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Section   1:   General   Information 

1.2a   Adult   Educator 

Mr.   Zeb   Nicholson,    zeb.nicholson@cfschools.org ,   (319)   939-2169 

1.2b   Mentor 

Mr.   Tyler   Sorensen,    tylersorensen3@gmail.com ,   (319)   269-2592 

1.3:   Safety   Officer  

Mr.   Randev   Goonesekere,    randev.goonesekere@gmail.com ,   (319)   243-9211 

1.4   Student   Team   Leader  

Mr.   William   Burken,    weburken@gmail.com ,   (319)   242-2934 

 

1.5   Team   members   and   their   roles 

Team   members   include   6   students   who   are   juniors   and   seniors   in   high   school,   as   well   as   two 

mentors.   One   mentor   works   as   a   teacher   at   Cedar   Falls   High   school,   and   one   attends   the 

University   of   Wisconsin   -   Platteville.   We   also   have   a   workshop   supervisor   that   works   at   Cedar 

Falls   High   school   as   well.  

Key   Members   and   Roles: 

William 

● Team   Leader 

● Electronics   advisor 

Randev 

● Safety   Officer 

● Assistant   electronics   advisor 

 

mailto:zeb.nicholson@cfschools.org
mailto:tylersorensen3@gmail.com
mailto:randev.goonesekere@gmail.com
mailto:weburken@gmail.com


 

Erik 

● Fundraising   Manager 

● Assistant   Safety   Officer 

Ryan 

● Construction/Materials   Acquisition 

● Electronics   advisor 

Andre 

● Education/Outreach   Manager 

● Assistant   fundraising   manager 

Duncan 

● Treasurer 

● Project   Plan   Organizer 

Zeb   Nicholson 

● Adult   educator   -   Cedar   Falls   High   School   engineering   teacher 

● Technical   Advisor   -   NAR   Level   2   HPR   certified  

Tyler   Sorensen 

● Team   Mentor   -   NAR/TRA   Level   2   HPR   certified  

● UW-Platteville   Rocket   Club   Safety   Officer   and   former   vice   president. 

● Has   competed   in   and   won   several   collegiate   rocket   contests   through   UW-P 

Kurt   Balvanz 

● Workshop   Supervisor 

 

1.6   NAR/TRA   Section   Affiliation 

For   the   purposes   of   mentoring,   review   of   designs   and   documentation,   and   launch   assistance, 

our   team   will   work   with   Tripoli   Wisconsin   Association,   TRA   Prefecture   #30. 

 



 

Section   2:   Facilities/Equipment 

2.1   Facilities 

● Cedar   Falls   High   School,   Room   31   is   the   base   of   operations   for   our   rocket   club.   We 

meet   there   to   work   on   documents   for   the   project   such   as   the   proposal.   A   majority   of   the 

research   as   well   as   construction   of   the   rocket   will   be   completed   there   too.   The   room 

offers   a   lathe;   manual   and   CNC,   3D   printer,   foam   cutter,   drill   press,   laser   cutter,   along 

with   other   commonly   used   hand   and   power   tools   used   for   rocket   construction. 

● The   University   of   Northern   Iowa   is   located   in   our   hometown,   and   their   industrial   tech 

department   offers   a   facility   to   complete   manufacturing   work   that   can   not   be   done   at 

Cedar   Falls   High   School.   The   campus   also   has   a   library   with   24-hour   access   that   we 

can   use   for   meetings,   research,   etc.   We   will   also   utilize   their   soccer/football   practice 

field   areas   for   any   low-power   rocket   launches   (educational   outreach,   scale   testing,   etc.) 

● Hawkeye   community   college,   a   small   community   college   in   Waterloo,   Iowa,   offers 

opportunities   for   machining   and   rocket   construction   as   well.  

● The   University   of   Wisconsin   -   Platteville   Engineering   Hall   workshop   will   also   be 

available   to   us.   This   is   where   final   touches   on   the   rocket   will   be   made   and   our   mentor, 

Tyler   Sorensen,   will   work   with   us   and   check   over   to   see   that   the   rocket   will   abide   by 

NAR   safety   code   and   NFPA   code   1127.   We   will   also   use   the   UW-Platteville   “Pioneer 

Rocket   Club”   launch   site   located   near   their   campus   for   launching   our   full   scale   rocket. 

● Cedar   Falls   Public   Library-   After   school   hours   meeting   place   where   work   on   the 

proposal   was   done,   and   where   future   reports   and   presentations   will   be   worked   on   and 

presented. 

● University   of   Iowa   Wind   Tunnel   -   Offers   the   team   a   space   that   is   available   to   test   rocket 

aerodynamics   and   calculate   the   drag   coefficient.   We   have   used   this   data   in   the   past   for 

the   TARC   contest   and   will   continue   to   use   it   for   this   project   in   order   to   estimate   the 

rocket’s   apogee   and   other   flight   information   without   having   to   launch   the   actual   rocket.  

 

 



 

2.2   Equipment 

Cedar   Falls   S.T.A.R.S.   rocket   club   is   fully   student   lead   and   will   be   lead   by   team   captain,   Will 

Burken.   Students   will   fully   design   and   construct   the   rocket   with   Adult   Educator   Zeb   Nicholson 

and   mentor   Tyler   Sorensen   overseeing   the   design   process   and   construction,   making   sure   that 

they   follow   the   NAR   safety   codes   as   well   as   state   and   federal   rules   and   laws.   The   team   Safety 

Officer,   Randev   Goonesekere,   will   make   sure   the   team   follows   these   procedures   as   well.   Flight 

testing   will   be   done   in   Kansasville,   WI   at   the   Richard   Bong   State   Recreation   Area   for   our   high 

powered   rocket   with   assistance   from   our   Mentor,   Tyler   Sorensen,   of   University   of   Platteville 

Wisconsin   and   is   Safety   Officer   and   former   vice   president   of   that   rocket   club.   Team   member 

and   Safety   officer,   Randev   Goonesekere,   will   oversee   the   launch   to   make   sure   NAR   safety 

codes   are   followed   such   as   distance   of   cleared   area   and   distance   to   stand   away   from   launch 

pad.   The   UNI   Campus   soccer/football   practice   fields   is   where   our   team   will   test   the   scale 

model   of   our   rocket.   Adult   Educator,   Zeb   Nicholson,   as   well   as   our   Safety   Officer,   will   oversee 

launch   procedures,   follow   NAR   safety   code,   and   oversee   to   make   sure   it   follows   the   safety 

plan   laid   out   in   this   document.   Our   team   has   access   to   the   simulation   programs   RockSim   and 

OpenRocket   to   help   with   design   of   the   rocket.   We   will   also   use   Autodesk   Inventor   Professional 

to   model   the   electronics   and   payload   sections.   To   use   these   programs   our   team   members 

have   individual   chromebooks   as   well   as   desktops   in   Room   31   in   Cedar   Falls   High   School.  

 

Section   3:   Safety 

 

1 Members   of   the   rocket   club   will   be   briefed   on   the   hazardous   materials   and   how   to 

properly   handle   them.   Safety   Data   sheets   will   also   be   available   in   environments   with   close 

proximity   of   these   materials.   A   risk   assessment   will   be   included   in   the   working   document   (See 

Appendix   2). 

 

 



 

1.1  

A   certified   member   will   order,   store,   handle,   and   deal   with   the   transport   of   the   motors.   That 

member   will   also   claim   the   rocket   as   is   required   with   certification.   The   safety   procedures   for 

the   launch   of   the   rocket   will   be   enforced   by   the   Range   Safety   Officer(RSO)   and   our   team’s 

safety   officer.   Other   team   members   and   spectators   will   follow   guidelines   that   pertain   to   them. 

Certified   team   members   will   use   and   oversee   the   usage   of   hazardous   materials   and   tools. 

1.2  

All   rules   regarding   safety   and   general   conduct   of   the   facilities   used   by   team   members   will   be 

followed.   A   list   of   the   facilities   are:   Cedar   Falls   High   School,   U   of   I   Wind   Tunnel   Annex,   Richard 

Bong   State   Recreation   Area,   Cedar   Falls   Public   Library,   Univ.   of   Northern   Iowa,   Hawkeye 

Comm.   College,   and   UW-Platteville.   The   safety   officer   will   ensure   that   all   rules   and   all   safety 

precautions   are   followed. 

   A   meeting   will   be   held   for   all   team   members   to   discuss   safety   for   operating   tools   and 

hazardous   materials.   All   team   members   will   be   briefed   on   procedures   and   will   sign   an 

agreement   signifying   that   they   understand   and   will   follow   all   guidelines.   Another   meeting   will 

be   held   to   make   sure   all   team   members   understand   the   procedures   during   launch   days   and 

other   launches.   NFPA   and   TRA/NAR   codes   will   be   discussed   and   understood. 

Every   member   on   the   team   will   agree   to   and   sign   a   statement   (see   Appendix   1)   that 

acknowledges   the   safety   risks   and   procedures   designated   by   the   safety   officer   or   advisor. 

Personal   Protective   Equipment   (PPE)   will   be   worn   at   all   times   when   needed   and   members   not 

adhering   to   the   agreement   or   rules   of   the   facilities   will   be   subject   to   administrative 

consequences   by   the   safety   officer,   adviser,   or   team   leader. 

1.3  

Before   rocket   building   meetings   begin,   the   safety   officer   will   lead   a   short   but   mandatory 

meeting   to   review   safety   procedures   for   all   tools   and   equipment,   and   materials   that   may   be 

considered   hazardous.   The   meeting   will   also   include   a   review   of   all   Material   Safety   Data 

 



 

Sheets   (MSDS)   to   ensure   that   all   team   members   are   familiar   with   all   procedures   for   handling 

dangerous   materials.   Warning   signs   about   hazardous   materials   will   be   on   all   rocket   plans 

using   those   materials.   The   proper   Personal   Protective   Equipment   (PPE)   will   be   displayed   and 

demonstrated   during   the   meeting   to   ensure   team   members   know   the   proper   PPE   to   be   used 

during   the   different   phases   of   construction.   An   emphasis   on   proper   PPE   usage   (dust   mask, 

safety   glasses,   gloves)   will   be   emphasized   before   every   construction   work   session   in   which 

fiberglass   is   being   handled,   cut,   sanded,   etc.   If   a   team   member   is   not   using   the   proper   PPE, 

the   will   be   asked   to   stop   their   work   and   may   be   subject   to   administrative   consequences. 

Proper   ventilation   will   be   ensured   during   all   work   sessions   as   well.   All   work   rooms   we   will   use 

will   have   proper   and   functioning   ventilation   systems   to   ensure   proper   health   codes   are 

followed.   A   safety   officer/assistant   safety   officer   must   be   present   during   all   construction 

sessions. 

1.4  

The   safety   of   our   rocket’s   flight   will   be   a   top   priority   during   the   design   stage.   By   adding   solar 

panels   to   the   exterior   of   our   rocket   we   recognize   that   our   rocket’s   stability   needs   to   be   checked 

frequently.   We   plan   to   test   our   rocket’s   stability   in   a   wind   tunnel   rather   than   perform   a   “heads 

up”   live   launch.   Once   this   testing   successfully   proves   our   rocket’s   stability   at   high   velocities   we 

can   then   proceed   to   a   live   launch   of   the   rocket.   During   launching   events   student   and   spectator 

safety   will   be   our   highest   priority.   Safety   officers   will   be   in   charge   of   monitoring   regulations   from 

NRA/TRA   along   with   safety   procedures   of   the   competition.   Prior   to   launch   days,   we   will 

conduct   regulation   checks   to   ensure   compliance   with   federal,   state,   and   local   laws.   Prior   to 

launch   day,   NAR/TRA   officials   that   have   sponsored   the   launch   event   will   ensure   proper 

paperwork   and   permission   is   obtained   from   a   legal   perspective   for   all   launches.   Specific   to   the 

use   of   air   space,   Federal   Aviation   Regulations   14   CFR,   Subchapter   F,   Part   101,   Subpart   C; 

Amateur   Rockets,   Code   of   Federal   Regulation   27   part   55:   Commerce   in   Explosives;   fire 

prevention,   NFPA   1127   “Code   for   High   Power   Rocket   Motors.”   Thorough   knowledge   of 

regulations   regarding   airspace   and   use   of   high-powered   motors   will   be   extremely   important 

 



 

and   will   be   known   by   the   safety   officer   and   safety   advisor.   The   officer   will   make   sure   the   team 

follows   regulations   for   any   launch   performed   by   the   team.  

1.5  

Motors   will   be   ordered   through   Wildman   Rocketry   by   the   team   mentor   who   has   Level   2 

certification.   The   motors   for   testing   will   be   shipped   by   Wildman   Rocketry   to   our   mentor   in 

Wisconsin   where   he   will   store   them   in   compliance   with   all   regulations.   Prior   to   the   rocket   being 

launched,   the   motors   will   be   taken   out   and   transported   to   the   launch   site   using   proper   storage 

and   transportation   regulations.   A   Level   2   certified   team   member   will   then   assemble   the   motor 

in   the   rocket.  

1.6  

Safety   agreement   (located   in   Appendix   1)   was   created   to   ensure   that   members   understood   all 

of   the   safety   hazards   ,   and   read   the   applicable   safety   regulations.  

Section   4:   Technical   Design 

 
Figure   4.1:   OpenRocket   simulation   of   our   proposed   rocket   design 
 

 



 

4a. 

Our   preliminary   rocket   design   (see   Fig.   4.1)   is   8   feet   tall,   and   5   inches   in   diameter.   After 

discussing   the   design   with   our   mentor   we   estimate   the   weight   of   the   rocket   without   a   motor   to 

be   15   pounds.   The   majority   of   the   vehicle   will   be   made   out   of   fiberglass   including   the   body, 

fins,   and   nose   cone   structure.   We   have   decided   fiberglass   is   a   good   candidate   for   the   building 

material   because   it   is   fairly   lightweight,   yet   strong.   It   is   also   much   cheaper   than   other   materials 

like   it   such   as   carbon   fiber,   and   it   is   moldable.   We   will   likely   have   to   do   some   specific   molding 

of   the   nose   cone   and   possibly   the   body   tube   in   order   to   attach   our   solar   panels.   Some   parts   of 

our   rocket   will   be   made   using   ABS   plastic   that   is   3D   printed   because   we   have   access   to   a 

high-end   3D   printer   at   our   school,   and   we   are   very   effective   at   designing   unique   parts   needed 

for   our   rockets.  

4b. 

We   have   run   preliminary   simulations   on   OpenRocket   (Fig.   4.1)   using   our   desired   K590   motor 

from   CTI   and   we   get   very   desirable   results.   The   apogee   of   5,494   feet   AGL   is   just   over   our 

target   of   5,280   feet   AGL   (SEE   Fig.   4.1).   It   also   shows   a   velocity   off   the   rail   of   61   fps   (18.7   m/s), 

which   exceeds   the   minimum   “vel.   off   the   rail”   requirement   of   52   fps   (15.8   m/s).   We   predict   that 

the   rocket   may   end   up   weighing   more   with   all   the   given   electronics   and/or   having   a   greater 

coefficient   of   drag,   therefore   bringing   our   maximum   altitude   down   closer   to   our   target   of   5,280 

feet.  

4c. 

Our   projected   parachute   system   design   is   a   dual   deployment   system.   At   apogee,   a   20   inch 

Recon   drogue   parachute   will   be   deployed   from   the   rocket   as   it   separates,   and   then   once   the 

rocket   reaches   700   feet,   a   larger   60   inch   main   parachute   will   deploy   to   slow   the   rocket   to   an 

acceptable   rate   of   descent.  

 



 

4d. 

Our   motor   will   be   a   K590   motor   because   it   gives   us   enough   power   to   get   to   an   apogee   of 

5,280   feet   while   also   reaching   a   “off   the   rail   velocity”   greater   than   52   fps   (Fig.   4.1).   We   will   also 

be   using   Cesaroni   brand   motors   because   we   have   worked   with   them   before   and   are   satisfied 

with   the   quality   and   usability   of   the   brand. 

4e. 

Our   projected   payload   will   be   solar   panels   wrapped   onto   the   rocket   along   with   a   battery   on   the 

inside   which   the   panels   will   charge.   We   are   testing   to   see   if   the   amount   of   solar   energy 

harnessed   at   the   predicted   elevation   of   5,280   ft.   AGL   is   greater,   less   than,   or   equal   to   the 

amount   of   solar   energy   harnessed   on   the   ground   during   the   same   time.   When   we   launch   our 

rocket,   we   will   have   a   gyroscope   in   the   rocket   that   senses   the   tilt   of   the   rocket   as   it   flies.   On   the 

ground,   we   will   have   a   replica   of   the   rocket   that   will   tilt   and   move   as   our   rocket   tilts   since   we 

know   the   angle   of   the   rays   of   the   sun   affect   how   much   energy   is   received.   The   ground   replica 

will   have   its   own   solar   panels   and   battery.   Once   the   flight   is   over,   both   batteries   will   be   tested 

for   how   much   charge   they   contain,   and   will   be   used   to   gauge   how   much   they   received.   Our 

team   has   found   flexible   solar   panels   that   are   fairly   inexpensive,   yet   of   high   quality.   They   will   be 

attached   to   the   outside   of   the   rocket,   but   they   are   very   thin   which   will   help   reduce   the   amount 

of   added   drag   during   flight.   The   intention   of   the   design   will   be   to   have   the   solar   panels   conform 

to   the   shape   of   the   rocket   as   much   as   possible   so   as   not   to   affect   the   flight   significantly.   All 

wiring   running   from   the   solar   panel   to   the   battery   will   be   completely   hidden   from   view   and 

therefore   won’t   affect   the   aerodynamics/stability.   We   will   drill   holes   into   the   rocket   for   the   wires 

needed   to   run   from   the   panels   to   the   battery.   Once   the   wires   are   run   through   the   holes,   we   will 

plug   the   holes   using   an   epoxy   or   putty,   eliminating   unneeded   holes   on   the   rocket. 

 



 

 

4f. 

Requirements 

i. The   altimeters   we   will   be   using   are   the   StratoLoggerCF,   which   are   commercially 

available   on   multiple   websites.   We   will   purchase   an   electronics   kit   that   comes 

with   a   dedicated   arming   switch   that   will   allow   us   to   turn   on   each   altimeter   from 

the   outside   of   the   rocket.   We   will   have   dedicated   Duracell   batteries   that 

exclusively   power   each   altimeter   individually,   since   they   are   high   quality   and 

reliable   batteries   to   use   for   rocketry.   We   will   have   3   sections   to   our   rocket:   1)   a 

booster   section   with   the   motor,   the   drogue   chute,   and   protective   wadding   in   it,   2) 

a   payload   section   with   the   main   parachute,   the   solar   panel   electronics,   and   the 

dual   deployment   electronics   bay,   and   3)   the   nose   cone   section   which   will   contain 

extra   weight   to   balance   out   the   rocket.   We   will   use   a   single   stage   K590   motor 

powering   the   rocket   in   its   flight.   The   design   of   the   rocket   will   be   geared   towards 

the   ease   of   preparation,   and   as   much   preparation   that   can   be   done   before   the 

launch   will   be   completed.   The   igniter   we   will   be   using   will   be   charged   using   a 

standard   twelve   volt   battery,   and   this   igniter   comes   with   the   motors   we   will   be 

buying.   Using   RockSim,   our   team   will   make   sure   that   our   static   stability   (the 

distance   between   the   center   of   pressure   and   center   of   gravity)   is   at   least   2.0 

calibers.   Our   subscale   rocket   will   be   created   and   flown   on   or   before   November 

30th,   which   will   be   powered   by   an   H-class   or   I-class   motor.   We   will   have   built   and 

launched   our   final   rocket   by   the   required   date   of   March   5th   so   as   to   verify   the 

readiness   and   stability   of   the   rocket.   We   will   not   have   any   protuberances   on   our 

rocket,   because   the   only   thing   that   might   stick   out   in   the   slightest   would   be   our 

solar   panels,   which   are   going   to   be   streamlined   into   the   rocket   so   that   there   is   the 

smallest   amount   of   drag   as   possible.   There   will   be   no   forward   canards,   forward 

firing   motors,   hybrid   motors,   or   clusters   of   motors   on   the   rocket.   We   will   utilize   an 

 



 

Aeropack   retainer   for   our   motor   to   avoid   a   friction   fitting   motor.   With   the   current 

weight   and   power   of   our   motor,   we   will   not   exceed   Mach   1   during   any   part   of   our 

flight.   Our   rocket’s   weight   will   be   fairly   evenly   distributed,   but   more   concentrated 

near   the   nose   cone   since   our   electronics   and   solar   panels   will   be   in   that   section. 

The   motor   itself   will   increase   the   amount   of   weight   near   the   bottom   of   the   rocket, 

but   this   will   quickly   be   eliminated   as   the   motor   burns   out.  

ii. The   recovery   system   we   currently   have   planned   for   the   rocket   includes   a   20   inch 

drogue   chute   that   will   be   released   at   apogee   to   let   the   rocket   fall   at   a   reasonable 

rate   until   a   larger,   60   inch   main   parachute   will   open   at   700   feet   above   the   ground 

that   will   slow   the   rocket   to   a   safe   rate   as   it   reaches   the   ground.   Each   parachute 

event   will   have   redundant   electronic   altimeters   to   ensure   a   successful   ejection. 

Before   we   leave   to   launch   our   rockets   in   Platteville   Wisconsin,   we   will   do   ground 

ejection   charge   tests   to   make   sure   the   parachutes   leave   the   rocket   in   an 

acceptable   fashion   and   the   black   powder   charges   have   the   right   amount   of 

power   (enough   to   separate   the   rocket   without   being   too   much   and   damaging   the 

rocket).   Using   RockSim,   we   will   make   sure   that   we   have   a   large   enough 

parachute   to   slow   our   rocket   to   have   an   acceptable   amount   of   kinetic   energy   of 

75   ft-lbf   at   landing.   The   batteries   powering   our   recovery   system   circuits   will   be 

completely   independent   from   the   payload   battery   that   gets   charged   by   our   solar 

panels.   The   battery   powering   this   will   be   a   Duracell   battery   since   they   are   of   the 

highest   quality   known   to   our   team.   Neither   our   primary   nor   secondary 

deployments   will   use   the   motor   ejection   to   deploy,   except   as   a   tertiary   backup. 

Instead   they   will   use   electronically   controlled   charges,   which   will   be   powered   with 

their   own   independent   batteries.   Each   parachute   deployment   will   have   two 

independent/redundant   altimeters   with   black   powder   charges   to   eject   the 

respective   parachutes.   The   first   drogue   ejection   charge   will   ignite   at   apogee,   and 

the   backup   drogue   charge   will   be   set   to   ignite   at   “apogee   +1   second”.   The   main 

chute   ejection   charge   will   be   set   to   ignite   at   700   ft.   AGL,   and   the   backup   will   be 

set   to   ignite   at   600   ft   AGL.   The   main   and   drogue   chute   compartments   will   be 

 



 

utilizing   shear   pins   in   their   construction.   By   lowering   the   deployment   altitude   of 

our   main   parachute   to   700   feet   AGL,   our   rocket   will   land   in   the   2500   foot 

recovery   zone.   Our   rocket   will   land   entirely   tethered   together,   so   only   one 

electronic   tracking   device   will   be   needed.   We   will   be   using   a   commercially 

available   tracking   device   purchased   by   Wildman   Rocketry,   which   will   allow   us   to 

find   our   rocket   in   the   range   it   could   cover   from   launch   to   land.   Our   rocket   will   not 

have   any   radio   transmitting   devices   besides   the   on   board   gyroscope,   so   the   only 

things   we   will   need   to   separate   is   the   altimeter   and   the   gyroscope.   They   will   be 

placed   in   separate   compartments   to   reduce   the   risk   of   information   becoming 

skewed   or   destroyed.  

iii. The   experiment   we   will   be   conducting   is   based   on   the   intensity   of   solar   power 

based   on   altitude.   This   is   subject   to   change   if   NASA   decides   that   the   experiment 

should   be   modified/improved.   The   data   that   will   be   collected   from   the   payload   is 

the   amount   of   energy   produced   by   the   solar   panels   on   the   exterior   of   the   rocket, 

which   will   be   connected   to   an   interior   battery.   The   payload   itself   will   be   reusable 

since   the   solar   panels   will   not   be   subjected   to   forces   that   will   compromise   its 

structure,   and   the   battery   is   reusable.  

iv. Our   team   will   utilize   a   launch   and   safety   checklist   for   every   launch   that   will   occur 

throughout   this   entire   process.   Our   team   safety   officer   is   Randev   Goonesekere, 

who   will   be   responsible   for   the   safety   of   all   of   our   processes.   He   will   look   over   the 

following   to   make   sure   there   are   no   safety   concerns:   design   and   payload   of   the 

vehicle,   construction   of   the   rocket   and   attachment   of   the   payload,   assembly   of 

the   vehicle   and   payload,   ground   testing,   sub-scale   and   full-scale   launch   tests, 

launch   day,   recovery   activities,   and   all   activities   that   happen   throughout   our 

educational   engagement.   He   will   make   sure   all   guidelines   created   by   the   team 

for   construction,   assembly,   launch,   and   recovery   are   followed   so   risk   is   reduced. 

Randev   will   work   to   help   write   and   revise   all   safety   codes   and   analyses   required 

by   the   team.   The   entire   team   will   follow   all   local   regulations   of   the   local   rocket 

club’s   RSO.   We   will   also   relay   our   intentions   to   the   local   club’s   president   before 

 



 

attending   any   NAR   or   TRA   launch.   All   rules   created   by   the   FAA   will   be   followed 

by   the   entire   team   to   ensure   safety   of   our   team   and   of   those   around   it.  

4g. 

A   major   problem   we   will   have   to   figure   out   is   how   we   will   successfully   link   a   gyroscope   to   an 

apparatus   on   the   ground   that   will   mirror   the   rocket’s   orientation   in   flight.   Another   problem   we 

will   have   to   figure   out   is   how   we   will   attach   the   solar   panels   to   the   rocket   in   a   manner   that   will 

keep   them   mounted   firmly   without   damaging   them   during   flight.   A   different   problem   we   will 

have   to   tackle   is   how   to   measure   the   amount   of   energy   produced   both   by   the   rocket   in   flight 

and   the   rocket   on   the   ground   in   easily   discernable   ways.   A   concern   in   our   experiment   is   if   the 

solar   panels   being   used   will   be   durable   enough   to   experience   the   G-Forces   in   the   launch   and 

the   landing   of   the   rocket   without   being   damaged. 

 

 

Section   5:   Educational   engagement  

The   2016-17   Cedar   Falls   S.T.A.R.S.   Rocket   Club   had   a   TARC   Competition   team   that 

consisted   of   7   students   from   Cedar   Falls   High   School.   4   sophomores   and   3   juniors.   This   year 

we   wanted   to   make   sure   we   brought   in   more   sophomores   that   could   learn   and   help   carry   on 

the   club   once   the   current   students   graduated.   The   Rocket   Club   Advisor   (Mr.   Zeb   Nicholson) 

issued   an   announcement   to   be   relayed   on   the   intercom   during   the   morning   and   afternoon 

announcements.   The   announcement   told   of   a   scheduled   meeting   on   Tuesday   the   28th   of 

August   for   new   and   returning   members.   We   plan   on   continuing   this   Outreach   technique   for 

next   year   to   recruit   new   people. 

 

Team   members   of   Operation   Helios   will   lead/mentor   our   Future   Rocketeers   Program. 

An   early   outreach   program   to   get   kids   involved   in   STEM   fields.   Activities   will   include   a   wide 

range   of   things   like   constructing   legos,   building   and   flying   rockets,   chemical   reactions   in   the 

 



 

kitchen,   math   jeopardy,   or   the   growth   of   a   caterpillar.   Some   members   also   volunteered   for 

one-on-one   mentorships   to   help   kids   with   their   homework.   This   will   be   advertised   on   our 

website,   and   flyers   posted   throughout   Cedar   Falls.   The   event   will   be   held   at   the   Cedar   Falls 

Public   Library   every   2nd   Sunday   of   the   Month. 

 

Operation   Helios   members   will   also   host   a   Learn   and   Launch.   It   will   be   advertised   to   the 

friends   and   family   of   the   team   members,   as   well   as   other   students   at   the   local   elementary 

schools   and   our   sponsors.   The   day   will   consist   of   each   team   member   telling   the   audience   why 

they   chose   to   enter   a   field   of   engineering,   and   what   they   plan   to   do   in   their   future.   They   will 

then   explain   Operation   Helios’s   Proposal,   design   process,   and   our   visit   in   April   to   MSFC   in 

Alabama.   The   high   powered   rocket   will   then   be   launched   to   show   the   team's   success.   This   will 

all   be   done   on   a   secure   regulated   plot   of   land   for   the   highest   amount   of   safety.   This   day   is 

meant   to   show   our   thanks   to   all   the   people   who   donated   and   supported   the   team   members 

and   the   Operation   Helios   Project. 

 

 

  

 



 

Section   6:   Project   Plan 

6.1   Timeline/schedule 

October 

Sunday Monday Tuesday Weds. Thurs. Friday Saturday 

1 2 3-   Weekly 

meeting 

4 5 6- 

Accepted 

proposals 

announced 

7 

8-First 

Future 

rocketeers 

9 10-   Weekly 

Meeting, 

Start 

Buying 

Materials 

11 12 

PDR 

Q&A 

13 

 

14 

15 16 17-   Weekly 

Meeting 

18-Have 

sections 

I-III   done 

on   PDR 

19 20 21 

22 23 24-   Weekly 

Meeting 

25 26 27 28 

29 30 31-   Weekly 

Meeting, 

Start   Scale 

Model   build 

    

 



 

 

November 

Sunday Monday Tuesday Weds. Thurs. Friday Saturday 

   1-Have 

sections 

IV-VI   done 

on   PDR 

2-Create 

Website   by 

now,   PDR 

presentation 

done 

3- 

Website 

created, 

PDR 

posted 

by   8:00 

am 

4-Will   and 

Ryan   get 

L1/L2 

certified   at 

Midwest 

Power 

5 6 7-   Weekly 

Meeting  

8 9 10 11 

12-Future 

Rocketeers 

13 14- 

Weekly 

Meeting 

15 16 17 18 

19 20 21- 

Weekly 

Meeting 

22 23 24 25 

26 27 28- 

Weekly 

Meeting 

29-PDR 

conference 

by   now, 

Scale 

model 

complete 

30-   Launch 

scale   model 

rocket 

  

 

  

 



 

 

December 

Sunday Monday Tuesday Weds. Thurs. Friday Saturday 

     1 2 

3 4-Have 

CDR 

Sections 

I-III 

completed 

5-   Weekly 

Meeting 

6-CDR 

Q&A 

7 8 9 

10-Future 

Rocketeers 

11 12-   Weekly 

Meeting 

13 14 15 16 

17 18 19-   Weekly 

Meeting 

20 21 22 23 

24 25 26-   Weekly 

Meeting, 

Start   Build 

on   Full   Scale 

27 28 29 30 

31       

 

 

 

 

 

  

 



 

 

January 

Sunday Monday Tuesday Weds. Thurs. Friday Saturday 

 1 2- 

Weekly 

Meeting 

3 4 5 6 

7-Order 

parts   for 

full   scale 

rocket 

8-Have 

CDR 

Sections 

IV-VI 

finished 

9- 

Weekly 

Meeting 

10-CDR 

Presentation 

needs   to   be 

finished 

11-Make 

sure 

CDR   is 

polished 

and 

reviewed 

12-CDR 

posted   by 

8:00am 

CST 

13 

14-Future 

Rocketeers 

15-   Start 

build   of 

Full   Scale 

rocket 

16- 

Weekly 

Meeting 

17 18 19 20,  

21 22 23- 

Weekly 

Meeting 

24 25 26 27 

28 29 30- 

Weekly 

Meeting 

31-CDR 

conferences 

by   today 

   

 

 

 

  

 



 

 

February 

Sunday Monday Tuesday Weds. Thurs. Friday Saturday 

    1 2-Rocket 

must   be 

completed 

by   today 

3 

Full   scale 

launch   at 

Platteville  

4 5 6-   Weekly 

Meeting 

7-FRR 

Q&A 

8-Have 

FRR 

sections 

I-IV 

complete 

9 10 

 

11-Future 

Rocketeers 

12 13- 

Weekly 

Meeting 

14 15 16 17, 

Platteville 

Trip 

 

18 19 20- 

Weekly 

Meeting 

21 22 23 24- 

Platteville 

Trip 

25 26 27- 

Weekly 

Meeting 

28-Have 

FRR 

sections 

V-VII 

complete 

   

 

 



 

March 

Sunday Monday Tuesday Weds. Thurs. Friday Saturda

y 

    1 2-Have   FRR 

presentation 

complete 

3 

4-Check 

over   FRR 

and 

Presentation 

5-FRR 

posted   by 

8:00am 

CST 

6-   Weekly 

Meeting 

7 8 9 10 

11-Future 

Rocketeers 

12 13- 

Weekly 

Meeting 

14 15 16 17 

18 19 20- 

Weekly 

Meeting 

21 22-FRR 

conference 

by   now 

23 24 

25 26 27- 

Weekly 

Meeting 

28 29 30 31 

 

 

 

  

 



 

 

April 

Sunday Monday Tuesday Weds. Thurs. Friday Saturday 

1 2 3-   Have 

LRR 

documents 

ready 

4-Go   to 

Alabama! 

5 

Launch 

Week 

Kickoff 

6 

Launch 

Week 

Activities 

7 

Launch 

Day   & 

Banquet 

8-Future 

Rocketeers 

9 10-   Weekly 

Meeting 

11 12 13 14 

15 16 17-   Weekly 

Meeting 

18 19 20 21 

22 23 24-Weekly 

Meeting 

25 26 27-PLAR 

posted 

8:00am 

CST 

28 

29 30      

 

 



 

6.2   Budget 

 

 



 

Total   budget:   $6,000 

a. We   are   budgeting   $500   to   the   motors   to   our   rockets.   We   plan   on   using   K590 

Cesaroni   motors,   which   cost   between   $150-$175   each   after   Hazmat   shipping. 

We   plan   on   needing   to   use   at   least   3   of   these,   for   our   test   launches   and   final 

flight,   and   we   are   budgeting   extra   just   in   case   there   is   a   problem   with   one   of   the 

other   engines,   or   if   the   launches   do   not   turn   out   successful. 

b. There   will   be   $2,000   of   our   budget   devoted   to   travel.   For   the   trip   to   Huntsville, 

Alabama   the   team   is   going   to   need   two   hotel   rooms   for   a   span   of   about   4   nights, 

with   each   hotel   room   costing   about   $125   per   night,   adding   up   to   a   total   of   $1,000. 

We   will   also   need   to   purchase   gas   for   the   school   van   we   will   be   taking   down 

there.   With   the   current   price   of   gas,   that   will   cost   around   $300.   Since   a 

substantial   amount   of   work   and   launching   will   be   done   in   Platteville,   Wisconsin, 

which   is   122   miles   away,   we   will   need   to   add   about   $700   to   our   budget   for   our 

multiple   trips   up   there.   All   of   these   added   together   makes   our   budget   for   travel. 

c. Our   rocket   team   will   be   budgeting   $550   towards   the   scale   model   version   of   our 

rocket   that   is   a   requirement   of   the   project.   We   will   need   to   pay   for   the 

fiberglass/cardboard   needed   for   the   body,   the   nose   cone,   the   parachute   and   its 

shock   cord,   the   motor,   motor   mount,   fasteners,   and   everything   else   needed   to 

complete   it.  

d. The   Cedar   Falls   Rocket   Club   is   going   to   need   to   spend   about   $2,000   on 

materials   for   our   final   rocket.   It   will   cost   a   substantial   amount   of   money   to   make 

our   rocket   since   it   is   out   of   fiberglass,   and   since   it   is   8   feet   tall.   The   solar   panels 

and   accompanying   electronics   that   will   be   necessary   will   account   for   another 

large   part   of   our   budget.  

e. As   part   of   our   research,   we   will   have   a   solar   panel   stationed   on   the   ground   during 

the   rocket’s   flight.   This   panel   will   be   communicating   with   the   rocket   in   order   to 

keep   the   direction   of   the   panels   on   the   rocket   in   sync   with   the   panels   on   the 

ground   throughout   the   entire   flight. 

 



 

f. Our   itemized   budget   plus   travel   expenses   total   just   over   $5,000,   but   we   are 

making   our   total   budget   $6,000.   As   part   of   our   safety   plan,   we   want   to   account 

for   unexpected   expenses   such   as   broken   parts,   extra   items   we   need   to 

purchase,   and   additional   travel   expenses.   We   are   using   a   20%   overage   as   our 

basis   for   our   Total   Budget   amount.   We   will   also   plan   to   continue   to   fundraise   after 

we   have   reached   this   target   of   $6,000   so   that   we   can   have   a   start-up   fund   ready 

for   next   year’s   team. 

 

6.3   Funding  

Our   team   will   be   relying   on   the   donations   of   local   businesses   to   finance   our   project   this   year, 

but   we   have   also   secured   funding   from   the   Iowa   Space   Grant   Consortium   who   has   committed 

to   donating   a   generous   amount   towards   our   NSL   project.   We   also   have   $1,000   from   our   5th 

Place   finish   at   TARC   last   year.   Since   John   Deere’s   largest   campus   in   the   entire   world   is   in   the 

area   we   live   in,   they   fund   many   STEM   related   clubs   and   groups   that   local   schools   have, 

including   our   Rocket   Club.   Rockwell   Collins,   an   Iowa   based   company   that   donates   strongly   to 

TARC   every   year   is   another   possible   source   of   funding   that   we   have   not   secured   yet   but   are 

working   towards.   The   businesses   on   our   Main   Street   in   Cedar   Falls,   where   we   are   based   out 

of,   like   to   donate   to   local   groups.   We   will   try   and   get   some   funding   from   them   throughout   the 

Fall,   after   giving   a   presentation   to   them   about   why   we   would   be   a   great   choice   for   their 

donations.   We   will   extend   an   offer   to   all   of   these   businesses   we   meet   with   to   see   if   they   would 

like   us   to   advertise   their   businesses   in   the   form   of   logos   on   our   team   shirts   or   on   our   rocket. 

There   are   also   restaurants   in   the   area   that   give   groups   and   organizations   the   opportunity   to 

work   for   donations/fundraising,   such   as   McDonalds   or   Pizza   Ranch.   Students   and   parents 

come   in   and   help   run   the   restaurant,   while   also   giving   people   the   opportunity   to   donate   extra   to 

our   project.   This   would   cover   nearly   all   of   our   needs,   and   the   extra   will   be   covered   by   bake 

sales   at   our   high   school   that   we   set   up   or   by   a   fundraiser   we   set   up   that   allows   faculty   and 

students   at   our   high   school   to   buy   mini,   3D   printed   versions   of   our   rockets   that   can   be   flown 

 



 

with   A   motors.   With   all   of   these   plans   to   cover   our   funding,   we   are   confident   that   we   will   have   a 

sufficient   amount   of   money   to   successfully   complete   this   project. 

6.4   Sustainability 

In   order   to   keep   STEM   in   the   community,   our   rocket   club   will   continually   try   to   engage   students 

at   a   younger   age.   We   are   looking   to   get   students   involved   in   STEM   as   an   earlier   age   than   us 

when   we   were   that   young.   John   Deere   and   Rockwell   Collins   are   the   two   companies   that   could 

fund   us,   and   we   are   looking   to   get   an   annual   grant   or   scholarship   towards   the   rocket   club. 

These   grants   could   fund   the   club   for   years   to   come   and   allow   the   club   to   grow   for   future 

generations.   Our   high   school   has   done   a   fair   in   the   past   involving   all   of   the   clubs   and 

organizations   in   the   school.   We   intend   to   bring   that   back   to   increase   student   involvement   in   our 

rocket   club.   The   last   time   the   fair   was,   we   had   about   thirty   students   sign   up.   About   five 

students   showed   up   to   the   meeting,   but   they   only   came   because   of   the   fair   the   day   before.   A 

few   of   those   members   are   a   part   of   this   project   and   continue   to   be   active   members   in   the   club. 

When   students   join   the   club   they   don't   know   a   lot   about   what   these   rockets   can   do.   We   always 

try   to   present   and   get   them   familiar   with   a   rocket   and   what   we   are   trying   to   achieve.   This   type 

of   presentation   has   only   been   open   to   rocket   club   members,   so   we   are   trying   to   open   it   to 

whoever   wants   to   know   about   rockets.   We   would   like   to   have   a   presentation   during   our   lunch 

hour,   open   to   whoever   wants   to   know   more   about   what   we   do   and   what   our   rockets   can   do. 

We   would   also   have   a   presentation   for   the   middle   schools   and   the   elementary   schools.  

 
 
 
 
 

 
 
 
 

 



 

Appendix   1   -   Safety   Agreement 

Cedar   Falls   S.T.A.R.S   Rocket   Club   Safety   Agreement  

By   signing   this   document,   I   _________________   agree   to   abide   by   laws,   regulations,   safety 

standards,   and   procedural   guidelines   in   the   National   Association   of   Rocketry   Handbook   and 

safety   code,   The   Federal   Aviation   Administration   state   and   federal   Laws   relating   to   high 

powered   rocketry,   National   Fire   Protection   Association   (NFPA)   regulations   and   rules   relating   to 

high   powered   rocketry,   All   Iowa   and   Wisconsin   Environment   and   Safety   laws,   and   any   Material 

Safety   Data   Sheets   (MSDS)   for   all   materials   used   from   design   to   conclusion   of   Cedar   Falls 

S.T.A.R.S.   entry   to   NASA   Middle   school   and   High   school   Student   Launch   (NSL_M&HS).   I 

understand   that   regulations   specific   to   the   launch   site   will   be   followed   and   I   will   listen   to   the 

Range   Safety   Officers   (RSO)   command.   If   not   then   our   team   will   not   be   able   to   launch   a 

rocket.   I   agree   to   follow   minimum   distance   tables   when   launching   rockets   in   any   state   for   any 

purpose   relating   to   NSL   competition.   I   agree   to   abide   by   any   commands,   rules,   and 

procedures   outlined   by   Cedar   Falls   S.T.A.R.S.   safety   officer,   Team   Leader,   and   Adult   Educator 

when   working   in   the   workspace,   or   during   any   team   related   launch.   I   agree   that   if   I   do   not 

follow   all   safety   guidelines   my   role   on   this   team   will   be   terminated   as   well   as   all   relation   to 

NSL.  

 

_________________________ 

Name   (Printed) 

 

_________________________ _____________ 

Name(Signature) Date 

 

_________________________ _____________ 

Rocket   Team   Leader Date  

 



 

 



 

 



 

 



 

 



 

  



 

 
 

 



 

 

Appendix   2   -   Risk   Assessment   &   Mitigation 
 
Hazard Causes Risk   Level Mitigation 

Using   Power 
tools 

Lack   of   proper 
training Medium 

Proper   Training 
needs   to   be 
completed   and 
PPE   should 
always   be   worn 

Sanding 
Materials 

Lack   of   proper 
training High 

Proper   Training 
needs   to   be 
completed   and 
PPe   should 
always   be   worn 

Using 
hazardous 
chemicals spillage high 

MSDS   sheets 
must   be   readily 
available, 
chemicals 
should   be 
properly   stored, 
location   of 
eyewash 
stations   should 
be   known 

Damages   and 
fumes   while 
using   soldering 

contact   with   hot 
iron,   melting 
plastic,   melting 
lead medium 

Temperature   of 
the   iron   will   be 
monitored, 
Soldering   will 
only   be   done   in 
a   well 
ventilated   area, 
Proper   training 
will   the   iron   will 
be   required 

 

 


