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Organization / General Information

"

Organization Information:

St. Andrews Church and School
260 N. Northwest Hwy.

Park Ridge, IL. 60068

Main Office: (847) 823-6656
Main Fax:  (847) 823-1846
Pastor/Educator:

Gregory Williamson

E-mail: geearew@comcast.net

Signature:
St. Andrews SLI Team Contact Information: OrionProject@yahoo.com

Team Leader:
Leonard Johnson: NAR #83767
HPR Cert. Level I

Email:firebrick720@yahoo.com
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St. Andnews Luthenan Chunch & School

THE LUTHERAN CHURCH - MISSOURI SYNOD

260 North Northwest Highway +- Park Ridge, lllinois 60048
Church Office 847.823.6656 Fax 847.823.1846
School Office 847.823.9308

September 11, 2007

NASA/George C. Marshall Space Flight Center
Procurement Office

Mail Code PS33/MG)

Marshall Space Flight Center AL 35812

Subject: Marshall Space Flight Center (MSFC) Student Launch Initiative
To Whom It May Concern:

On behalf of St. Andrews Lutheran School, it is with great pride and enthusiasm that we submit the
enclosed proposal for consideration of St. Andrews Lutheran School as a second-year participant in
the NASA Student Launch Initiative. The proposal is the product of our students, parents, teachers,
administration, and support staff, as well as our partners in industry.

St. Andrews Lutheran School was a successful participant in last year's program, a program in which
we learned many valuable lessons. Our experience from last year, coupled with our many academic
successes in previous but similar academic programs, makes us confident that we can again be
successful with this project. We, as a school community, are dedicated to this program and have
chosen the name "ORION" for this project. We are confident that our team will do an exemplary job
in meeting the Student Launch Initiative challenge.

Thank you for providing, once again, this unique and authentic educational academic opportunity.
It has provided many opportunities for these fine youngsters, for which we are grateful.

Should you have any questions concerning this transmittal, please feel free to contact us.

Sincerely,
ST. ANDREWS LUTHERAN CHURCH & SCH
o oo B, e ot
G ~Williamson Virginia I. Terrell
Pastor Princinal






PROJECT nORI O®NRODUCTI ON

St. Andrews is honored and privileged to continue SLI as a second year
t eam. OQur teambwi ptoreatinue to be called 7
of the heavens in Greek mythology. It is also an honor that our teams name is
al so associated with NASAG6s crew exploration
Our experiments and learning curve have dramatically increased since
first year SLI and will continue to do so as a second year team. All team
members have diligently worked on TARC and SLI rocketry throughout the
summer. The entire St. Andrews team have all received NAR numbers for
becoming members and also have all become level 1 (Jr.) certified. At the EAA-
2007 Oshkosh air show in late July, St. Andrews Team Orion was also profiled
for their achievements in TARC, SLI and the promotion and education of rocketry
in major newspapers and magazines.
The entire St. Andrews Team Orion plans on continued Education leading
toward careers in the Aerospace industry.
Our much appreciated thanks go out to the NASA SLI program for keeping

the dream alive.
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Mission Statement

St. Andrews Team Orion shall design, construct, and test a re-useable
high-powered rocket vehicle that will achieve an apogee of 1 mile (5,280 ft. AGL).
St. Andrews shall al so-tubannodeabnepgyloadfor | ast year
aerodynamic velocity and acceleration studies. Also included; shall be a robotic
payload that shall perform maneuvers locating the mother ship and taking soil
samples for analysis. The entire flight profile shall be documented and recorded
via a video camera mounted onboard vehicle. This shall provide a visual tracking

capability to study vehicle stability, performance and recovery.
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numerical precision inc.

2200 FOSTER AVENUE' WHEELING. ILLINOIS 60090' (847\ 394-3610

14 September 2007

Mr. Len Johnson

Team Leader

St. Andrews Team Orion Rocketeers
720 S. Lincoln Ave.

Park Ridge, Il., 60068

Dear Mr. Johnson,

It would be hard to exaggerater@ppreciation for the continuing achievements of the St. Andre
Team Orion Rocketeers. For us, it goes beyond the Student Launch Initiative and the compel
milestone you reached last April. Indeed, there's now something in the air at Numeric@Rreci:
A pride in your team's accomplishments that is palpable and personal.

Every member of our crew is excited by the dedication of your crew. We've recently won a ne
award from the Goddard Space Flight Systems Group. We're underway in manufactucalg crit
components for the Lunar Reconnaissance Orbiter. Yet, despite the excitement we feel in wa
directly for this important Space Mission, our gang is still talking about the Rocketeers. Every
pulling for you to become the top national team.

As you know a lot of personal time and sacrifice has been made, with more to come, in reach
goal. Yet great achievement seldom comes without a price.

I would like you to know our continuing association with your team has meant a great deal
fact, it has given us an edge. The best part has been the personal visits, when our staff ha
your team members. These times together have made a profound impression. We're grate
shared moments of inspiration.

On behalf of all of ustaNumerical Precision, here's to the Park Ridge Rocketeers!

SITICETENY vours,

1,0\1 Jagg»,u/
President

P .S. A few of our clients are also following your team's progress. It's good to know there's sc
much interest.
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Drawing of Lunar Reconnaissance Orbiter
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PLANETSPACE e )

Fax:312-726-1812
39 Soutn Lasalie Std, Sulle 00 Chicago ¥nois 60603 Emai: nfo@RanetSpaca org

ARRDw

September 21, 2007

Mr. Leonard Johnson- Team Leader
St. Andrews Church & School
Team Orion

260 N. Northwest Hwy.

Park Ridge. IL. 60068

Dear Mr. Johnson,

The Planet Space Organization would like to congratulate the St. Andrews Team Orion
Rocketeers for their continued success and accomplishments in the fields of Rocketry and
Aerospace. This talented group of rocketeers has diligently launched their Rocketry Program to
great heights over the past few years and deserve recognition for going above and beyond in
achieving their endeavors. It is our pleasure at PlanetSpace to support Team Orien for their
inspiration and leadership for many years to come.

Sincerely,

L Brvagrr G

Dr. Chirinjeev Kathuria
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TEAM MEMBER INFORMATION

Kenneth Johnson- Rocket Design/Propulsion

Kenneth Johnson: NAR# 87227

HPR Cert Level 1 JR

Ken is a junior at Maine South High
School in Park Ridge, lllinois. Ken has
gone to the TARC finals three times
consecutively in 2005, 2006, and 2007
and has been the team captain all three
years. He has been on the Honor Roll
both years attending Maine South High
School. He has and is taking Algebra,
Geometry, Algebra Il, and Intro to
Technology, Electronics, Digital
Electronics, Biology, Chemistry | and I,
Physics and Il talian
curricular activities have been playing
high school football, volleyball, track

and field, and cross country. His
hobbies include computers, Rocketry,
and Sports. Ken currently has an offer and opportunity to work a two year part
time internship with an aerospace company providing hardware for the (LRO)
Lunar Reconnaissance Orbiter. Kends goal in | ife i
engineering degree and work in the field of aerospace. He plans to attend the
United States Air Force Academy in Colorado Springs, Colorado. Becoming a
private pilot is in his near future. Someday working for NASA as an Astronaut is
his ultimate goal.

S
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Arnold James Witzke, Jr. (aka A.J.) Safety/Payload

Arnold James Witzke: NAR# 86929

HPR Cert Level 1 JR

AJ is a sophomore at Buffalo Grove
High School in Buffalo Grove, lllinois.
He, like the rest of the team, has

been to TARC Finals for three
consecutive years in 2005, 2006, and
2007.In the second year with TARC,
AJ was Team Captain for one of the
two teams that year. He is currently
enrolled in his Schools Engineering
Program calleaddhe i Pr
WayTkhis yeards cl asses
include Honors Advanced Algebra
and Honors Chemistry. Outside of
the classroom AJ enjoys sports. He is
on the schools Cross Country and
Baseball Teams. He also loves snowboarding and one of his favorite things he likes to do is solve
Rubi kés cubes and. Aliserymucb comsiglaring@ttezding tlee University of
Alabama, Huntsville for college. Eventually, he would really like to work in the Aerospace
Engineering field for NASA.

15



Michael Williamson i Payload/Rocket and Web Design

Michael Williamson: NAR# 87361

HPR Cert Level 1 JR

Michael is a junior at Maine South High School in Park Ridge, lllinois, and for the
past three years (consecutively, 2005,
2006, 2007), has gone to the TARC
finals to compete. In school, he has
been on the Honor Roll both years, and *x X
has won an award in English and the »
Certificate for Outstanding Achievement
in Accelerated Chemistry. Freshman
year, he took Accelerated Algebral ll,
English I, French II, Intro to Tech, and
Accelerated Biology, while in
Sophomore year, he took Accelerated
Geometry/Trigonometry, English Il,
French Ill, Accelerated Chemistry, and
AP Computer (Java) Programming (with
a score of 5 on the AP Exam!). This
year, he is currently enrolled in
Accelerated Math Analysis/PreCalc, English Ill, French IV, Accelerated Physics

and AP Chemistry. Extra curricular activities include Science Olympiad and

Adventure Club, and his hobbies are: Computer graphics/animation, writing,

sketching, playing the piano and launching rockets sky high! Last spring,

Michael had an introductory lesson in piloting a small engine Cessna aircraft and

at this time, he still states that he would rather learn to fly than drive, and one day

he hopes to obtain his Private Pilotds Licen
career goal, but is certain that his future will be in Engineering, Chemistry or

Physics; however, he seems to be leaning toward Aeronautical Engineering at

this time.
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Mike Cinquino; Payload and rocket design, Electronics

Michael Cinquino: NAR# 87368

HPR Cert Level 1 JR

Mike Cinquino is a Junior at
Hoffman Estates High School in
Hoffman Estates, lllinois. He has
an interest in robotics and
computers, and also likes
swimming. He has been
interested in model rocketry for
many years, flying small Estes
models. Then he got into the
TARC competition and then SLI.
He is also a member of NAR.
Mike also participated in SLI last
year with the Orion Team. During
the year, Mike was on the
Academic Honor Roll twice,
attended the 1st year NASA SLI
program, attended TARC, played on Hoffman Estates High School's Water Polo
team, and became a NAR member (#87368). This summer, he earned a
Lifeguard certificate, earned a NAR Level 1 high-power rocketry certification, and
has been nominated by Hoffman Estates High School for possible National
Honors Society inclusion. He went on two open-water Scuba dives over the
summer also, exploring "inner space"! Right now, He is preparing Pitotcruiser's
nosecone and Pitot circuit for a planned supersonic flight, scheduled for August
25, 2007.

17



Student Team Members and Duties

. Kenneth Johnson

e Primary: Rocket and Propulsion Design, Financial
e Backup: Electronics and Recovery Design, Payload

. Mike Cinquino
o Primary: Payload, Electronics and Recovery Design
o Backup: Rocket and Propulsion Design

. Michael Williamson

o Primary: Payload, Rocket and Web Design, Public Relations
o Backup: Financial and Electronic Design
. AJ Witzke
o Primary: Safety, Communications, Payload
o Backup: Recovery and Rocket Design

18



2007-2008 St. Andrews SLI Team

AOrion HOoject

Level 1 Certified Flight Day: August 25, 2007

Left to Right: Ken Herrick (level 3 mentor), Len Johnson (Team Leader), Ken

Johnson, Mike Cinquino, AJ Witzke, Mike Williamson
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Team Structure

The St. Andrews SLI student Rocketry Team will be delegated and
assigned to specific primary areas of responsibility. Each student member shall
also be responsible for covering anotherteam me mber 6 s arualeas a bac
The purpose for this strategy is for all student team members to be experts in
their assigned roles; also allowing them to communicate and understand the

other working areas for the best project design and a successful mission

The St. Andrews SLI Team is comprised of a four student member span-
of-control. As each student team member takes charge and learns their specific
areas; everyone will be able to communicate an understanding successfully

covering each area of this Project.

20
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Facilities and Equipment

As student members of the St. Andrews SLI Team; we are provided with limited
facilities and resources at the St. Andrews location; which provides communica-
tions, outreach and computer access. Our primary design, manufacture and test
facility wil!/l be conducted at our Team Leade

The St. Andrews Rocket Team is an independent organization sponsored in

name only, by a local church i St. Andrews Lutheran Church. All computer

equipment and software for the St. Andrews Student Launch Initiative

OrionProject wild.l be provided by the individ
hardware and network. Also,duri ng our meetings within the T
Technical Shop, we will have access to dedicated computer facilities including,

but not limited to: Dedicated Internet access with research capabilities and

simulation software.

Each member of St Andrews SLI OrionProject team has high speed internet

access in their homes, using cable or DSL services. The computer hardware

consists of desktop and notebook hardware utilizing various flavors of the

Microsoft Windows Operating system from Windows XP, Windows 2000 and

Windows 98.

A group T OrionProject i has been set up on Yahoo groups for the purpose of

email, communication, and document collaboration and transfer. Also the

freeware programs such as AIM, and MSN messenger, are used for real-time

collaboration. A dedicated website for the St. Andrews SLI OrionProject will be

created using Microsoft Live or some other web hosting site with minimal costs.

The specific computer Software used shall consist of but not limited to:

Microsoft Word 2002, 2003

Microsoft Excel 2002, 2003

Microsoft PowerPoint 2003

Microsoft FrontPage 2003

Apogee Rocksim 8

SpaceCAD

AutoCAD

Adobe Acrobat

Ozark Aerospace ARTS Data Analyzer v1.5

22



The St. Andrews SLI OrionProject team will satisfy the videoconferencing
requirement using a Microsoft Live Camera or Logitech Quickcam over

our dedicated cable high speed internet access channel behind a fire walled
router.

Equipment and Tools

Oscilloscope, JDR Instruments

Oscilloscope, Tektronics type 516A

Digital voltmeter, MPJA 9903 autoranging

Digital voltmeter, Extech

Power Supply, MPJA, XP-4, split supply

Power Supply, Micronta, split supply

A/D Converter, Dataq DI-190

A/D Converter, Pico Tech, Dr.DAQ

NOAA weather band receiver: Oregon Scientific
Miniature Table Saw, diamond blade: Chicago Electric
Belt/Disc Sander: Chicago Electric

Jigsaw: Chicago Electric

Small Drill Press: Chicago Electric

Large Drill Press: Delta

IAS ( custom: igniter analyzer system ) milliohmmeter
Vacuum Chamber ( Custom: for altimeter testing & design )
Dremel Tool with accessories

Soldering Irons ( Kester Rosin Core: see MSDS ): Weller
Large Drill Press: Delta

Large Table Saw: Delta

Electric MITRE Saw: Skill

Scroll Saw: Delta

Portable Router: Porter Cable

Grinder: Skill

Hand Tools

Linear and Digital Integrated Circuits: assortment

Y, Y2 Watt Resistors: Large assortment

Electrolytic, ceramic capacitors: assortment

Freescale pressure sensor MPX4100

IMSI Total CAD Software

SRI Gas Chromatograph

Gowmac HPLC System

Minolta/Land Cyclops non-contact infrared thermometer
Ozark altimeter
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SAFETY INFORMATION

As St Andrewdés Team Orion embarks on
has learned a lot from the from the first year being an SLI team in the area of
safety. This was very evident during the tours that the team was exposed to at
Marshall Space Flight Center last April. The point has been learned that Safety
is the still the single most important aspect of building and launching any level of
rockets whether a model or a real rocket that is to travel into space. Thus with
concerns of safety to the team, instructors, mentors, and bystanders the team will
build another rocket with safety in mind at all times. Again all team members
have their own copy of Handbook of Model Rocketry 7™ edition. In addition the
team® safety officer also has access to a copy of Modern High-Power Rocketry 2
book for use. Also, use of the internet is another powerful tool for research for
most every aspect of model rocketry and above.

Each St. Andrew& Team Orion member has since become NAR High
Power Rocketry (HPR) Level | Jr. With this in mind the team has developed a
very comprehensive Safety Manual (this Manual is present at all Team meetings
and launches).

This manual contains the NAR Model Rocketry Safety Code, NAR High
Powered Model Rocketry Code, the Tripoli High Powered Rocketry Safety Code,
the Tripoli FAA Rules for Rockets, the NFPA 1122, Code for Model Rocketry,
and NFPA 1127 High Powered Rocketry Safety Code. The St. Andrews Team

Orion will use all possible levels of safety in all aspects of building, examining,

25
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and testing all components in this second year project. Team Orion will conduct
themselves in a manner that demonstrates the successful completion of their
proposed project.

St. Andrews Team Orion has had many meetings to discuss the design of
their rocket. They have once again reached a consensus to keep things basic
yet versatile. The versatility at this point means that the type motor can be
flexible in type of motor to be used such as a K or L Class motor. Although the
team has a year of experience and reached Level | Jr, they still will not be able to
handle the solid rocket motor for their proposed SLI rocket, but the team has a
better understanding of HPR. In following the High Powered Rocketry Code by
both NAR and Tripoli they have asked Mr. Ken Herrick to continue to be their
Level 1l Mentor (Mr. Herrick is a Level 3 Certification with the NAR, (Cert No.
76169). Mr. Herrick with his certification level has the proper permits to handle,
store, and ship the solid rocket motors that may be used by the St. Andrews
Team Orion for NASA SLI.

St Andrews Team Orion will conduct all their tests flights at a location that
have FAA approved waivers. The two most likely locations are Princeton, IL, and
Walcott, IA. with Bong Recreational Center near Burlington, WI. as a third
possibility. The 1/5 scale model will be flown at the Northern Illinois Rocketry
Associations (NIRA) and lllinois Society of Amateur Rocketry (ISAR) launch area
located at the East Branch Forest Preserve Dist. near Glendale Heights, IL. Both
NIRA and ISAR have scheduled launch dates planned well in advance with all

the permits in place that accommodate our flying schedule.
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Team Orion members will utilize all necessary safety procedures while
using the tools and equipment to have a safe and successful conclusion to their
project. Whenever power tools are used the proper use of eye, ear, face
protection will be worn by the team members as well as adult supervisors.
Appropriate gloves will be worn on the hands of the team members when the
potential for hand injury can be a possibility or for use of burns and or chemical
spill age. The Teambs safety officer
need be indicated to determine if sound levels seem excessive and the need for
hearing protection is warranted. When use of aerosols like spray paint is used
or sanding generates air borne particulate contaminates and or harmful vapors,
masks will be worn by the people in close proximity. Whenever possible,
mechanical ventilation will be used to provide a clean air supply when work is
conducted indoors. If possible work in the open outdoor air is the best location to
do such work. Again the purpose for providing such a work environment and the
use of protective eye, ear, face, hand, and or body protection is in the interest of
personal safety for each team member and adult supervisor.

In the course of building the 1/5 scale SLI rocket and the SLI rocket there
may be several opportunities to have contact with products that are classified as
Hazardous Materials. The St. Andrews Team Orion members shall read all
Manufactures Cut and MSD Sheets to fully understand what they may be
exposed to. Based on the cautions noted in the Manufacturers Cut and MSD
Sheets the Team members are to follow the recommendations and will be

observed by adult supervision.

27
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First Aid Kits will be available as well as cold packs for minor injuries
should they occur. During all launches there will be portable fire extinguishers for
use of small fires. These extinguishers will be used based on the NFPA 10
classification for Fire Extinguishers.

The following is a list of tools which may be expected to be used in the
construction of the Team Orionb6s second year
proceeds additional tools may be used and will be added to this list. Adult
supervision will be present to ensure that Caution and all Safety measures will be

taken to prevent injuries to the students.

Tools that may be used Throughout Levels and How to Avoid Potential
Project Types of Injury
Potential Risk
Table Saw Light to Severe Cautious and notify
Laceration members when used
Band Saw Laceration and Cautious and notify
Evulsion members when used
Drill Press Puncture Cautious and notify
members when used
Dremel Tool Laceration and Cautious and notify
Abrasion/ Burns members when used
Electric Palm/ Hand Sander Abrasion/ Burns Wear working gloves
Belt Sander Abrasion/ Burns Wear working gloves
Cordless or Electric Hand Dirill Puncture Keep rotating bit away from
body
Circle Cutter Laceration Cautious and notify

members when used

Screwdrivers Puncture Overall Caution

Drill Bits / Hole Saws Puncture Overall Caution
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Soldering Iron

Hot Glue Gun (polyurethane)

Pliers

Hobby knives and Blades

Scissors
Wire Cutters

Wire Strippers

Welding Equipment

Cyanoacrylate Glue (super glue)

Epoxy

Spray Paint and Thinners

Medium to High
Burn Potential
Risk

Low to Medium
Burn Potential

Pinch and
Laceration

Laceration

Laceration
Laceration

Puncture

Burn, Fumes
Potential

Slight Burn,
Contact with skin
is risk

Low to Medium
Burn Potential
Risk, Fumes

Fumes

Keep tip away from body
and notify members of use

Keep tip away from body

Overall Caution

Overall Caution

Overall Caution
Overall Caution

Overall Caution

Use protective eye, face
mask, well ventilated areas

Overall Caution, wear latex
gloves

Discussed in section before
chart

Use in well ventilated areas,
eye, breathing protection
needed

All safety procedures for construction as well as MSD Sheets, Pre Launch

Arrival, Pre Launch Prep, Pre Launch Check List, Countdown / Launch, and

Recovery must be reviewed by each of the team members prior to any work or

procedure can progress.

The next few pages will be the final Safety section that will be

implemented in the launching of a rocket in the field. These pages are the
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launch Checklist. The Team will select a Team Range Safety Officer at each
launch. The Team Range Safety Officer will go step by step in polling the Team
members who are present as to tasks completed in preparing the rocket for
launch, for countdown and launch, through recovery.

The MSDS Section is the next section in this proposal. This section while
still in use can still be expected to grow as the St. Andrews Team Orion
progresses in the construction phase of the project. MSD Sheets will be
obtained and logged in a notebook dedicated just for of all products that Team
Orion will use in the course of building their 2nd SLI Rocket and 1/5 scale rocket.
When purchasing a product the manufacturer will be asked to also provide MSD
Sheets with their pywll8easkediftheylcnbe fbuadgon candt t h
the internet and obtained through that method.

One final note on Safety, SAFETY WILL NOT BE OVERLOOKED OR
TAKEN LIGHTLY. Everything successful that Team Orion does is due to
knowing the possible hazards and taking precautions to prevent injury and a safe
outcome in the interest of Safety. I f somet
believed to, it will be noted, discussed, and an effort will be made to correct it and
prevent a repeat incident, thus our learning process.

The following pages are a checklist that will be used and amended for all flights
of SLI Rockets. Team Orion will evaluate the checklist and amend it as they go
through practice launches. After each launch a debriefing will take place for the
benefit of Safety. This checklist is to be considered a work in progress that may

change from one launch to another.
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High Power Rocket Safety Code

. Certification. | will only fly high power rockets or possess high power
rocket motors that are within the scope of my user certification and

required licensing.

. Materials. | will use only lightweight materials such as paper, wood,
rubber, plastic, fiberglass, or when necessary ductile metal, for the

construction of my rocket.

. Motors. | 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. | will not allow smoking, open

flames, nor heat sources within 25 feet of these motors.

Ignition System. | 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.

. Misfires. If my rocket does not launch when | press the button of my
electrical launch system, | 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.

. Launch Safety. | will use a 5-second countdown before launch. | 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
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warn participants and spectators in the event of a problem. | will check the
stability of my rocket before flight and will not fly it if it cannot be

determined to be stable.

. 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 | will use a launcher length that permits the
rocket to attain a safe velocity before separation from the launcher. | will
use a blast deflector to prevent the motor's exhaust from hitting the
ground. | 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.

. 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.

. 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. | will not launch my
rockets if wind speeds exceed 20 miles per hour. | 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
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12.

13.

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.

.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.

Recovery System. | 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 | will use only flame-resistant or fireproof recovery

system wadding in my rocket.

Recovery Safety. | 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.
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PRE LAUNCH ARRIVAL
CHECKLIST #1

ST. ANDREWS ORION PROJECT II

NASA SLI
ON ARRIVAL:

1) Have rocket & associated parts, table, tools, igniters, motors, tape, Range
Box, robot, and any other tools deemed to be needed for launch.

2.) Take to launch area, launch tower and base, ignition system.

3.) Select area best suitable for launch based on weather, terrain, and
distance as required by NAR, NAR HPR, Tripoli HPR. 5,280 feet.

4.) Determine minimum required distance from launch platform for ignition
system and personnel to be located per NAR, NAR HPR Code, and Tripoli
HPR Code, and distance for complex per same Code. Also, Must comply
with U.S. Code 1348, AAi t space Eedtr al A
Act of 1958 and all other applicable federal, state, local laws, rules,
regulations, statutes, and ordinances.
5.) Team Range Safety Officer to re-verify Launch Field conditions and
all Codes are in place prior to preparing the rocket for pre-flight. (This can
only be done by knowing the Codes and in particular NAR HPR Code 13
points)

6.) Move to Pre Flight Check List next.

7.) Additional Steps as Needed
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PRE LAUNCH ARRIVAL
CHECKLIST #2
ST. ANDREWS ORION PROJECT II

NASA SLI

PRE FLIGHT PREP:

1) NAR Level 3 Mentor will handle all matters with loading and wiring the
motor for launch per NAR HPR Code and Tripoli HPR Code and all other
rules Iisted on item cumhbest .4d GMThi®OnsActi
relocated as the checklist is amended).

2.)  Team to set up launch platform CAREFULLY and SAFELY! (This section
will be relocated as the checklist is amended).

3) CAREFULLY and SAFELY! Team will assemble rocket as has been done
during practice launches. (This section has yet to be fully developed; it is
a work in progress and learning).

4.)) Payload Assembly Section.
Nosecone Payload: Preflight Procedures
1) Turn on payload download laptop computer.
2) Apply power to the payload via screw switch or other
switch

3) Start, programs, Onset Applications, Boxcar 3.7
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4) Plug 3.5mm data cable into nosecone jack to logger.
5) Click on LAUNCH LOGGER icon.
6) Add description (file name), check interval time 0.5sec.
Click START.
7) Unplug data cable from nosecone jack. Click OK.
8) Nosecone payload will record for 33 minutes; continue
launch prep. Leave laptop ON.
5.) Parachute Loading Section.
6.) Verifying Electronics for launch.
Body Payload: Preflight Procedures
1) Computer is already ON from nosecone prep). Maximize
Boxcar.
2) Apply power to the payload via screw switch.
3) Start, programs, Onset Applications, Boxcar 3.
4) Plug 3.5mm data cable into body payload jack to
logger .
5) Click on LAUNCH LOGGER icon.
6) Add description (file name), check interval time 0.5sec.
Click START.
7) Unplug data cable from nosecone jack. Click OK.
8) Body pitot payload will record for 16 minutes; continue
launch prep.

9) Leave laptop ON.
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PRE LAUNCH ARRIVAL
CHECKLIST #2
ST. ANDREWS ORION PROJECT Il

NASA SLI

PRE FLIGHT PREP: (contd.)

7.) Setting up Electronic Ignition system for launch.
8.) Safety Officer to verbally poll each Team member for completion of task.
9. Record final data prior to Launch Checklist.

10.) Additional Steps as Needed
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PRE LAUNCH ARRIVAL

CHECKLIST #3

ST. ANDREWS ORION PROJECT II

NASA SLI

LAUNCH AREA:

1)
2)
3)
4)

5)

6.)

7)

8)

9.)

10.)

11.)

12.)

Record time and all conditions prior to launch.

Make adjustments as needed.

Check Weather condition.

Mount Rocket on Rail.

Arm on board electronics to verify Altimeter and payload are operating
properly.

Un-necessary personnel to move to safe area for launch.

Connect wires to Igniters for launch.

Team Range Safety Officer to verify visually 360 degrees that all
personnel are in Safe Zone for launch.

Team Range Safety Officer to conduct a 360 degree visually surveys of
the sky for aircraft.

Team Range Safety Officer to announce an All Clear for launch count
down.

Team Recovery Crew should be in place and ready.

Launch Control Officer takes control. Surveys one last time the sky and
spectator area. Inserts key, verifies power to igniter, and conducts a 5

second countdown.
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13.)

14.)

If the rocket does not ignite and launch, Launch Control Officer will
remove the key from the ignition switch (taking the power away from the
system) and announce the key has been removed.

Additional Steps as Needed
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RECOVERY

CHECKLIST #4

ST. ANDREWS ORION PROJECT II

NASA SLI

RECOVERY:

1)

2.

3)

3.)

Locate, track progress of flight of rocket. Verify deployment of
parachute(s). Locate rocket after landing on ground. Bring rocket and
payload back to safe area behind launch area.

Data recovery from rocket at location safe from other possible
launches.

During the Post Flight. Evaluate, make recommendations for next flight.
Break down launch platform and secure site to original condition prior to

launch.

Again these check lists are not complete. Due to the use of a robot we
expect to add or modify the check list as the PDR, CDR, and FRR are
developed. These additions again will be done in the best interest of
Safety to all personnel and the environment both on the ground and in the

air space above.
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MATERIAL SAFETY DATA SHEETS

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 (I n)t O |

SECTION I - PRODUCT IDENTIFICATION

Product Name: High-Power Rocket Motor

Reload Kits Synonyms: RMS-HP Reload

Kits, Restricted AccessE ReloadKits,
Reload Kits Basic Description: Articles,

explosive, n.o.s., 1.4C, UNO351, PG li(per

DOT-E 10996) Technical Name: None

SECTION Il - HAZARDOUS INGREDIENTS

Reload kits contain propellant and delay charge modules which consist
primarilyof ammonium perchlorate (NH4ClO4) dispersed in synthetic rubber.

SECTION IIl - PHYSICAL DATA

Boiling Point Range: Decomposes Specific Gravity: Propellant ranges from
.058 to .076 Ib/cubic inch Appearance: Plastic bags containing various colored
parts Odor: None Physical State: Solid

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

Autoignition Temp.: Flammability Class: Extinguishing Media: Special Fire
Proc.: Unusual Fire Hazard: Unusual Explosion

Hazard:

550 Deg. F Flammable Water only Fire action: Water. Protect against toxic

fumes. Burning propellant gives off hydrogen chloride gas.

None Anticipated
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