 

irritant to the skin, eyes, mucous membranes and the 

digestive tract. 

SECTION VI - EMERGENCY FIRST AID PROCEDURES 

------------------------------------------------------------------------------------------------------------ 

Ingestion: If swallowed, induce vomiting. Call a physician. 

Inhalation: Avoid breathing fumes. 

Skin Contact: For mild exhaust burns use a first aid burn ointment. 

For severe burns see a physician immediately. 

Eye Contact: Immediately flush eyes with plenty of water for at least 

15 minutes. Call a physician. 

Note to Physician: Chemical of exposure is ammonium or potassium 

perchlorate, a mild gastric irritant.
SECTION VII - REACTIVITY DATA 

------------------------------------------------------------------------------------------------------------ 

Conditions to Avoid: Heat (coating autoignites at approx. 550 Deg. F). 

Incompatibility: Acids 

Haz. Decomp. Products: Oxides of carbon, hydrogen chloride gas 

SECTION VIII - SPILL OR LEAK PROCEDURES 

------------------------------------------------------------------------------------------------------------ 

Spills: Replace igniters in boxes and seal securely. 

Waste Disposal Method: Return live igniters to manufacturer. Dispose of spent 

igniters in inert trash. 

SECTION IX - SPECIAL PROTECTION INFORMATION 

------------------------------------------------------------------------------------------------------------ 

Ventilation 

Requirements: None. Do not use igniters indoors. 

Specific Personal Protective Equipment 

Respiratory: None. Avoid breathing exhaust fumes. 

Other Handling and Storage Requirements: 

Store igniters away from sources of heat and 

highly flammable materials.

EPOXY STEEL HARDENER 
J-B Weld Company    
P.O. Box 483     

1130 Como Street        

Sulphur Springs, TX  75482     

Tel:  (903) 885-7696 

Fax: (903) 885-5911 

================================================================================= 
SECTION I - IDENTIFICATION OF PRODUCT 

===================================================================== 
PRODUCT NAME: J B WELD EPOXY STEEL HARDENER 
PRODUCT CODE: (48008), 48105, 48155, 48171 
SYNONYM/CROSS REFERENCE: Epoxy Hardener 
SCHEDULE B NUMBER:  3506.91.0000-3 

================================================================================= 
SECTION II - HAZARDOUS INGREDIENTS 

===================================================================== 
INGREDIENTS WGT% CAS # TLV/PEL 

Calcium Carbonate 30-40%  1317-65-3 ACGIH TWA 10 mg/m3 

    OSHA PEL 15 mppcf 

Barium Sulfate 20-30%  7727-43-7 ACGIH TWA 10 mg/m3 

    OSHA PEL 2 mppcf 

Magnesium Silicate  5-10% 14807-96-6 ACGIH TWA 2 mg/m3 

    OSHA PEL 20 mppcf 

Titanium Dioxide  1-5% 13463-67-7 ACGIH TWA 10 mg/m3 

    OSHA PEL 20 mg/m3 

Zinc Sulfide  0-5% 1314-98-3 ACGIH TLV 10 mg/m3 

Furfuryl Alcohol  1-5%    98-00-0 ACGIH TWA 10 ppm 

Polyamide Resin 15-25% 68410-23-1 N/E 

Aminophenols  1-5 % Mixture N/E 

================================================================================= 
SECTION III - PHYSICAL DATA 
===================================================================== 
APPEARANCE:  White Paste 
SPECIFIC GRAVITY:  1.78 
VAPOR PRESSURE (mmHG):  N/Av 
BOILING POINT:  N/Av 
VAPOR DENSITY:  Heavier than air   
EVAPORATION RATE (Ethyl Ether = 1):  Slower than Ethyl Ether 
VOLATILES BY WEIGHT:  Nil 
SOLUBILITY IN WATER:  Not Soluble 
VOC:  Grams/Liter =  72 

            Lbs/Gallon =  0.6 
============================================================================== 

SECTION IV - FIRE AND EXPLOSION DATA 

================================================================================= 

FLASH POINT:  .>200°F/93°C  Seta Flash Closed cup 
LOWER FLAMMABLE LIMIT %:  N/E 
UPPER FLAMMABLE LIMIT %:  N/E 
FIRE EXTINGUISHING MEDIA:  Carbon Dioxide, Dry Chemical, Foam 
SPECIAL FIRE FIGHTING PROCEDURES:  Fight like a fuel oil fire.  Cool fire exposed containers with water 

spray.  Firefighter should wear OSHA/NIOSH approved self-contained breathing apparatus. 
UNUSUAL FIRE AND EXPLOSION HAZARD:  Closed containers exposed to high temperatures, such as fire 

conditions may rupture. 

================================================================================= 
SECTION V - HEALTH HAZARD/TOXICOLOGICAL PROPERTIES 

================================================================================= 
OVEREXPOSURE EFFECTS: 

 ACUTE EFFECTS: 

 EYES:   Contact with eyes can cause severe irritation, redness, tearing, blurred vision, and/or swelling. 

 May cause eye damage. 

 SKIN:  Contact with skin can cause irritation, (minor itching, burning and/or redness), Dermatitis, 

 defatting may be readily absorbed through the skin. 

 INHALATION:  Inhalation of vapors can cause nasal and respiratory irritation, dizziness, weakness, 

 fatigue, nausea, headache, possible unconsciousness and/or asphyxiation.  Aspiration of material into 

 lungs may result in chemical pneumonitis which can be fatal. 

 INGESTION:  Ingestion can cause gastrointestinal irritation, nausea, vomiting, diarrhea. 

 CHRONIC EFFECTS: 

 Overexposure to this material has apparently been known to cause the following effects in lab animals: 

 Eye damage, skin damage.  

CARCINOGEN:  YES _____   NO __X__      
TERATOGEN:    YES _____  NO __X__      
MUTAGEN:         YES _____  NO __X__ 

PRIMARY ROUTES OF EXPOSURE:  Skin, inhalation 

FIRST AID: 

 INHALATION:  If inhaled, remove victim from exposure to a well-ventilated area.  Make them 

 comfortably warm, but not hot.  Use oxygen or artificial respiration as required.  Consult a physician. 

 SKIN:  For skin contact, wash promptly with soap and excess water. 

 EYES:  For eye contact, flush promptly with excess water for at least fifteen minutes. Consult a physician. 

 INGESTION:  If ingested, do not induce vomiting.  Give victim a glass of water.  Call a physician 

 immediately. 

EPOXY STEEL HARDENER 

================================================================================= 
SECTION V I - REACTIVITY DATA 

================================================================================= 
STABILITY:  Stable 
CONDITIONS TO AVOID:  Open flames, sparks, heat, electrical and static discharge. 
INCOMPATIBILITY MATERIALS TO AVOID:  Strong acids, alkalis, oxidizers. 
HAZARDOUS DECOMPOSITION PRODUCTS:  Carbon Dioxide, Carbon Monoxide and Carbon. 
HAZARDOUS POLYMERIZATION:  Will not occur. 

================================================================================ 
SECTION VII - SPILL AND DISPOSAL PROCEDURE 

================================================================================= 
SPILLS, LEAK OR RELEASE:  Ventilate area.  Remove all possible sources of ignition.  Avoid prolonged 

breathing of vapor.  Contain spill with inert absorbent. 
WASTE DISPOSAL:  Dispose of in accordance with local, state, and federal regulations. 

================================================================================ 
SECTION VIII - PROTECTION INFORMATION 

================================================================================= 
RESPIRATORY PROTECTION:  If component TLV limits are exceeded, use NIOSH/MSHA approved 

respirator to remove vapors.  Use an air-supplied respirator if necessary. 
VENTILATION:  Use adequate ventilation in volume and pattern to keep TLV/PEL below recommended levels.  

Explosion-proof ventilation may be necessary. 
PROTECTIVE GLOVES:  To prevent prolonged exposure use rubber gloves; solvents may be absorbed through 

the skin 
EYE PROTECTION:  Safety Glasses or goggles with splash guards or side shields. 
OTHER PROTECTIVE EQUIPMENT:  Wear protective clothing as required to prevent skin contact. 

================================================================================= 
SECTION IX - HANDLING AND STORAGE PRECAUTIONS 

================================================================================= 
STORAGE AND HANDLING:  Use with adequate ventilation.  Avoid contact with eyes and skin.  Avoid 

breathing vapors.  Do not store the product above 100°F/38°C.  Do not flame, cut, braze weld or melt empty 

containers.  Keep the product away from heat, open flame, and other sources of ignition.  Avoid contact with strong 

acids, alkalis and oxidizers. 

================================================================================= 
SECTION X - ADDITIONAL INFORMATION 

================================================================================= 

SHIPPING INFORMATION:  Please comply with DOT regulations in USA 

HMIS RATING: Health 2 4 = Extreme 

 Fire 1 3 = High 

 Reactivity 1 2 = Moderate 

    1 = Slight 

    0 = Insignificant 

 Personal Protection - See Section VIII 

================================================================================= 
EPOXY STEEL HARDENER
CALIFORNIA PROPOSITION 65: 
Trace amounts of some chemicals known to the State of California to cause cancer, birth defects 

or other reproductive harm may be present in this product. 

SECTION 313 SUPPLIER NOTIFICATION: 

This product contains the following toxic chemicals subject to the reporting requirements of the Emergency 

Planning and Community Right-To-Know Act of 1986 and 40 CFR 372: 

CHEMICAL NAME CAS    % BY WGT 

NOT APPLICABLE 

THIS INFORMATION MUST BE INCLUDED IN ALL MSDS THAT ARE COPIED AND DISTRIBUTED FOR THIS CHEMICAL 

======================================================================================== 

ABBREVIATIONS 

================================================================== 

IARC    =  International Agency for Research on Cancer 

ACGIH = American Conference of Governmental Industrial Hygienists 

NIOSH =  National Institute of Occupational Safety and Health 

TLV     =  Threshold Limit Value 

PEL      =  Permissible Emission Level 

DOT     =  Department of Transportation 

NTP      =  National Toxicology  Program 

N/AV    =  Not Available 

N/AP     =  Not  Applicable 

N/E       =  Not  Established 

N/D       =  Not Determined 

PREPARED FOR:  
 J-B Weld Company     
  P.O. Box 483     

1130 Como Street       

               Sulphur Springs, TX  75482     

 Tel:  (903) 885-7696 

 Fax: (903) 885-5911 

REVIEWED ON May 17, 2004 

SUPERSEDES June 23, 2003 

REVISION Format 

The information in the Material Safety Data Sheet has been compiled from our experience and from data 

presented  in various technical publications.  It is the user’s responsibility to determine the suitability of this 

information for the adoption of the safety precautions as may be necessary.  We reserve the right to revise 

Material Safety Data Sheets from time to time as new technical information becomes available.   The user has 

the responsibility to contact the Company to make sure that the MSDS is the latest one issued.

Epoxy Steel Resin 

J-B Weld Company    
P.O. Box 483     

1130 Como Street        

Sulphur Springs, TX  75482     

Tel:  (903) 885-7696 

Fax: (903) 885-5911 

================================================================================= 
SECTION I - IDENTIFICATION OF PRODUCT 

===================================================================== 
PRODUCT NAME: JB WELD - EPOXY STEEL RESIN  
PRODUCT CODE:  (48009), 48102, 48153, 48170 
SYNONYM/CROSS REFERENCE: Resin Solution 
SCHEDULE B NUMBER:  3506.91.0000 

================================================================================= 
SECTION II - HAZARDOUS INGREDIENTS 

===================================================================== 
INGREDIENTS WGT% CAS # TLV/PEL 

Calcium Carbonate 40-50%   1317-65-3 ACGIH:  TWA 10 mg/m3 

    OSHA: PEL 15 mppcf 

Iron Powder 10-20%  65997-19-5 ACGIH TLV 15 mg/m3 

    OSHA: PEL 15 mppcf 

Epoxy Resin 30-40%   25068-38-6 N/E 

Aromatic Hydrocarbons  1-5 % 64742-94-5 N/E 

================================================================================= 
SECTION III - PHYSICAL DATA 
===================================================================== 
APPEARANCE:  Dark gray or black smooth paste 
SPECIFIC GRAVITY:  1.80 
VAPOR PRESSURE (mmHG):  N/Av 
BOILING POINT:  N/E 
VAPOR DENSITY:  Heavier than air   
EVAPORATION RATE (Ethyl Ether = 1):  Slower than Ethyl Ether 
VOLATILES BY WEIGHT:  N/D 
SOLUBILITY IN WATER:  Not Soluble 
VOC:  Grams/Liter =  Nil 

            Lbs/Gallon =  Nil 
Epoxy Steel Resin 

============================================================================== 

SECTION IV - FIRE AND EXPLOSION DATA 

================================================================================= 

FLASH POINT:  >200°F/ 93°C     Seta Flash Closed cup 
LOWER FLAMMABLE LIMIT %:  N/E 
UPPER FLAMMABLE LIMIT %:  N/E 
FIRE EXTINGUISHING MEDIA:  Carbon Dioxide, Dry Chemical, Foam 
SPECIAL FIRE FIGHTING PROCEDURES:  Fight like a fuel oil fire.  Cool fire exposed containers with water 

spray.  Firefighter should wear OSHA/NIOSH approved self-contained breathing apparatus. 
UNUSUAL FIRE AND EXPLOSION HAZARD:  Closed containers exposed to high temperatures, such as fire 

conditions may rupture. 

================================================================================= 
SECTION V - HEALTH HAZARD/TOXICOLOGICAL PROPERTIES 

================================================================================= 
OVEREXPOSURE EFFECTS: 

 ACUTE EFFECTS: 

 EYES:   Contact with eyes can cause irritation, redness, tearing, blurred vision, and/or swelling. 

 SKIN:  Contact with skin can cause irritation, (minor itching, burning and/or redness), Dermatitis, 

 defatting may be readily absorbed through the skin. 

 INHALATION:  Inhalation of vapors can cause nasal and respiratory irritation, dizziness, weakness, 

 fatigue, nausea, headache, possible unconsciousness and/or asphyxiation.  Aspiration of material into 

 lungs may result in chemical pneumonitis which can be fatal. 

 INGESTION:  Ingestion can cause gastrointestinal irritation, nausea, vomiting, diarrhea. 

 CHRONIC EFFECTS: 

 Overexposure to this material has apparently been known to cause the following effects in lab animals: 

 skin sensitization, respiratory system irritation. 

CARCINOGEN:  YES _____   NO __X__      
TERATOGEN:    YES _____   NO __X__      
MUTAGEN:         YES _____   NO __X__ 

PRIMARY ROUTES OF EXPOSURE:  skin, inhalation, eyes 

FIRST AID: 

 INHALATION:  If inhaled, remove victim from exposure to a well-ventilated area.  Make them 

 comfortably warm, but not hot.  Use oxygen or artificial respiration as required.  Consult a physician. 

 SKIN:  For skin contact, wash promptly with soap and excess water. 

 EYES:  For eye contact, flush promptly with excess water for at least fifteen minutes. Consult a physician. 

 INGESTION:  If ingested, do not induce vomiting.  Give victim a glass of water.  Call a physician 

 immediately. 

Epoxy Steel Resin 

================================================================================= 
SECTION V I - REACTIVITY DATA 

================================================================================= 
STABILITY:  Stable 
CONDITIONS TO AVOID:  Open flames & heat. . 
INCOMPATIBILITY MATERIALS TO AVOID:  Strong acids, alkalis, oxidizers. 
HAZARDOUS DECOMPOSITION PRODUCTS:  Carbon Dioxide, Carbon Monoxide and Carbon. 
HAZARDOUS POLYMERIZATION:  Will not occur. 

================================================================================ 
SECTION VII - SPILL AND DISPOSAL PROCEDURE 

================================================================================= 
SPILLS, LEAK OR RELEASE:  Ventilate area.  Remove all possible sources of ignition.  Avoid prolonged 

breathing of vapor.  Contain spill with inert absorbent. 
WASTE DISPOSAL:  Dispose of in accordance with local, state, and federal regulations. 

================================================================================ 
SECTION VIII - PROTECTION INFORMATION 

================================================================================= 
RESPIRATORY PROTECTION:  If component TLV limits are exceeded, use NIOSH/MSHA approved 

respirator to remove vapors.  Use an air-supplied respirator if necessary.  With general ventilation, does not require a 

respirator. 
VENTILATION:  Use adequate ventilation in volume and pattern to keep TLV/PEL below recommended levels.   
PROTECTIVE GLOVES:  To prevent prolonged exposure use rubber gloves; solvents may be absorbed through 

the skin 
EYE PROTECTION:  Safety Glasses or goggles with splash guards or side shields. 
OTHER PROTECTIVE EQUIPMENT:  Wear protective clothing as required to prevent skin contact. 

================================================================================= 
SECTION IX - HANDLING AND STORAGE PRECAUTIONS 

================================================================================= 
STORAGE AND HANDLING:  Use with adequate ventilation.  Avoid contact with eyes and skin.  Avoid 

breathing vapors.  Do not store the product above 100®F/38®C.  Do not flame, cut, braze weld or melt empty 

containers.  Keep the product away from heat, open flame, and other sources of ignition.  Avoid contact with strong 

acids, alkalis and oxidizers. 

================================================================================= 
SECTION X - ADDITIONAL INFORMATION 

================================================================================= 

SHIPPING INFORMATION:  Please comply with DOT regulations in USA 

HMIS RATING: Health 2 4 = Extreme 

 Fire 1 3 = High 

 Reactivity 1 2 = Moderate 

    1 = Slight 

    0 = Insignificant 

 Personal Protection - See Section VIII 

================================================================================= 
Epoxy Steel Resin 

CALIFORNIA PROPOSITION 65: 
Trace amounts of epichlorohydrin, a chemical known to the State of California to cause cancer, 

are present in this product. However, given the low level and application of this product, typical 

uses do not constitute a significant risk under the standard. 

SECTION 313 SUPPLIER NOTIFICATION: 

This product contains the following toxic chemicals subject to the reporting requirements of the Emergency 

Planning and Community Right-To-Know Act of 1986 and 40 CFR 372: 

CHEMICAL NAME CAS    % BY WGT 

Not Applicable 

THIS INFORMATION MUST BE INCLUDED IN ALL MSDS THAT ARE COPIED AND DISTRIBUTED FOR THIS CHEMICAL 

========================================================================================  

ABBREVIATIONS 

================================================================== 

IARC    =  International Agency for Research on Cancer 

ACGIH = American Conference of Governmental Industrial Hygienists 

NIOSH =  National Institute of Occupational Safety and Health 

TLV     =  Threshold Limit Value 

PEL      =  Permissible Emission Level 

DOT     =  Department of Transportation 

NTP      =  National Toxicology  Program 

N/AV    =  Not Available 

N/AP     =  Not  Applicable 

N/E       =  Not  Established 

N/D       =  Not Determined 

PREPARED FOR: J-B Weld Company    
  P.O. Box 483     

 1130 Como Street      

 Sulphur Springs, TX  75482     

 Tel:  (903) 885-7696 

 Fax: (903) 885-5911 

REVIEWED ON May 17, 2004 

SUPERSEDES March 1, 2003 

REVISION Format 

The information in the Material Safety Data Sheet has been compiled from our experience and from data 

presented  in various technical publications.  It is the user’s responsibility to determine the suitability of this 

information for the adoption of the safety precautions as may be necessary.  We reserve the right to revise 

Material Safety Data Sheets from time to time as new technical information becomes available.   The user has 

the responsibility to contact the Company to make sure that the MSDS is the latest one issued. 

                             MATERIAL SAFETY DATA SHEET 

   2016 

   02 00 

   =========================================================================== 

             Section 1 −− PRODUCT AND COMPANY IDENTIFICATION 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   PRODUCT NUMBER                                           HMIS CODES 

                                                         Health            2* 

      2016                                               Flammability      4 

                                                         Reactivity        0 

   PRODUCT NAME 

      KRYLON* Interior/Exterior Paint, Emerald Green 

   MANUFACTURER’S NAME                           EMERGENCY TELEPHONE NO. 

      THE SHERWIN−WILLIAMS COMPANY                (216) 566−2917 

      KRYLON Products Group 

      Cleveland, OH 44115 

   DATE OF PREPARATION                           INFORMATION TELEPHONE NO. 

      01−JUL−06                                   (800) 832−2541 

   =========================================================================== 

             Section 2 −− COMPOSITION/INFORMATION ON INGREDIENTS 

   % by WT       CAS No.  INGREDIENT             UNITS          VAPOR PRESSURE 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

       14        74−98−6  Propane 

                               ACGIH TLV   2500  ppm                    760 mm 

                               OSHA  PEL   1000  ppm 

        6       106−97−8  Butane 

                               ACGIH TLV    800  ppm                    760 mm 

                               OSHA  PEL    800  ppm 

 1       100−41−4  Ethylbenzene 

                               ACGIH TLV    100  ppm                    7.1 mm 

                               ACGIH TLV    125  ppm STEL 

                               OSHA  PEL    100  ppm 

                               OSHA  PEL    125  ppm STEL 

        8      1330−20−7  Xylene 

                               ACGIH TLV    100  ppm                    5.9 mm 

                               ACGIH TLV    150  ppm STEL 

                               OSHA  PEL    100  ppm 

                               OSHA  PEL    150  ppm STEL 

        1        71−36−3  1−Butanol 

                               ACGIH TLV     20  ppm (Skin)             5.5 mm 

                               OSHA  PEL     50  ppm (Skin) CEILING 

       36        67−64−1  Acetone 

                               ACGIH TLV    500  ppm                    180 mm 

                               ACGIH TLV    750  ppm STEL 

                               OSHA  PEL   1000  ppm 

       12        78−93−3  Methyl Ethyl Ketone 

                               ACGIH TLV    200  ppm                     70 mm 

                               ACGIH TLV    300  ppm STEL 

                               OSHA  PEL    200  ppm 

                               OSHA  PEL    300  ppm STEL 

        2       108−10−1  Methyl Isobutyl Ketone 

                               ACGIH TLV     50  ppm                     16 mm 

                               ACGIH TLV     75  ppm STEL 

                               OSHA  PEL     50  ppm 

                               OSHA  PEL     75  ppm STEL 

================================================================== 

        7       108−65−6  1−Methoxy−2−Propanol Acetate 

                               ACGIH TLV  Not Available                 1.8 mm 

                               OSHA  PEL  Not Available 

   ================================================================== 

             Section 3 −− HAZARDS IDENTIFICATION 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   ROUTES OF EXPOSURE 

      INHALATION of vapor or spray mist. 

      EYE or SKIN contact with the product, vapor or spray mist. 

   EFFECTS OF OVEREXPOSURE 

            EYES:  Irritation. 

 SKIN:  Prolonged or repeated exposure may cause irritation. 

 INHALATION:  Irritation of the upper respiratory system. 

      May cause nervous system depression.  Extreme overexposure may result in unconsciousness and possibly death. 

 SIGNS AND SYMPTOMS OF OVEREXPOSURE 

      Headache, dizziness, nausea, and loss of coordination are indications of excessive exposure to vapors or spray mists. 

      Redness and itching or burning sensation may indicate eye or excessive skin exposure. 

   MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE 

      None generally recognized. 

   CANCER INFORMATION 

     For complete discussion of toxicology data refer to Section 11. 

   ================================================================== 

             Section 4 −− FIRST AID MEASURES 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

EYES:  Flush eyes with large amounts of water for 15 minutes. 

                   Get medical attention. 

SKIN:  Wash affected area thoroughly with soap and water. 

       Remove contaminated clothing and launder before re−use. 

INHALATION:  If affected, remove from exposure.  Restore breathing. 

                   Keep warm and quiet. 

       INGESTION:  Do not induce vomiting. 

                   Get medical attention immediately. 

   ================================================================== 

             Section 5 −− FIRE FIGHTING MEASURES 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   FLASH POINT                        LEL      UEL 

      Propellant < 0 F                1.0     13.1 

   EXTINGUISHING MEDIA 

      Carbon Dioxide, Dry Chemical, Foam 

   UNUSUAL FIRE AND EXPLOSION HAZARDS 

      Containers may explode when exposed to extreme heat. 

      Application to hot surfaces requires special precautions. 

      During emergency conditions overexposure to decomposition products may cause a health hazard.  Symptoms may not be immediately apparent.  Obtain medical attention. 

================================================================== 

   SPECIAL FIRE FIGHTING PROCEDURES 

      Full protective equipment including self−contained breathing apparatus should be used. 

      Water spray may be ineffective.  If water is used, fog nozzles are preferable.  Water may be used to cool closed containers to prevent pressure build−up and possible autoignition or explosion when exposed to extreme heat. 

   ================================================================== 

             Section 6 −− ACCIDENTAL RELEASE MEASURES 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

      Remove all sources of ignition.  Ventilate the area. 

      Remove with inert absorbent. 

   ================================================================== 

             Section 7 −− HANDLING AND STORAGE 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   STORAGE CATEGORY 

      Not Available 

   PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE 

      Keep away from heat, sparks, and open flame.  Vapors will accumulate readily and may ignite explosively. 

      During use and until all vapors are gone:  Keep area ventilated − Do not smoke − Extinguish all flames, pilot lights, and heaters − Turn off stoves, electric tools and appliances, and any other sources of ignition. 

      Consult NFPA Code.  Use approved Bonding and Grounding procedures. 

      Contents under pressure.  Do not puncture, incinerate, or expose to temperature above 120F.  Heat from sunlight, radiators, stoves, hot water, and other heat sources could cause container to burst.  Do not take internally.  Keep out of the reach of children. 

   ================================================================== 

             Section 8 −− EXPOSURE CONTROLS/PERSONAL PROTECTION 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

 PRECAUTIONS TO BE TAKEN IN USE 

      Use only with adequate ventilation. 

      Avoid contact with skin and eyes.  Avoid breathing vapor and spray mist. 

      Wash hands after using. 

      This coating may contain materials classified as nuisance particulates (listed "as Dust" in Section 2) which may be present at hazardous levels only during sanding or abrading of the dried film.  If no specific dusts are listed in Section 2, the applicable limits for nuisance dusts are ACGIH TLV 10 mg/m3 (total dust), 3 mg/m3 (respirable fraction), OSHA PEL 15 mg/m3 

   (total dust), 5 mg/m3 (respirable fraction). 

      Removal of old paint by sanding, scraping or other means may generate dust or fumes that contain lead.  Exposure to lead dust or fumes may cause brain damage or other adverse health effects, especially in children or pregnant women.  Controlling exposure to lead or other hazardous substances requires the use of proper protective equipment, such as a properly fitted respirator (NIOSH approved) and proper containment and cleanup.  For more    information, call the National Lead Information Center at 1−800−424−LEAD (in US) or contact your local health authority. 

   VENTILATION 

      Local exhaust preferable.  General exhaust acceptable if the exposure to materials in Section 2 is maintained below applicable exposure limits. 

   Refer to OSHA Standards 1910.94, 1910.107, 1910.108. 

================================================================== 

   RESPIRATORY PROTECTION 

      If personal exposure cannot be controlled below applicable limits by ventilation, wear a properly fitted organic vapor/particulate respirator approved by NIOSH/MSHA for protection against materials in Section 2. 

      When sanding or abrading the dried film, wear a dust/mist respirator approved by NIOSH/MSHA for dust which may be generated from this product, underlying paint, or the abrasive. 

   PROTECTIVE GLOVES 

      None required for normal application of aerosol products where minimal skin contact is expected.  For long or repeated contact, wear chemical resistant gloves. 

   EYE PROTECTION 

      Wear safety spectacles with unperforated sideshields. 

   OTHER PRECAUTIONS 

      Intentional misuse by deliberately concentrating and inhaling the contents can be harmful or fatal. 

   ================================================================== 

  Section 9 −− PHYSICAL AND CHEMICAL PROPERTIES 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

      PRODUCT WEIGHT              6.38  lb/gal     764 g/l 

      SPECIFIC GRAVITY            0.77 

      BOILING POINT               <0 − 302 F     <−18 − 150 C 

      MELTING POINT               Not Available 

      VOLATILE VOLUME             92  % 

      EVAPORATION RATE            Faster than ether 

      VAPOR DENSITY               Heavier than air 

      SOLUBILITY IN WATER         N.A. 

      pH                          7.0 

      VOLATILE ORGANIC COMPOUNDS (VOC Theoretical − As Packaged) 

         Volatile Weight  51.66%  Less Water and Federally Exempt Solvents 

================================================================= 

             Section 10 −− STABILITY AND REACTIVITY 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   STABILITY −− Stable 

   CONDITIONS TO AVOID 

      None known. 

   INCOMPATIBILITY 

      None known. 

   HAZARDOUS DECOMPOSITION PRODUCTS 

      By fire: Carbon Dioxide, Carbon Monoxide 

   HAZARDOUS POLYMERIZATION 

      Will not occur 

   ================================================================== 

             Section 11 −− TOXICOLOGICAL INFORMATION 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   CHRONIC HEALTH HAZARDS 

      Ethylbenzene is classified by IARC as possibly carcinogenic to humans (2B) based on inadequate evidence in humans and sufficient evidence in laboratory animals.   Lifetime inhalation exposure of rats and mice to high ethylbenzene concentrations resulted in increases in certain types of cancer, including kidney tumors in rats and lung and liver tumors in mice. 

   These effects were not observed in animals exposed to lower concentrations. 

   There is no evidence that ethylbenzene causes cancer in humans. 

      Methyl Ethyl Ketone may increase the nervous system effects of other solvents. 

      Prolonged overexposure to solvent ingredients in Section 2 may cause adverse effects to the liver, urinary, blood forming and reproductive systems. 

      Reports have associated repeated and prolonged overexposure to solvents with permanent brain and nervous system damage. 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   TOXICOLOGY DATA 

        CAS No.     Ingredient Name 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

        74−98−6     Propane 

                                 LC50   RAT     4HR    Not Available 

                                 LD50   RAT            Not Available 

  106−97−8             Butane 

                                 LC50   RAT     4HR    Not Available 

                                 LD50   RAT            Not Available 

       100−41−4     Ethylbenzene 

                                 LC50   RAT     4HR    Not Available 

                                 LD50   RAT             3500   mg/kg 

      1330−20−7     Xylene 

                                 LC50   RAT     4HR     5000   ppm 

                                 LD50   RAT             4300   mg/kg 

        71−36−3     1−Butanol 

                                 LC50   RAT     4HR     8000   ppm 

                                 LD50   RAT              790   mg/kg 

        67−64−1     Acetone 

                                 LC50   RAT     4HR    Not Available 

                                 LD50   RAT             5800   mg/kg 

        78−93−3     Methyl Ethyl Ketone 

                                 LC50   RAT     4HR    Not Available 

                                 LD50   RAT             2740   mg/kg 

       108−10−1     Methyl Isobutyl Ketone 

                                 LC50   RAT     4HR    Not Available 

                                 LD50   RAT             2080   mg/kg 

       108−65−6     1−Methoxy−2−Propanol Acetate 

                                 LC50   RAT     4HR    Not Available 

                                 LD50   RAT             8500   mg/kg 

================================================================== 

             Section 12 −− ECOLOGICAL INFORMATION 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   ECOTOXICOLOGICAL INFORMATION 

      No data available. 

================================================================== 

             Section 13 −− DISPOSAL CONSIDERATIONS 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   WASTE DISPOSAL METHOD 

      Waste from this product may be hazardous as defined under the Resource Conservation and Recovery Act (RCRA) 40 CFR 261. 

      Waste must be tested for ignitability to determine the applicable EPA hazardous waste numbers. 

      Do not incinerate.  Depressurize container.  Dispose of in accordance with Federal, State/Provincial, and Local regulations regarding pollution. 

   ================================================================== 

             Section 14 −− TRANSPORT INFORMATION 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

      No data available. 

   ================================================================== 

             Section 15 −− REGULATORY INFORMATION 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   SARA 313 (40 CFR 372.65C) SUPPLIER NOTIFICATION 

      CAS No.       CHEMICAL/COMPOUND                      % by WT   % Element 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

       100−41−4 Ethylbenzene                                  1 

      1330−20−7 Xylene                                        8 

        71−36−3 1−Butanol                                     1 

       108−10−1 Methyl Isobutyl Ketone                        2 

   CALIFORNIA PROPOSITION 65 

      WARNING:  This product contains chemicals known to the State of California to cause cancer and birth defects or other reproductive harm. 

   TSCA CERTIFICATION 

      All chemicals in this product are listed, or are exempt from listing,  on the TSCA Inventory. 

   ================================================================== 

             Section 16 −− OTHER INFORMATION 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

      This product has been classified in accordance with the hazard criteria of the Canadian Controlled Products Regulations (CPR) and the MSDS contains all of the information required by the CPR. 

      The above information pertains to this product as currently formulated, and is based on the information available at this time.  Addition of reducers or other additives to this product may substantially alter the composition and hazards of the product.  Since conditions of use are outside our control, we make no warranties, express or implied, and assume no liability in connection with any use of this information.

                             MATERIAL SAFETY DATA SHEET 

   2411 

   02 00 

   ================================================================== 

             Section 1 −− PRODUCT AND COMPANY IDENTIFICATION 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   PRODUCT NUMBER                                           HMIS CODES 

                                                         Health            2* 

      2411                                               Flammability      4 

                                                         Reactivity        0 

   PRODUCT NAME 

      KRYLON* Interior/Exterior Paint, Pumpkin Orange 

   MANUFACTURER’S NAME                           EMERGENCY TELEPHONE NO. 

      THE SHERWIN−WILLIAMS COMPANY                (216) 566−2917 

      KRYLON Products Group 

      Cleveland, OH 44115 

   DATE OF PREPARATION                           INFORMATION TELEPHONE NO. 

      20−JUL−06                                   (800) 832−2541 

   ================================================================== 

             Section 2 −− COMPOSITION/INFORMATION ON INGREDIENTS 

   % by WT       CAS No.  INGREDIENT             UNITS          VAPOR PRESSURE 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

       15        74−98−6  Propane 

                               ACGIH TLV   2500  ppm                    760 mm 

                               OSHA  PEL   1000  ppm 

        7       106−97−8  Butane 

                               ACGIH TLV    800  ppm                    760 mm 

                               OSHA  PEL    800  ppm 

  1       100−41−4  Ethylbenzene 

                               ACGIH TLV    100  ppm                    7.1 mm 

                               ACGIH TLV    125  ppm STEL 

                               OSHA  PEL    100  ppm 

                               OSHA  PEL    125  ppm STEL 

        8      1330−20−7  Xylene 

                               ACGIH TLV    100  ppm                    5.9 mm 

                               ACGIH TLV    150  ppm STEL 

                               OSHA  PEL    100  ppm 

                               OSHA  PEL    150  ppm STEL 

       38        67−64−1  Acetone 

                               ACGIH TLV    500  ppm                    180 mm 

                               ACGIH TLV    750  ppm STEL 

                               OSHA  PEL   1000  ppm 

       11        78−93−3  Methyl Ethyl Ketone 

                               ACGIH TLV    200  ppm                     70 mm 

                               ACGIH TLV    300  ppm STEL 

                               OSHA  PEL    200  ppm 

                               OSHA  PEL    300  ppm STEL 

        6       108−65−6  1−Methoxy−2−Propanol Acetate 

                               ACGIH TLV  Not Available                 1.8 mm 

                               OSHA  PEL  Not Available 

================================================================== 

             Section 3 −− HAZARDS IDENTIFICATION 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   ROUTES OF EXPOSURE 

      INHALATION of vapor or spray mist. 

      EYE or SKIN contact with the product, vapor or spray mist. 

   EFFECTS OF OVEREXPOSURE 

            EYES:  Irritation. 

            SKIN:  Prolonged or repeated exposure may cause irritation. 

      INHALATION:  Irritation of the upper respiratory system. 

      May cause nervous system depression.  Extreme overexposure may result in unconsciousness and possibly death. 

   SIGNS AND SYMPTOMS OF OVEREXPOSURE 

      Headache, dizziness, nausea, and loss of coordination are indications of excessive exposure to vapors or spray mists. 

      Redness and itching or burning sensation may indicate eye or excessive skin exposure. 

   MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE 

      None generally recognized. 

   CANCER INFORMATION 

     For complete discussion of toxicology data refer to Section 11. 

   ================================================================== 

             Section 4 −− FIRST AID MEASURES 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

            EYES:  Flush eyes with large amounts of water for 15 minutes. 

                   Get medical attention. 

            SKIN:  Wash affected area thoroughly with soap and water. 

                   Remove contaminated clothing and launder before re−use. 

      INHALATION:  If affected, remove from exposure.  Restore breathing. 

                   Keep warm and quiet. 

       INGESTION:  Do not induce vomiting. 

                   Get medical attention immediately. 

   ================================================================== 

             Section 5 −− FIRE FIGHTING MEASURES 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   FLASH POINT                        LEL      UEL 

      Propellant < 0 F                1.0     13.1 

   EXTINGUISHING MEDIA 

      Carbon Dioxide, Dry Chemical, Foam 

   UNUSUAL FIRE AND EXPLOSION HAZARDS 

      Containers may explode when exposed to extreme heat. 

      Application to hot surfaces requires special precautions. 

      During emergency conditions overexposure to decomposition products may cause a health hazard.  Symptoms may not be immediately apparent.  Obtain medical attention. 

   SPECIAL FIRE FIGHTING PROCEDURES 

      Full protective equipment including self−contained breathing apparatus should be used. 

      Water spray may be ineffective.  If water is used, fog nozzles are preferable.  Water may be used to cool closed containers to prevent pressure build−up and possible autoignition or explosion when exposed to extreme heat. 

================================================================== 

             Section 6 −− ACCIDENTAL RELEASE MEASURES 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

      Remove all sources of ignition.  Ventilate the area. 

      Remove with inert absorbent. 

   ================================================================== 

             Section 7 −− HANDLING AND STORAGE 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   STORAGE CATEGORY 

      Not Available 

   PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE 

      Keep away from heat, sparks, and open flame.  Vapors will accumulate readily and may ignite explosively. 

      During use and until all vapors are gone:  Keep area ventilated − Do not smoke − Extinguish all flames, pilot lights, and heaters − Turn off stoves, electric tools and appliances, and any other sources of ignition. 

      Consult NFPA Code.  Use approved Bonding and Grounding procedures. 

      Contents under pressure.  Do not puncture, incinerate, or expose to temperature above 120F.  Heat from sunlight, radiators, stoves, hot water, and other heat sources could cause container to burst.  Do not take internally.  Keep out of the reach of children. 

   ================================================================== 

             Section 8 −− EXPOSURE CONTROLS/PERSONAL PROTECTION 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   PRECAUTIONS TO BE TAKEN IN USE 

      Use only with adequate ventilation. 

      Avoid contact with skin and eyes.  Avoid breathing vapor and spray mist. 

      Wash hands after using. 

 This coating may contain materials classified as nuisance particulates (listed "as Dust" in Section 2) which may be present at hazardous levels only during sanding or abrading of the dried film.  If no specific dusts are listed in Section 2, the applicable limits for nuisance dusts are ACGIH TLV 10 mg/m3 (total dust), 3 mg/m3 (respirable fraction), OSHA PEL 15 mg/m3 

   (total dust), 5 mg/m3 (respirable fraction). 

      Removal of old paint by sanding, scraping or other means may generate dust or fumes that contain lead.  Exposure to lead dust or fumes may cause brain damage or other adverse health effects, especially in children or pregnant women.  Controlling exposure to lead or other hazardous substances requires the use of proper protective equipment, such as a properly fitted respirator (NIOSH approved) and proper containment and cleanup.  For more information, call the National Lead Information Center at 1−800−424−LEAD (in US) or contact your local health authority. 

   VENTILATION 

      Local exhaust preferable.  General exhaust acceptable if the exposure to materials in Section 2 is maintained below applicable exposure limits. 

   Refer to OSHA Standards 1910.94, 1910.107, 1910.108. 

   RESPIRATORY PROTECTION 

      If personal exposure cannot be controlled below applicable limits by ventilation, wear a properly fitted organic vapor/particulate respirator approved by NIOSH/MSHA for protection against materials in Section 2. 

      When sanding or abrading the dried film, wear a dust/mist respirator approved by NIOSH/MSHA for dust which may be generated from this product, underlying paint, or the abrasive. 

================================================================== 

   PROTECTIVE GLOVES 

      None required for normal application of aerosol products where minimal skin contact is expected.  For long or repeated contact, wear chemical resistant gloves. 

   EYE PROTECTION 

      Wear safety spectacles with unperforated sideshields. 

   OTHER PRECAUTIONS 

      Intentional misuse by deliberately concentrating and inhaling the contents can be harmful or fatal. 

   ================================================================== 

      Section 9 −− PHYSICAL AND CHEMICAL PROPERTIES 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

 PRODUCT WEIGHT              6.29  lb/gal     753 g/l 

      SPECIFIC GRAVITY            0.76 

      BOILING POINT               <0 − 302 F     <−18 − 150 C 

      MELTING POINT               Not Available 

      VOLATILE VOLUME             93  % 

      EVAPORATION RATE            Faster than ether 

      VAPOR DENSITY               Heavier than air 

      SOLUBILITY IN WATER         N.A. 

      pH                          7.0 

      VOLATILE ORGANIC COMPOUNDS (VOC Theoretical − As Packaged) 

         Volatile Weight  50.38%  Less Water and Federally Exempt Solvents 

   ================================================================== 

             Section 10 −− STABILITY AND REACTIVITY 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   STABILITY −− Stable 

   CONDITIONS TO AVOID 

      None known. 

   INCOMPATIBILITY 

      None known. 

   HAZARDOUS DECOMPOSITION PRODUCTS 

      By fire: Carbon Dioxide, Carbon Monoxide 

   HAZARDOUS POLYMERIZATION 

      Will not occur 

   ================================================================== 

             Section 11 −− TOXICOLOGICAL INFORMATION 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   CHRONIC HEALTH HAZARDS 

      Ethylbenzene is classified by IARC as possibly carcinogenic to humans (2B) based on inadequate evidence in humans and sufficient evidence in laboratory animals.   Lifetime inhalation exposure of rats and mice to high ethylbenzene concentrations resulted in increases in certain types of cancer, including kidney tumors in rats and lung and liver tumors in mice. 

   These effects were not observed in animals exposed to lower concentrations. There is no evidence that ethylbenzene causes cancer in humans. Methyl Ethyl Ketone may increase the nervous system effects of other solvents. 

      Prolonged overexposure to solvent ingredients in Section 2 may cause adverse effects to the liver, urinary, blood forming and reproductive systems. 

      Reports have associated repeated and prolonged overexposure to solvents with permanent brain and nervous system damage. 

================================================================== 

   TOXICOLOGY DATA 

        CAS No.     Ingredient Name 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

        74−98−6     Propane 

                                 LC50   RAT     4HR    Not Available 

                                 LD50   RAT            Not Available 

       106−97−8     Butane 

                                 LC50   RAT     4HR    Not Available 

                                 LD50   RAT            Not Available 

       100−41−4     Ethylbenzene 

                                 LC50   RAT     4HR    Not Available 

                                 LD50   RAT             3500   mg/kg 

      1330−20−7     Xylene 

                                 LC50   RAT     4HR     5000   ppm 

                                 LD50   RAT             4300   mg/kg 

        67−64−1     Acetone 

                                 LC50   RAT     4HR    Not Available 

                                 LD50   RAT             5800   mg/kg 

        78−93−3     Methyl Ethyl Ketone 

                                 LC50   RAT     4HR    Not Available 

                                 LD50   RAT             2740   mg/kg 

       108−65−6     1−Methoxy−2−Propanol Acetate 

                                 LC50   RAT     4HR    Not Available 

                                 LD50   RAT             8500   mg/kg 

   ================================================================== 

             Section 12 −− ECOLOGICAL INFORMATION 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   ECOTOXICOLOGICAL INFORMATION 

      No data available. 

   ================================================================== 

             Section 13 −− DISPOSAL CONSIDERATIONS 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   WASTE DISPOSAL METHOD 

      Waste from this product may be hazardous as defined under the Resource Conservation and Recovery Act (RCRA) 40 CFR 261. 

      Waste must be tested for ignitability to determine the applicable EPA hazardous waste numbers. 

      Do not incinerate.  Depressurize container.  Dispose of in accordance with Federal, State/Provincial, and Local regulations regarding pollution. 

   ================================================================== 

             Section 14 −− TRANSPORT INFORMATION 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

      No data available. 

   ================================================================== 

             Section 15 −− REGULATORY INFORMATION 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

   SARA 313 (40 CFR 372.65C) SUPPLIER NOTIFICATION 

      CAS No.       CHEMICAL/COMPOUND                      % by WT   % Element 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

       100−41−4 Ethylbenzene                                  1 

      1330−20−7 Xylene                                        8 

================================================================== 

   CALIFORNIA PROPOSITION 65 

      WARNING:  This product contains chemicals known to the State of California to cause cancer and birth defects or other reproductive harm. 

   TSCA CERTIFICATION 

      All chemicals in this product are listed, or are exempt from listing, on the TSCA Inventory. 

   ================================================================== 

     Section 16 −− OTHER INFORMATION 

   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

      This product has been classified in accordance with the hazard criteria of the Canadian Controlled Products Regulations (CPR) and the MSDS contains all of the information required by the CPR. 

      The above information pertains to this product as currently formulated, and is based on the information available at this time.  Addition of reducers or other additives to this product may substantially alter the composition and hazards of the product.  Since conditions of use are outside our control, we make no warranties, express or implied, and assume no liability in connection with any use of this information.
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Hysol E-20HP Epoxy Adhesive Resin Off-White 29314 RESIN

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Name: 


Hysol E-20HP Epoxy Adhesive Resin Off-White

Item No.: 



29314 RESIN Part of Kit: 29314

Product Type: 


Epoxy Resin

2. COMPOSITION, INFORMATION ON INGREDIENTS

Ingredients 


CAS No. 


%

Epoxy resin 


Proprietary 

70-90

Additive 



Proprietary 

10-30

The following numbers have been used to register components of this product as trade secrets for the State of New Jersey:

NJ TSRN 06-070-1067-5037P

NJ TSRN 06-070-1067-5040P

Ingredients which have exposure limits

Exposure Limits (TWA) 

ACGIH 
OSHA 

OTHER

Ingredients 


(TLV) 
(PEL)

Exposure Limits (STEL) 

ACGIH 
OSHA

Ingredients 


(TLV) 
(PEL)

3. HAZARDS IDENTIFICATION

Toxicity: 



Skin and eye irritant. May cause allergic skin reaction.

Primary Routes of Entry: 
Skin or eye contact.

Signs and Symptoms of Exposure: 
Prolonged or repeated contact may cause allergic 

skin reaction. Direct contact can cause moderate

skin and eye irritation.

Existing Conditions 

Aggravated by Exposure: 

Preexisting skin disorders; allergies.

Literature Referenced Carcinogen

Ingredients 


Target Organ and Other Health Effects 
NTP IARC OSHA

Epoxy resin 



ALG IRR 




NO   NO   NO

Additive 




NTO 





NO   NO   NO

-------------------------------------------------------------------------------
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Product Name: 


Hysol E-20HP Epoxy Adhesive Resin Off-White

Item No.: 29314 RESIN

3. HAZARDS IDENTIFICATION 






(continued)

Abbreviations

ALG Allergen 


IRR Irritant

NTO No Target Organs

4. FIRST AID MEASURES

Ingestion: 



Do not induce vomiting. Keep individual calm.

Obtain medical attention.

Inhalation: 


Remove to fresh air. If symptoms persist, obtain

medical attention.

Skin Contact: 


Remove contaminated clothing, wash immediately

with soap and water. Wash contaminated clothing

thoroughly before reuse. If irritation persists,

obtain medical attention.

Eye Contact: 


Flush thoroughly with water. If irritation

persists, obtain medical attention.

5. FIRE FIGHTING MEASURES

Flash Point: 


More than 200°F Method: Setaflash

Recommended

Extinguishing Agents: 

Water fog, carbon dioxide, foam, or dry chemical.

Special Firefighting

Procedures: 


Not available

Hazardous Products formed

by Fire or Thermal Decomp 
Oxides of carbon, aldehydes, acids, and other

organic substances.

Unusual Fire or

Explosion Hazards: 

May decompose above 300°F; may polymerize above

500°F, in which case closed containers may

rupture or explode. Fumes and vapor from

thermal and chemical decompositions vary in

composition and toxicity. Do not breath fumes.

Explosive Limits:

(% by volume in air)Lower
Not available

(% by volume in air)Upper 
Not available

6. ACCIDENTAL RELEASE MEASURES

Steps to be taken in case

of spill or leak: 

Avoid skin contact. Scrape up as much as possible.

Clean residues with solvent or soap and water.
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Product Name: 


Hysol E-20HP Epoxy Adhesive Resin Off-White

Item No.: 



29314 RESIN

7. HANDLING AND STORAGE

Safe Storage: 


Store in a cool, dry place. Keep away from

sources of ignition above 300 F°.

(Contact Loctite Customer Service 1-800-243-4874 for shelf life information)

Handling: 



Avoid skin or eye contact.

8. EXPOSURE CONTROLS, PERSONAL PROTECTION

Eyes: 



Chemical splash goggles or safety glasses with

side shields.

Skin: 



Chemical impermeable gloves.

Ventilation: 


Normal mechanical ventilation is usually adequate.

Respiratory: 


Use a NIOSH approved respirator as required to

prevent overexposure.

See Section 2 for Exposure Limits.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance: 


Pale yellow liquid

Odor: 



Faint epoxy

Boiling Point: 


More than 500°F

pH: 




Does not apply

Solubility in Water: 

Negligible

Specific Gravity 


1.17

Volatile Organic Compound

(EPA Method 24) 


0.67 %; 7.84 grams/liter

(3.61% tested as mixed with hardener)

Vapor Pressure: 


0.03 @ 77°F

Vapor Density: 


Not available

Evaporation Rate

(Ether = 1) 


Not available

10. STABILITY AND REACTIVITY

Stability: 



Stable

Hazardous Polymerization: 
Reaction with some curing agents may produce

exothermic reactions which in large masses could

cause runaway polymerization.

Incompatibility: 


Strong oxidizing agents, strong acids, and strong

bases; primary and secondary aliphatic amines.

Conditions to Avoid:

Keep away from sources of heat above 300°F.

Hazardous Decomposition

Products (non-thermal): 
None
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Product Name: 


Hysol E-20HP Epoxy Adhesive Resin Off-White

Item No.: 



29314 RESIN

11. TOXICOLOGICAL INFORMATION

See Section 3.

12. ECOLOGICAL INFORMATION

No data available

13. DISPOSAL CONSIDERATIONS

Recommended methods of

disposal: 



Incinerate following EPA and local regulations.

EPA Hazardous Waste

Number 



NH - Not a RCRA Hazardous Material for Disposal

14. TRANSPORTATION INFORMATION

DOT (49 CFR 172)

Domestic Ground Transport

Proper Shipping Name: Unrestricted

Hazard Class or

Division: 

Unrestricted

Identification Number: 
None

Marine Pollutant: 
None

IATA

Proper Shipping Name: 
Unrestricted

Class or Division: 
Unrestricted

UN or ID Number: 

None

15. REGULATORY INFORMATION

CA Proposition 65: 

Warning: This product contains a chemical known to

the State of California to cause cancer and birth defects or other reproductive harm.

16. OTHER INFORMATION

Estimated NFPA(R) Code:

Health Hazard: 

2

Fire Hazard: 

1

Reactivity Hazard: 
1

Specific Hazard: 

Does not apply

Estimated HMIS(R) Code:

Health Hazard: 

2

Flammability Hazard: 
1

Reactivity Hazards: 
1

Personal Protection: 
See Section 8.
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Product Name: 


Hysol E-20HP Epoxy Adhesive Resin Off-White

Item No.: 



29314 RESIN

16. OTHER INFORMATION 






(continued)

NFPA is a registered trademark of the National Fire Protection Assn.

HMIS is a registered trademark of the National Paint and Coatings Assn.

Prepared By: 


Gary Pierson

Title: 



Environmental Health and Safety Specialist

Company: 



Henkel Loctite Corporation, Rocky Hill CT 06067

(24hr.) Phone: 


(860) 571-5100

Revision Date: 


January 09, 2001 


Revision: 0004
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Hysol E-20HP Epoxy Adhesive Hardener Off-White

29314 HARDENER

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Name: 


Hysol E-20HP Epoxy Adhesive Hardener Off-White

Item No.: 29314 HARDENER Part of Kit: 29314

Product Type: 


Epoxy Hardener

2. COMPOSITION, INFORMATION ON INGREDIENTS

Ingredients 


CAS No. 

%

Substituted polyamine 

Proprietary 
30-60

Substituted polyamine 

Proprietary 
30-60

Additive 



Proprietary 
5-10

Substituted aminophenol 
Proprietary 
1-5

Diethyleneglycol

monoethyl ether* 

111-90-0 

1-5

Glycerine 



56-81-5 

1-5

Modified silicon dioxide 
68611-44-9 

1-5

* This component is listed as a SARA Section 313 Toxic Chemical.

The following numbers have been used to register components of this

product as trade secrets for the State of New Jersey:

NJ TSRN 06-070-1067-5054P

NJ TSRN 06-070-1067-5055P

NJ TSRN 06-070-1067-5052P

NJ TSRN 06-070-1067-5056P

Ingredients which have exposure limits

Exposure Limits (TWA) 

ACGIH 

OSHA 


OTHER

Ingredients 


(TLV) 

(PEL)

Glycerine 



10mg/m3 TWA

10mg/m3mistdust 
None

mist 


5mg/m3mist resp

Modified silicon dioxide 
10mg/m3 (Inhal) 
20 mppcf 

6 mg/m3

3mg/m3 (Resp)

Exposure Limits (STEL) 

ACGIH 

OSHA

Ingredients 


(TLV) 

(PEL)

3. HAZARDS IDENTIFICATION

Toxicity: 


Severe eye and skin irritant. May cause burns

of the eyes and skin. May cause severe

respiratory tract irritation. Ingestion may

result in severe gastric disturbances.

Inhalation overexposure may cause central nervous
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Product Name: 


Hysol E-20HP Epoxy Adhesive Hardener Off-White

Item No.: 



29314 HARDENER

3. HAZARDS IDENTIFICATION 






(continued)

system depression.

Primary Routes of Entry: 
Eyes, skin, ingestion, inhalation.

Signs and Symptoms

of Exposure: 


Eye and skin irritation. Respiratory tract

irritation. Inhalation of vapors may cause

headache, dizziness, drowsiness and

in coordination.

Existing Conditions

Aggravated by Exposure:
None known

Literature Referenced 



Carcinogen

Ingredients 

Target Organ and Other Health Effects 
NTP IARC OSHA

Substituted polyamine 
NTO 






NO  NO   NO

Substituted polyamine 
No Data 





NO  NO   NO

Additive 


No Data 





NO  NO   NO

Substituted aminophenol
No Data 





NO  NO   NO

Diethyleneglycol

monoethyl ether 

BLO CNS IRR KID 




NO  NO   NO

Glycerine 


BLO IRR KID NUI 




NO  NO   NO

Modified silicon dioxide NTO 






NO  NO   NO

-------------------------------------------------------------------------------

Abbreviations

BLO Blood 




CNS Central nervous system

IRR Irritant 



KID Kidney

NTO No Target Organs 


NUI Nuisance dust

4. FIRST AID MEASURES

Ingestion: 



Do not induce vomiting. Keep individual calm.

Obtain medical attention.

Inhalation: 


Remove to fresh air. If symptoms persist,

seek medical attention.

Skin Contact:


Flush with water for at least 15 minutes

while removing contaminated clothing and shoes.

Wash clothing before reuse. Obtain medical attention.

Eye Contact:


Flush eyes with plenty of water for at least

15 minutes. Obtain medical attention.
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Product Name: 


Hysol E-20HP Epoxy Adhesive Hardener Off-White

Item No.: 



29314 HARDENER

5. FIRE FIGHTING MEASURES

Flash Point: 


More than 200°F Method: Setaflash

Recommended

Extinguishing Agents: 

Water fog, carbon dioxide, foam, dry chemical

Special Firefighting

Procedures: 


Not available

Hazardous Products formed

by Fire or Thermal Decomp 
Oxides of carbon, oxides of nitrogen, hydrogen

fluoride, ammonia, irritating vapors.

Unusual Fire or

Explosion Hazards: 

None

Explosive Limits:

(% by volume in air)Lower 
Not available

(% by volume in air)Upper 
Not available

6. ACCIDENTAL RELEASE MEASURES

Steps to be taken in case

of spill or leak: 

Remove sources of ignition. Maintain adequate

ventilation. Wear butyl rubber protective

clothing. Avoid skin contact. Scrape up as much as

possible. Store in a closed container until

disposal. Clean residue with soap and water.

7. HANDLING AND STORAGE

Safe Storage: 


Store in a cool, dry place in closed containers.

Keep away from ignition sources and high

temperatures.

(Contact Loctite Customer Service 1-800-243-4874 for shelf life information)

Handling: 



Avoid skin or eye contact. Avoid breathing vapors.

Do not use near sources of ignition.

8. EXPOSURE CONTROLS, PERSONAL PROTECTION

Eyes: 



Safety glasses or goggles.

Skin: 



Butyl rubber gloves.

Ventilation: 


General and local exhaust ventilation.

Respiratory 


Not required under normal conditions when

workplace is properly ventilated.

See Section 2 for Exposure Limits.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance: 


Yellow liquid.

Odor: 



Mild

Boiling Point: 


Not determined
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Product Name: 


Hysol E-20HP Epoxy Adhesive Hardener Off-White

Item No.: 



29314 HARDENER

9. PHYSICAL AND CHEMICAL PROPERTIES (continued)

pH: 




Does not apply

Solubility in Water: 

Partial

Specific Gravity 


1.15

Volatile Organic Compound

(EPA Method 24) 


4.87%; 55.95 grams/liter

(3.16% tested as mixed with resin)

Vapor Pressure: Not available

Vapor Density: Not available

Evaporation Rate

(Ether = 1) Not available

10. STABILITY AND REACTIVITY

Stability: 



Stable

Hazardous Polymerization: 
Will not occur

Incompatibility: 


Oxidizers, mineral acids.

Conditions to Avoid: 

Not available

Hazardous Decomposition

Products (non-thermal): 
None

11. TOXICOLOGICAL INFORMATION

See Section 3.

12. ECOLOGICAL INFORMATION

No data available

13. DISPOSAL CONSIDERATIONS

Recommended methods of

disposal: 



Incinerate following EPA and local regulations.

EPA Hazardous Waste

Number 



NH - Not a RCRA Hazardous Material for Disposal

14. TRANSPORTATION INFORMATION

DOT (49 CFR 172)

Domestic Ground Transport

Proper Shipping Name: 

Consumer Commodity (Not more than one liter);

Amines, liquid corrosive, n.o.s. (contains

substituted polyamine) (More than one liter)

Hazard Class or

Division: 



ORM-D (Not more than one liter);

Class 8, Packing Group II (More than one liter)

Identification Number: 

None (Not more than one liter);

UN 2735 (More than one liter)

Marine Pollutant: 

None

HENKEL LOCTITE CORPORATION 
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Product Name: 


Hysol E-20HP Epoxy Adhesive Hardener Off-White

Item No.: 



29314 HARDENER

14. TRANSPORTATION INFORMATION 





(continued)

IATA

Proper Shipping Name: 

Amine, liquid, corrosive, n.o.s. (contains

substituted polyamine)

Class or Division: 

Class 8, Packing Group II

UN or ID Number: 


UN 2735

15. REGULATORY INFORMATION

CA Proposition 65: 

WARNING: This product contains chemicals known to

the State of California to cause cancer.

16. OTHER INFORMATION

Estimated NFPA(R) Code:

Health Hazard: 2

Fire Hazard: 1

Reactivity Hazard: 0

Specific Hazard: Does not apply

Estimated HMIS(R) Code:

Health Hazard: 2*

Flammability Hazard: 1

Reactivity Hazards: 0

Personal Protection: See Section 8.

NFPA is a registered trademark of the National Fire Protection Assn.

HMIS is a registered trademark of the National Paint and Coatings Assn.

Prepared By: 


Gary Pierson

Title: 



Environmental Health and Safety Specialist

Company: 



Henkel Loctite Corporation, Rocky Hill CT 06067

(24hr.) Phone: 


(860) 571-5100

Revision Date: 


January 09, 2001 Revision: 0006

PROCTER & GAMBLE -- DAWN LIQUID DISHWASHING DETERGENT 

MATERIAL SAFETY DATA SHEET

NSN: 793000N018770

Manufacturer's CAGE: 74188 

Part No. Indicator: A 

Part Number/Trade Name: DAWN LIQUID DISHWASHING DETERGENT 

===========================================================================

                            General Information

===========================================================================

Company's Name: PROCTER & GAMBLE 

Company's Street: 301 E SIXTH ST 

Company's P. O. Box: 599 

Company's City: CINCINNATI 

Company's State: OH 

Company's Country: US 

Company's Zip Code: 45201 

Company's Emerg Ph #: 800-543-0485 

Company's Info Ph #: 800-543-0485 

Record No. For Safety Entry: 001 

Tot Safety Entries This Stk#: 002 

Status: SMJ 

Date MSDS Prepared: 26JUL88 

Safety Data Review Date: 17APR95 

MSDS Serial Number: BLFYH 

Hazard Characteristic Code: F4 

===========================================================================

                     Ingredients/Identity Information

===========================================================================

Proprietary: NO 

Ingredient: ETHYL ALCOHOL (ETHANOL)

Ingredient Sequence Number: 01 

NIOSH (RTECS) Number: KQ6300000 

CAS Number: 64-17-5 

OSHA PEL: 1000 PPM 

ACGIH TLV: 1000 PPM; 9192 

===========================================================================

                     Physical/Chemical Characteristics

===========================================================================

Appearance And Odor: CLEAR BLUE LIQUID. PRODUCT IS PERFUMED.

Specific Gravity: 1.03 

Solubility In Water: COMPLETELY SOLUBLE 

Percent Volatiles By Volume: 60 

===========================================================================

                      Fire and Explosion Hazard Data

===========================================================================

Flash Point: 116F,47C 

Flash Point Method: CC 

Lower Explosive Limit: N/A 

Upper Explosive Limit: N/A 

Extinguishing Media: CO*2, WATER, OR DRY CHEMICAL.

Special Fire Fighting Proc: ALTHOUGH THIS PRODUCT HAS A FLASH PT BELOW

200F (CLOSED CUP), IT IS AN AQUEOUS SOLUTION CONTAINING ETHYL ALCOHOL WHICH

DOES NOT SUSTAIN COMBUSTION.(SUPP DATA)

Unusual Fire And Expl Hazrds: NONE.

===========================================================================

                              Reactivity Data

===========================================================================

Stability: YES 

Cond To Avoid (Stability): NONE KNOWN.

Materials To Avoid: CHLORINE BLEACH.

Hazardous Decomp Products: NONE KNOWN.

Hazardous Poly Occur: NO 

Conditions To Avoid (Poly): NOT RELEVANT

===========================================================================

                            Health Hazard Data

===========================================================================

LD50-LC50 Mixture: NONE SPECIFIED BY MANUFACTURER. 

Route Of Entry - Inhalation: NO 

Route Of Entry - Skin: NO 

Route Of Entry - Ingestion: YES 

Health Haz Acute And Chronic: EYE: MAY CAUSE MILD TRANSIENT IRRITATION.

INGEST: MAY CAUSE TRANSIENT GASTROINTESTINAL IRRITATION. SKIN: TRANSIENT

IRRITATION W/PROLONGED EXPOSURE TO CONCENTRATED MATERIAL.

Carcinogenicity - NTP: NO 

Carcinogenicity - IARC: NO 

Carcinogenicity - OSHA: NO 

Explanation Carcinogenicity: NOT RELEVANT

Signs/Symptoms Of Overexp: EYE: MAY CAUSE STINGING, TEARING, ITCHING,

SWELLING, &/OR REDNESS. INGEST: MAY RESULT IN NAUSEA, VOMITING, &/OR

DIARRHEA. SKIN: PROLONGED CONTACT W/CONCENTRATED MATERIAL MAY BE DRYING.

Med Cond Aggravated By Exp: NONE SPECIFIED BY MANUFACTURER.

Emergency/First Aid Proc: EYE: FLUSH W/WATER FOR A MINIMUM OF 15 MINUTES.

INGEST: DRINK 1 OR 2 GLASSES OF WATER. SKIN: IF PROLONGED CONTACT OCCURS,

RINSE THOROUGHLY W/WATER. IF SPILLED ON CLOTHING, CHANGE CLOTHES. IF

SYMPTOMS PERSIST OR REOCCUR, SEEK MEDICAL ATTN. INHAL: REMOVE TO FRESH AIR.

SUPPORT BRTHG (GIVE O*2/ARTF RESP) (FP N).

===========================================================================

                   Precautions for Safe Handling and Use

===========================================================================

Steps If Matl Released/Spill: FLUSH DOWN ACCEPTABLE SEWER (CONTAINS

BIODEGRADABLE SURFACTANTS). PREVENT LARGE SPILLS FROM REACHING A WATERWAY.

SORBENTS MAY BE USED.

Neutralizing Agent: NONE SPECIFIED BY MANUFACTURER.

Waste Disposal Method: DISPOSAL IS TO BE PERFORMED IN COMPLIANCE W/

FEDERAL, STATE, & LOCAL REGULATIONS. SMALL OR HOUSEHOLD QUANTITIES MAY BE

DIPOSED OF IN SEWER. FOR LARGER QUANTITIES, INCINERATION IS PREFERRED. DO

NOT LANDFILL.

Precautions-Handling/Storing: NO UNUSUAL PRECAUTIONS NECESSARY.

Other Precautions: CONSUMER PRODUCT PACKAGE HAS NO CAUTION STATEMENT. DO

NOT MIX WITH CHLORINE BLEACH AS HAZARDOUS FUMES MAY RESULT.

===========================================================================

                             Control Measures

===========================================================================

Respiratory Protection: NONE REQUIRED WITH NORMAL USE. IF NECESSARY, USE

NIOSH/MSHA APPROVED RESPIRATOR APPROPRIATE FOR EXPOSURE OF CONCERN (FP N).

NORMAL/GENERAL DILUTION VENTILATION IS ACCEPTABLE.

Protective Gloves: NONE REQUIRED W/NORMAL USE. (SUPP DATA) 

Eye Protection: NONE REQUIRED W/NORMAL USE. (SUPP DATA) 

Other Protective Equipment: NONE NECESSARY UNDER NORMAL USE.

Work Hygienic Practices: NONE SPECIFIED BY MANUFACTURER.

Suppl. Safety & Health Data: FIRE FIGHT PROC: WEAR NIOSH/MSHA APPROVED

SCBA & FULL PROTECTIVE EQUIPMENT (FP N). PROT GLOVES: RUBBER, NEOPRENE

GLOVES SHOULD BE USED FOR PROLONGED DIRECT CONTACT. EYE PROT: IF A SPLASH

IS LIKELY, CHEMICAL WORKERS GOGGLES MAY BE NEEDED.

===========================================================================

                            Transportation Data

===========================================================================

Trans Data Review Date:   91339 

DOT PSN Code: GJL 

DOT Proper Shipping Name: FLAMMABLE LIQUIDS, N.O.S.

DOT Class: 3 

DOT ID Number: UN1993 

DOT Pack Group: III 

DOT Label: FLAMMABLE LIQUID 

IMO PSN Code: HIA 

IMO Proper Shipping Name: FLAMMABLE LIQUID, N.O.S. o

IMO Regulations Page Number: 3345 

IMO UN Number: 1993 

IMO UN Class: 3.3 

IMO Subsidiary Risk Label: - 

IATA PSN Code: MCA 

IATA UN ID Number: 1993 

IATA Proper Shipping Name: FLAMMABLE LIQUID, N.O.S. *

IATA UN Class: 3 

IATA Label: FLAMMABLE LIQUID 

AFI PSN Code: MCA 

AFI Prop. Shipping Name: FLAMMABLE LIQUIDS, N.O.S.

AFI Class: 3 

AFI ID Number: UN1993 

AFI Pack Group: III 

AFI Basic Pac Ref: 7-7 

===========================================================================

                               Disposal Data

===========================================================================

===========================================================================

                                Label Data

===========================================================================

Label Required: P 

Technical Review Date: 23SEP91 

Label Date: 23SEP91 

Label Status: G 

Common Name: DAWN LIQUID DISHWASHING DETERGENT 

Chronic Hazard: NO 

Signal Word: CAUTION! 

Acute Health Hazard-Slight: X 

Contact Hazard-Slight: X 

Fire Hazard-Slight: X 

Reactivity Hazard-Slight: X 

Special Hazard Precautions: ACUTE: MAY CAUSE MILD TRANSIENT EYE AND SKIN

IRRITATION. AVOID CONTACT WITH EYES, SKIN, AND CLOTHING. WASH THOROUGHLY

AFTER HANDLING. DO NOT MIX WITH CHLORINE BLEACH, AS HAZARDOUS FUMES MAY

RESULT. CHRONIC: NONE LISTED BY MANUFACTURER.

Protect Eye: Y 

Protect Skin: Y 

Label Name: PROCTER & GAMBLE 

Label Street: 301 E SIXTH ST 

Label P.O. Box: 599 

Label City: CINCINNATI 

Label State: OH 

Label Zip Code: 45201 

Label Country: US 

Label Emergency Number: 800-543-0485

MSDS for PC – 7 

Protective Coatings Company, Inc. 

221 S. Third St.

Allentown, PA 18102-4922

(610) 432-3543

The MSDS for PC – 7 is in Adobe PDF form on the Yough Cougar Student Launch Initiative Website as a link.

This is due to the fact that the PDF document would not convert properly into Microsoft Word Format properly.

Please see http://infinitefx.com/nasasli for the link to the PC-7 MSDS file.

A Word of Thanks

The members of the Cougar Rocketry Team of Yough High School would like to thank all of the people involved in making the NASA SLI program happen.  Without programs such as these, students would never have the opportunity to experience the higher levels of science required to complete such an extensive project.  Each member of the Cougar Rocketry Team is looking forward to working with each and every person that makes this event possible.  

Thank you from each one of us.

Sincerely, 

Amy Rene’ Bickerstaff





Ashley Lynn Wiley

Stephanie Abbott






Josh Sarosinski

Donald L. Gilbert, Jr.





Earl Thompson
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The 2007 – 2008 NASA Student Launch Initiative Team
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