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FOREWORD

It  is  our  pleasure  to  present  this  edited  transcript  from  the  Eleventh  Annual  Garrett  Morgan  

There  is  no  doubt  that  transportation  is  a  growth  industry   in  both  the  public  and  private  

sector.  Our  nation  has  a  renewed  interest  in  improving  and  expanding  public  transportation,  

on   repairing  and   improving  our  existing  highway  and   rail  systems,  and  creating  modes  

of   sustainable   transportation.   This   will   offer   opportunities   in   all   areas   of   transportation  

planning,   from  engineers  and  urban  planners   to  policy  managers  and   communications  

professionals.  

in  the  Garrett  Morgan  Sustainable  Transportation  Symposium  will  provided  a  good  start!  

to  select  a  winner!  Students  faced  many  challenges  as  they  conceived  and  created  their  

sustainable  transportation  entries  for  this  competition.  It  compelled  them  to  use  many  of  

other  sciences,  and  of  course,  excellent  communications  skills.

them,  this  educational  opportunity  simply  would  not  have  happened.

Sincerely,

Rod  Diridon,  Sr.

Executive  Director

Mineta  Transportation  Institute  
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EXECUTIVE  SUMMARY

Transportation   Futures   Program   by   conducting   the   Eleventh   Annual   National   Garrett  

them  to  pursue  the  academic  programs  that  will  prepare  them  for  professional  careers  in  

transportation  engineering,  planning,  administration,  and  technology.

Purpose

The  Garrett  A.  Morgan  Technology  and  Transportation  Futures  Program  was  established  

in  1997  by  former  U.S.  Secretary  of  Transportation  Rodney  E.  Slater.  The  program  has  

three  cornerstone  components:

  To   establish   a   partnership   among   the   U.S.   Department   of   Transportation,   state  

departments  of  transportation,  public  and  private  transportation  providers  and  local  

generation  of  transportation  leaders

  To  develop  a  curriculum  that  can   interest  younger  students   in   transportation  and  

provide  learning  tools  that  can  guide  them  to  advanced  academic  and  professional  

levels

  To  provide  the  technologies  that  will  enable  students  to  develop  skills  that  they  can  

apply  to  future  careers  in  transportation

Participating  Schools

  Juan  Crespi  Middle  School,  El  Sobrante  CA

  Monument  Middle  School,  Rio  Dell  CA

  Morada  Middle  School,  Stockton,  CA

  Redland  Middle  School,  Rockville,  MD  (two  classes)  

  Tupelo  Middle  School,  Tupelo  MS

Event  Highlights

American  

Chief  Deputy  Director  Malcolm  Dougherty.  Ms.  Maurillo  moderated.
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Executive  Summary

students   to   take   technical   classes   in  math   and   science   in   high   school   and   direct   their  

that  will  then  allow  them  to  become  transportation  professionals,  building  US  transportation  

systems  in  the  future.

Alternative  Logical  Gas  Applied  Energy  (ALGAE);;   The  Bullet  

Train  over  the  Years;;  A  Discussion  of  Transport  Planners;;  and  the  Nguyen  Bus.

and  answers.  At  the  end  of  the  session,  students  were  addressed  by  retired  United  States  

Secretary  of  Transportation  Norman  Y.  Mineta  and  current  Secretary  of  Transportation  Ray  

who  engaged  with  the  students  and  provided  encouragement  to  complete  their  educations.

The  winning  team  was  announced  a  week  later.  Teacher  Sheryl  Steiner,  Caltrans  District  

One  sponsor  Emma  Cleveland,  a  group  of  students,  and  parents  traveled  to  San  Jose  CA  

A  biography  of  Garrett  Augustus  Morgan  is  included  as  Appendix  A.  

The  videoconference,  in  its  entirety,  can  be  viewed  at  www.dot.ca.gov/research/planning/

garrett_morgan_symposium/garrett_morgan_progam.htm  
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INTRODUCTIONS

DONNA  MAURILLO:

here  today.  Normally,  our  executive  director,  Rod  Diridon,  does  all  the  introductions,  but  

he  is  making  a  presentation  on  high-speed  rail  in  Denmark,  so  he  sends  his  regards  and  

wishes  for  best  luck  to  all  the  students.  

Today,  we  have  a  coat-to-coast  hook-up  between  the  California  Department  of  Transportation  

broadcast  today.

we  have  some  really,  really
grateful  to  the  teachers.  I  know  that,  for  the  teachers,  this  is  an  extra-curricular  activity.  So  

we  really  appreciate  it.  My  daughter  is  a  teacher,  so  I  know  how  much  time  the  teachers  

have  already  put  into  the  classroom  without  having  to  do  extra-curricular  work.  So  we  truly  

and  the  retired  Secretary  of  Transportation,  Norman  Mineta,  to  arrive  sometime  after  the  

presentations  are  completed.  As  you  know,  they  have  very  busy  schedules,  so  they  have  

limited  time  to  be  here  with  us,  but  they  really  look  forward  to  this  every  year,  and  they  want  

to  be  with  you.

attachment  on  a  sewing  machine.  Garrett  Morgan  invented  that.  

he  tested  it  himself.  There  were  two  people  trapped  in  a  tunnel  under  Lake  Erie.  There  was  

but  he  was  also  a  very  brave  man  who  did  a  lot  of  good  for  his  fellow  man.

in  Ohio.  Because  at  that  time  cars  and  wagons  and  trucks  and  people  all  were  working  on  

as  more  and  more  cars  came  on  the  road,  he  foresaw  that  there  was  going  to  be  a  huge  
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The  Garrett  Morgan  Symposium  has  been  going  on  for  several  years,  encouraged  by  the  

U.  S.  Department  of  Transportation,  so  smart  young  people  like  yourselves  can  consider  

California,  to  participate  in  our  Garrett  Morgan  awards  presentation  in  San  Jose  on  June  

big  honor.  

JOHN  HORSLEY

Jose  State  in  welcoming  three  teams  from  California.  I  think  we  have  three  or  four  teams  

from  the  Redland  Middle  School  here  in  Maryland,  and  the  team  that  has  traveled  furthest  

Association,  which  sponsored  Redland  Middle  School,  and  then  Caltrans,  out  there  with  

us  to  
see  you
to  lead  us  in  transportation,  and  I  think,  in  this  room,  and  in  your  room,  Donna,  and  in  the  
three  districts  there  in  California,  we  see  the  leaders  of  the  future  that  the  United  States  

forward  to  the  competition.  Donna,  back  to  you!

DONNA  MAURILLO

guy!  Thank  you.
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Mr.  Dougherty:  I  would!  Thank  you,  Donna,  and  also  thank  you,  John,  and  good  morning.  
At  least,  good  morning  to  those  of  you  in  California,  and  good  afternoon  to  those  of  you  

Transportation,  which  we  affectionately  refer  to  as  Caltrans.

First,   congratulations   to   each   of   the   schools,   the   teachers,   the   sponsors,   the   liaisons,  

and  especially  the  students,  for  all  their  achievements  thus  far  in  this  program.  I  hope  this  

has  been  a  great   learning  experience   for  you,  and   I  hope   it  continues   to  be  a   learning  

experience  as  you  make  your  presentations  today.  

are  very  distinguished,  and  even  we  adults  in  the  transportation  industry  like  to  hear  from  

them,  as  well.

I   have  a   son   in   ninth   grade,   and   I   have  a   daughter   in   seventh   grade,   your   age.  They  

similarly  impress  us  all  today.

I  also  would  like  to  welcome  the  different  schools  that  are  here.  John  already  mentioned  

that  there  are  two  classes  from  Redland  Middle  School  In  Rockville,  Maryland.  So  welcome  

and  congratulations  to  you,  as  well.

School   from  Rio  Dell,  California,  which   is   in  our  District  1  area  along   the  North  Coast.  

Their  liaison  is  Emma  Cleveland.  So  welcome  and  congratulations  to  you,  and  thank  you  

for  being  here.

the  San  Francisco  Bay  Area.  Our  liaison  with  that  school  Is  Alfonso  Miles.  And  we  also  

have  Morada  Middle  School  from  Stockton,  California,  which  is  our  District  10  area.  Our  

liaison  there  is  Marcella  Anderson.  So  thank  you  very  much  to  all  of  you  for  being  here,  and  

Ms.  Maurillo
much.  
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presentation.  

If  the  Secretary  of  Transportation  arrives  during  one  of  the  presentations,  we  will  continue  

Normally,  he  arrives  after  all   the  presentations  are  completed;;  but,   in   the  event   that  he  

arrives  a  little  bit  earlier,  then  we  will  break,  and  allow  him  to  speak.  Then  we  will  pick  up  

with  the  presentations  again  after  that.

presentation  skills,  but  also  on  your   teamwork  –  you  know,  how  well   you   involve  each  

other,   and   on   the   overall   concept.  So   a   perfect   score   is   150   points.  Nobody   has   ever  

Mr.  Miles
Juan  Crespi  Middle  School.

Ms.  Maurillo:  Thank  you  very  much.  Students,  if  you  would  like  to  go  ahead  and  start  your  
demonstration.
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THE  COMPETITION

Juan  Crespi  Middle  School

Air-Flow-Rechargeable  Car  (ARC)

Female  student

recharge  and  lengthen  the  battery  life  of  an  electric  vehicle  while  driving  it  by  using  wind  

Female  student:  Our  hypothesis  is,  if  the  friction  produced  from  the  air  resistance  on  a  

Male  student
several  components  of  friction.  The  more  obvious  types  of  friction  a  vehicle  must  overcome  

are  tire  and  air  resistance,  but  there  is  also  the  friction  of  moving  parts,  axles  and  gears,  as  

of  a  vehicle,  where  most  air  resistance  is  greater  when  driving.

Male   student:

and  sails  attached  to  the  roofs  of  the  cars,  focused  on  this  energy  source.  After  several  

discussions,  we  came  up  with  an  idea.

Female  student:   In  designing  a  wind   turbine  energy-generating  system,   the   idea   is   to  

friction  from  the  wind  turbines  than  the  actual  energy  generated  by  the  wind  turbines.

Female  student:  For  example,   if  you  put  wind  turbines  on  the  top  or  side  of  a  vehicle,  
the  wind  turbines  will  produce  energy,  but  not  as  much  as  the  additional  drag  or  friction,  

draining  the  battery  to  move  the  vehicle  through  the  air.  

The  second   law  of   thermodynamics  will   tell  you  that  you  cannot  generate  more  energy  

from  a  system  than  the  energy  needed  to  power  that  system.  So  even  if  you  are  generating  

energy  from  your  wind  turbines,  it  will  not  be  as  much  as  the  energy  needed  to  move  the  

Female  student:
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First,  by  placing  the  wind-turbine  generators  in  front  of  the  vehicle,  where  air  resistance  

lost  potential  energy  and  converting  it  to  kinetic  energy  to  recharge  the  battery.

Male  student:

of  the  tube  would  have  a  funnel  slightly  inset  to  the  front  of  the  vehicle  to  increase  wind-

friction  in  the  system,  if  any.  

Male  student:  And  third,  the  main  housing  tubes  would  only  be  as  long  as  the  generator  
motor  and   the  depth  measurement  of   the   turbulence   (unintelligible)  of  our  engine.  The  

bottom   of   the   car.   The   larger-diameter   tubing,   descending   from   the   generator-housing  

tube,  would  create  a   lower  pressure,  helping  air   to  repress  the  road-generating  system  

Female  student:
friction,  make  the  wind  turbines  spin  at  lower  speeds,  and  achieve  higher  RPMs,  producing  

more  energy  output.

Female  student:
purpose  of  wind  energy,  you  want   the  shaft  of  a  generator  motor   to  spin  as  effortlessly  

DC  motors  are  our  generators,  but  they  are  low-voltage.  A  typical  12-volt  battery  needs  

Female  student:  The  current  motors  /  generators  that  are  smooth  enough  to  use  as  wind  

Female  student:  Needless  to  say,  it  becomes  a  bit  of  an  engineering  challenge.  The  new  
DC  brushless  generators  can  generate  some  high  voltage  without  the  friction  of  the  brush  

power  at  a  lower  speed  to  recharge  the  battery.  This  remains  to  be  tested.

Male  student:
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Male  student:
All  seemed  very,  very  excellent.  Five  weeks  later,  four  calls  to  the  companies,  two  calls  

before  the  generator  was  even  purchased,  and  we  make  sure  it  was  the  right  product  for  

the  experiment.  One  physicist  and   two  electrical  engineers,  and   they  worked  10  hours  

Female  student:
an  alternative-energy  car,  formulate  a  plan,  spend  hundreds  of  hours  in  research  on  the  

Internet,  attending  our  weekly  meetings,  hear  Ms.  Pavlich  go  on  about  not  defying   the  

second  law  of  thermodynamics  for  the  200th  time,  we  have  the  little  red  remote  control  

can-do  team  spirit.

Female  student:

Our  school  had  numerous  broken  overhead  projectors  that  we  salvaged  for  the  fans.  They  

work  well,  too.

To  get  the  generators  that  we  have,  we  had  to  manually  hand-crank  hundreds  at  different  

spin  to  them.

Female   student:   Getting   the  motor   /   generators   connected   in   a   series   using   a   diode  

Male  student:  The  future:  The  possibilities  are  endless.  There  is  just  too  much  to  do.  First,  
the  plan  is  to  obtain  a  remote-control  car  or  make  one  that  can  drive  from  50  to  20  miles  

feet  long,  at  which  point  a  façade  car  can  be  built  out  of  papier-mâché,  wood,  plastic,  and  

whatever  else  it  takes  to  test  our  ideas.

Male  student:  Second,   there   are   several   companies  who  manufacture   the  generators  
we  are  looking  for,  and  although  we  had  issues  getting  our  desired  generators,  with  the  

knowledge  gained,  we  should  be  able  to  obtain  them  this  time  around.

Female  student:  Third,  we  would  like  to  build  a  wind  tunnel  using  Newton  springs  and  
a  variable-speed  fan  to  measure  the  different  frictional  forces  on  the  car,  and  the  wind-

different  speeds,  the  air  resistance  with  a  hole  cut  out  of  the  front  of  the  vehicle,  then  the  
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air  resistance  with  a  static  fan,  then  the  air  resistance  with  a  moving  fan  hooked  up  to  a  

Female  student:

Next,  we  want  a  fan  with  A,  sound  design,  B,  the  airfoil  exit  speeds  from  the  generator  

Male  student:  Since  air   friction   is  a  force  which  can  be  measured   in  Newtons,  we  can  
calculate   the   potential   energy   of   the   air   resistance   from   a   given   vehicle.   In   classical  

Joule,  which  is  a  unit  of  work.  A  Joule  is  a  unit  of  power  (work/time).  One  Joule  a  second  is  

Male  student:  Or  we  can  test  a  fully-charged  battery  on  an  operating  car  and  note  how  

battery  time  of  the  car  should  be  fairly  consistent.  Then  put  the  wind-turbine  generating  

system   in   place,   and   see   if   the   vehicle   operates   for   a   longer   time   period.  Repeat   this  

several  times  to  make  sure.  If  it  does

Female  student:
collarbones,  removing  the  mouthful  of  teeth,  and  replacing  them  with  a  lightweight  beak,  

Female  student:

increments  of   improvement   that  add  up   to  greenhouse   reductions.  Thank  you   for   your  

Ms.  Maurillo:  That  was  Juan  Crespi  School  from  El  Sobrante,  California.  Now  we  have  
Monument  Middle  School  from  Rio  Dell,  California.  

Monument  Middle  School

Alternative  Logical  Gas  Applied  Energy  (ALGAE)

Ms.  Cleveland
and  this  is  the  seventh-grade  science  teacher,  Miss  Steiner.
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Female  student

fossil  fuel.

Female  student

Male  student

Female  student

Ms.  Steiner

Male  student:

Female  voice
a  moment.  

Ms.  Maurillo

Ms.  Cleveland

Ms.  Maurillo

Ms.  Cleveland:  All  right.  Thank  you,  Donna.

Ms.  Maurillo

Morada  Middle  School

Ms.  Anderson

Ms.  Maurillo

Ms.  Anderson:  Thank  you  so  much!  My  name  is  Marcella  Anderson.  Please  allow  me  to  
introduce  the  class  of  Morada  Middle  School.

Ms.  Lovick:  …Good  morning,  everybody!  Our  team  is  proud  to  present  the  SS  Morada  

Mr.  Lowe:  I  am  Damani  Lowe,  the  electrical  engineer.
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Ms.  Hernandez

Mr.  Cahill:  I  am  Andrew  Cahill,  the  co-project  manager.

Mr.  Rillamas

Mr.  Flippen

Ms.  Lovick:  By  now,  you  may  notice  many  social,  environmental,  and  economic  issues  

States  because  of  pollution-related  causes.

The  burning  of  fossil  fuels  causes  carbon  dioxide  and  other  emissions  to  be  released  into  

the  atmosphere.  In  addition  to  this,  more  than  half  of  the  people  living  in  the  U.  S.  live  in  

will  continue  this  presentation  on  these  issues.

Mr.  Cahill:  Thank  you,  Breyana.  Fossil  fuels  are  not  a  sustainable  fuel  source,  as  they  are  

is  unknown  exactly  when  fossil-fuel  reserves  will  be  depleted,  the  rapid  use  of  fossil  fuels  

around  the  world  will  only  speed  up  this  process,  as  depletion  will  surely  occur.

in  the  use  of  fossil  fuels,  and  the  ecosystems  around  the  world  will  continue  to  suffer  as  

long  as  fossil  fuels  continue  to  be  heavily  used.  Next,  our  transportation  engineer,  Denise,  

will  go  over  the  objectives  of  the  project.

Ms.  Hernandez:  Thank   you,  Andrew.  There  are   four   primary   objectives   to   our   project.  
They  are  as  follows.

transportation  system  should  do  more  than  use  sustainable  and  replaceable  fuels.  These  

fuels  should  also  have  the  least  amount  of  negative  impact  to  the  environment.

The  second  project  objective  is  to  identify  and  use  sustainable  fuel  sources  that  will  cause  

less  pollution.  Not  only  are  fossil  fuels  irreplaceable,  these  types  of  fuels  will  only  worsen  

the  environment  and  the  lives  of  all  living  things  as  long  as  they  are  around.

order  to  work  well,  everyone  using  this  transportation  system  will  use  it  at  a  cost  that  can  

be  afforded  by  everyone.  Also,  for  this  transportation  to  work  well,  it  must  produce  minimal  

Our  fourth  and  last  project  objective  is  to  improve  transportation  safety.  Improving  safety  in  a  

transportation  system  can  only  mean  an  improvement  in  how  well  this  transportation  works.  
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Safety  is  and  will  be  at  a  high  priority  in  transportation  if  everyone  using  a  transportation  

system  is  to  leave  their  origin  and  arrive  at  their  destination  in  the  safest  way  possible.

source  of  our  vehicle.  

Mr.   Flippen:   Thank   you,  Denise.  Our   project  will   use   biodiesel   as   the   primary   energy  

made   from  new  or  used  vegetable  oil.   It   is   used  only  on   standard  diesel   engines.  For  

your   information,  a  standard  diesel  engine   is  an  external   combustion  engine   that  uses  

highly-compressed  hot  air  as  the  ignition,  which  differs  from  the  spark  ignition  being  used  

in  gasoline  engines.  The  use  of  biodiesel  produces  less  pollution  than  fossil  fuels.  As  an  

example  of  the  use  of  biodiesel  in  our  current  society,  it  can  be  used  to  provide  heating  for  

homes  and  buildings.

electromagnetism  and  rotational  motion  in  our  project.

Mr.  Lowe
and  rotational  motion  to  produce  electricity.  Electromagnetism  is  the  practice  of  a  magnet  

moving  through  a  coiled  wire  to  produce  electricity.  Rotational  motion  may  be  used  with  the  

idea  of  electromagnetism  to  produce  electricity.  Both  of  these  ideas  can  be  used  together  

to   produce   an   electrical   energy   source.   In   current   applications,   using   the   combination  

of  electromagnetism  and   rotational  motion  are  crank   radios  and  mechanically-powered  

Next,  our  process  engineer,  Jimmy,  will  discuss   in  more  detail  how  sustainable  energy  

sources  will  be  implemented  in  our  project.

Mr.  Rillamas:  Thank  you,  Damani.  There  are  three  steps  to  implement  the  use  of  these  

batteries  are  charged,  the  driver  of  the  vehicle  has  the  option  to  switch  to  electric  power  

created  by  the  electro-magnetic  development  of  electricity.  

Now,  the  production  manager,  Breyana,  will  talk  about  some  additional  safety  features  that  

we  have  considered  as  a  key  for  the  development  of  our  project.  

Ms.  Lovick
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each  other  and  avoid  any  collision.  Lives  may  be  saved  and  injuries  and  property  damage  

may  also  be  reduced.

This  is  our  demo  video.  This  simple  visual  demonstration  of  the  project  shows  our  vehicle,  

Mr.  Flippen
can  afford   this   vehicle.  Oil   and  gasoline  prices  have   risen   to   their   highest   level   in   two  

years,  and  analysts  say  prices  could  shoot  up  dramatically  this  year  as  the  thirst  for  fuel  

grows  in  the  U.  S.  and  around  the  world.  The  gasoline  crisis   is  real,  and  it   is   impacting  

many  aspects  of  our  actual  society.  

electromagnetism  and  biodiesel  in  this  vehicle  over  time  will  eventually  pay  the  cost  of  the  

vehicle  itself.

After  much  consideration,  the  following  recommendations  are  made  to  this  audience.  

First,  the  development  and  use  of  biodiesel  as  a  sustainable  fuel  source.

Second,  the  use  of  electromagnetic  systems  to  produce  electricity  as  an  energy  source.

of  lives,  injuries,  and  property  damage.

Our  co-project  manager,  Andrew,  will  conclude  this  presentation.

Mr.  Cahill

Sustainable  energy  sources  need  to  be  developed  and  implemented  to  reduce  or  eventually  

eliminate  the  use  of  fossil  fuels.

Electromagnetic-produced   energy   sources   should   be   developed   and   implemented   to  

enhance  safety  in  renewable  energy  sources.

Thank  you  for  this  opportunity  and  your  time  to  participate  in  the  Garrett  Morgan  program.  

Ms.  Maurillo

Female  voice

Ms.  Lee



Mineta  Transportat ion   Inst i tute

17
The  Competition

fuel.

Ms.  Harralson-Pease

Mr.  O’Kelly

Ms.  Sancho

Female  student
our  environment.  Algae  is  a  renewable  energy  source  and  is  available  in  almost  all  parts  

of  the  world.  Algae  has  to  have  sun,  humidity,  and  water  to  grow.  Algae  can  grow  in  the  

ocean,  rivers,  lakes,  streams,  or  swamps.  It  can  also  be  a  farmland  crop.  Algae  can  grow  

Algae  is  known  as  a  biofuel.  Algae  oil  can  become  economically  accessible  and  the  green  

waste  left  over  from  the  extraction  can  be  used  to  produce  a  type  of  gas  named  butanol.  

the  engine  would  need  to  be  cleaned  regularly  to  prevent  algae  buildup.

Male  student:  Algae  is  a  fuel  alternative  and  can  be  made  into  alcohol  for  Ethanol  or  a  

corn  farmland  the  U.  S.  uses.  The  carbon  dioxide  from  the  algae  power  plants  would  be  

captured  and  used  to  provide  food  for  the  algae  plants.

Female  student:  Now  we  are  gong  to  demonstrate  how  to  produce  and  harvest  algae  fuel.  

it  in  a  home  setup.

Female  student:  Or  in  a  lab.

Male  student:  Like  that  one  right  there.

Female  student
would  grow.  

Female  student:  Algae  has  to  have  sun  in  order  for  it  to  grow.  

Male  student:  It  can  grow  in  back  yards,  window  sills,  or  under  an  ultraviolet  light.

Female  student

Female  student:  Then  you  would  press  out  all  of  the  excess  water.

Female  student:  Next,  you  place  the  algae  on  a  tray  like  this,  and  spread  it  out.  
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Female  student
you  would  grind  it  to  a  power  like  this,  and  use  that  for  fuel.

Male  student:  Or,  to  extract  the  oil,  you  can  juice  or  press  the  algae  and  store  it  in  a  sealed  
container  like  that

Female  student

Female  student:  Algae  would  be  around  $2  a  gallon,  headed  towards  $1.  Algae  produces  
1,000  gallons  of  algae  per  acre  per  year.  

Female  student:  Algae  oil  would  be  priced  at  $102  to  $100  a  barrel.

Female  student:  Algae  produces  50  million  gallons  a  year.

Female  student

you  150  miles  per  gallon  of  gas.  Algae  fuel  is  non-polluting  and  fossil  fuels  are  very  polluting  

to  our  earth.  Algae  is  available  almost  everywhere,  and  does  not  damage  the  earth,  as  

Female  student:  Algae  is  a  lot  harder  to  produce  than  regular  fuel.  Algae  has  an  extremely  

diesel  engine,  and  algae  cannot  grow  year-round  in  certain  places  because  of  its  needs,  

such  as  heat  or  humidity.  

Female  student:  Algae  does  not  affect  fresh-water  resources.  It  can  be  produced  using  

unlike  fossil  fuels.  It  uses  its  source  of  natural  deposits  and  the  green  waste  left  over  from  

the  extraction  can  be  used  to  produce  butanol.  It  can  produce  more  algae  in  an  area  the  

Female  student

vehicle,  if  not  a  little  more.

In  the  top  right  corner  is  our  acronym,  which  is  Alternative  Logical  Gas  Applied  Energy;;  

and,   in   the  bottom   left  corner   is  butanol.  As  we  said,   it   is  a   type  of   fuel  made  from  the  

leftovers  of  the  algae  extraction.  

In  the  bottom  right  corner  is  algae  –  microscopically  close.

Female  student:  This  is  the  conclusion  to  our  algae  presentation.Thank  you  for  time.
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Ms.  Maurillo

Redland  Middle  School  Team  1

The  Bullet  Train  Over  the  Years

Male  student:  Good  afternoon.  I  would  like  to  thank  our  sponsors,  the  American  Public  

would  also  like  to  thank  Miss  McLurkin,  our  teacher,  and  our  principal,  Mr.  Robert  Sinclair,  

for  their  support.

The  Bullet  Train  Over  the  Years

bullet   trains   left   simultaneously   from  Tokyo   and  Shin  Osaka   stations.  They   traveled   at  

technologically  advanced  nations.  

rolled  off  the  production  line  on  December  22,  2007.  The  train  was  the  lastest  model  in  the  

world  club  after  Japan,  France,  and  Germany,  to  become  the  fourth  country  capable  of  

such  high-speed  trains.  It  is  time  for  the  United  States  to  get  on  board  the  bullet  train.

There  are  many  different  types  of  bullet  trains  in  the  world.  For  example,  the  Germany  ICE  

trains  run  on  electricity.  They  use  electricity  so  they  can  go  much  farther  distances  without  

needing  to  refuel  or  stop  a  lot.  

Female  student:

the  total  available  for  building  the  line  to  about  $5.5  billion.  Michigan  has  received  $161  

for  a  new  intercity  rail  link  from  Iowa  City  to  Chicago.  According  to  the  U.  S.  Department  
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of  Transportation,  $715  million  will  help  pay  for  the  design  and  construction  of  a  section  of  

the  high-speed  rail  corridor  between  San  Francisco  and  San  José.

Female  student:  TI-AL-SOL  Bullet  Train.  Our  ideas  for  improvement  on  the  bullet  train  are  
using  alloys  that  are  light  yet  strong  to  create  an  outer  shell  on  the  bullet  train,  and  also  

using  solar  energy  to  power  the  bullet  trains.  

water  from  getting  to  the  metal,  Ti-Al  resists  corrosion.  This  is  good  because  if  Ti-Al  is  used  

to  make  the  outer  shell  in  the  bullet  train,  then  it  would  be  lightweight  and  resist  corrosion  

if  rain  happens  to  get  on  the  bullet  train.  

Aluminum  itself  is  already  used  for  aircraft,  trains,  saucepans,  cooking  foil,  and  etc.  If  you  

Ti-Al,  would  be  incredibly  powerful  yet  light.

Female  student:

bullet  train  and  its  tracks  to  capture  the  sun  rays  and  convert  them  into  enough  energy  to  

power  the  bullet  train  in  order  for  it  to  run  along  the  tracks.

If  there  were  to  be  a  bullet-train  track  connecting  two  major  cities  across  the  United  States,  

such  as  San  Francisco  to  New  York  City,  then  it  would  be  phenomenal  to  be  able  to  take  

a  bullet  train  powered  by  solar  energy  as  a  method  of  transportation.  The  bullet  train  can  

power  up  the  bullet  train.  States  that  also  happen  to  be  sunny  will  help  provide  the  bullet  

Solar  energy  can  be  stored   for   later  use.  Plus,   if   the  bullet   train  passes   through  sunny  

energy  versus  electricity  is  a  more  greener  way  to  go  about  how  bullet  trains  should  be  

powered.  Thank  you.

you.  

Ms.  Maurillo

Redland  Middle  School  Team  2

Transport  Planners
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Mr.  Eshetu:
done   research  on  Transport  Planners.  Transport  Planners  by  Madiba  Massey  and  Nati  

Eshetu.

Mr.  Massey:  A  transport  planner  predicts  travel  patterns,  taking  into  account  environmental  
and  social  aspects  of   road   transport.  The  goal  of  a   transport  planner   is   to  promote   the  

use  of  public  transit  by  making  it  a  more  convenient  and  reliable  option  for  commuters.  

A  transport  planner  helps  improve  public  transport  in  several  ways,  including  conducting  

studies  of  existing   transport  systems,  creating  surveys   to  gauge  rider  experience  using  

computer  software  to  simulate  the  effects  of  new  methods  of  public  transportation.  

Mr.  Eshetu:   .  To  be  a  transport  planner,  you  would  need  a  bachelor  

degree  within   these   courses:   engineering,   geography,   city   planning,  mathematics,   and  

geographical  information    systems.  

Mr.  Massey:
per  year  is  what  is  estimated  a  transport  planner  makes.  The  salary  can  also  depend  on  

education  and  experience.  The  salary  can  also  be  raised  if  you  have  a  graduate  degree.

Mr.   Eshetu:   The   Challenges   Faced   for   a   Transport   Planner.

safety  and  security.

Mr.   Massey:

presented  a  comprehensive  view  

still  used   today   in  high-speed   trains.  Brunel  also  worked  on  designing  docks,  viaducts,  

tunnels,  and  various  other  structures.  

Mr.  Eshetu:  For  reference,  we  used  several  web  sites  such  as  transit.com,  wikipedia  and  
wikiengineer.  (applause)    

Mr.  Massey:  Thank  you  for  your  time.

Ms.  Maurillo
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Tupelo  Middle  School

The  Nguyen  Bus

Ms.  Smith

Mr.  Lee  Nguyen
Austin   Nguyen.   There   are   many   problems   in   the   world   today,   but   one   of   the   leading  

problems  is  the  use  of  gasoline.  This  is  because  gasoline  can  cause  smog,  air  pollution,  

global  warming,  and  economic  issues.

Mr.  Austin  Nguyen:  Another  problem  is  that  the  gas  prices  are  going  up.  Our  solution  is  
to  use  the  Nguyen  Bus,  a  bus  that  runs  on  methane  and  solar  energy.

Mr.   Lee   Nguyen:   Gasoline-burning   vehicles   have   a   huge   effect   on   the   problems   that  
I   have   just   listed,   like   smog,   the   greenhouse   effect,   and   economic   issues.   Gasoline  

releases  carbon  dioxide,  nitrogen  oxides,  and  nitric  oxides,  which  are  all  very  harmful  to  

Mr.  Austin  Nguyen:  Smog  is  created  when  gasoline  is  not  burned.  In  the  1950s,  a  new  
type  of   smog  called  photochemical   smog  was   formed.  Photochemical   smog   is   created  

when  sunlight,  nitrogen  oxides,  and  (unintelligible)  chemically  react.  Photochemical  smog  

Mr.  Lee  Nguyen:  Carbon  dioxide.  This  is  a  major  pollutant  released  by  the  use  of  gasoline.  
It  is  also  a  toxin  that  traps  a  lot  of  heat  in  the  atmosphere.

Nitrogen  and  nitric  oxides.  Nitrogen  oxides  are  released  when  nitrogen  and  oxygen  react  

under  high  temperatures  such  as  in  the  exhaust  of  cars.  Nitric  oxide  is  another  name  for  

carbon  monoxide,  which  is  very  deadly  to  humans.  One  whiff  of  it  can  kill  you.  Nitric  oxide  

works  by  binding  to  your  hemoglobin  and  taking  up  all  your  oxygen-binding  sites,  which  

cause  you  to  suffocate.

Mr.   Austin   Nguyen:   Methane.
Methane  can  be  found  anywhere,  including  underground  pockets  and  human  and  animal  

waste.  Methane  leaves  no  residue  in  the  engine,  therefore  making  the  engine  last  longer.  

take  the  methane  from  the  atmosphere  and  use  it  in  a  positive  way.
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Solar  energy.  Solar  energy  is  renewable,  rechargeable,  and  also  environmentally  friendly.  

so  if  you  run  out  of  methane,  you  have  the  backup  solar  energy.

Mr.  Lee  Nguyen:
gas  tank,  and  be  transported  to  the  carburetor  of  the  car  using  a  few  tubes.  You  can  also  

add  a  bay  carburetor  to  the  car,  a  bay  carburetor  attachment  to  the  carburetor,  to  make  the  

car  run  more  smoothly.  

lose  any   interior   space.  All   the   solar   panels  would   cost   only  $1,725  and  add  only  129  

pounds.  You  can  also  make  your  own  methane  at  home  using  a  water-heater  tank,  straw  

for  carbon,  manure  or  waste,  and  tubes  to  get  the  methane  to  the  bottle,  and  it  should  only  

anaerobes  are  starved  of  oxygen,  causing  them  to  break  down  biodegradable  material  to  

make  the  methane.  

Mr.  Austin  Nguyen:  As  you  have  heard,  there  are  many  issues  caused  by  gasoline  such  
as  smog,  air  pollution,  and  global  warming.  Thank  you  for  listening  and  have  a  great  day.  

(applause)  

Ms.  Maurillo

Mr.  Horsley
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QUESTION  AND  ANSWER

  
Ms.  Maurillo

Juan  Crespi  Middle  School,  female  student

Ms.  Maurillo

Q:  (Monument  Middle  School,  female  student)  For  Redland  Middle  School,  how  many  

Ms.  Maurillo

A:  (Redland  Middle  School  team  1,  male  student)  Twenty.  (laughter)

Ms.  Maurillo

Q:  (Morada  Middle  School,  male  student)  Yes.  This  is  for  Redland  Middle  School,  team  

A:  (Redland  Middle  School,  team  2,  male  student)  Our  main  goal  is  be  green.

Ms.  Maurillo:  The  main  goal   is   to  be  green.  They  have  a   little  bit  of  a  sound  problem.  

Q:  (

A:  (Monument  Middle  School,  female  student
or  the  wildlife.

Ms.  Maurillo

Q:  (Tupelo  Middle  School,  Lee
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A:  (Monument  Middle  School,  male  student)  It  burns  in  the  engine.

Q:  (Tupelo  Middle  School,  Lee

A:   (Monument  Middle  School,  male  student
regular  fossil-fuel  tank.

Q:  (Tupelo  Middle  School,  Lee
turbines.

Ms.  Maurillo

Q:  (Juan  Crespi  Middle  School,  male  student

Ms.  Maurillo

A:  (Monument  Middle  School,  female  student)  You  would  break  down  just  like  a  regular  
car  with  gasoline.

A:  (Monument  Middle  School,  female  student

A:  (Monument  Middle  School,  male  student

Ms.  Maurillo

Q:  (Monument  Middle  School,  female  student

A:  (Tupelo  Middle  School,  Austin)  Just  as  much  as  regular.

Ms.  Maurillo

Q:  (Morada  Middle  School,  male  student

A:  (Monument  Middle  School,  female  student)  It  would  only  take  like  one  to  ten  days  to  
grow,  and  then  you  can  create  the  gas.

Morada  Middle  School,  male  student:  Thank  you.  

Ms.  Maurillo
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Q:   (Redland  Middle  School,   team  1,   female   student

A:  (Monument  Middle  School,  female  student
would  still  have  the  speedometer-type  thing  in  front  of  your  dash.  It  runs  off  oil  made  from  
algae.

Ms.  Maurillo

Q:  (Redland  Middle  School,  team  2,  female  student)  As  a  matter  of  fact,  I  do.  I  have  a  

Ms.  Maurillo

Q:  (Redland  Middle  School,  team  2,  female  student)  Yeah,  like  how  fast  would  you  go  

Ms.  Maurillo:  (after  discussion)  You  can  ask  them  to  clarify.

Juan  Crespi  Middle  School,  female  student

Q:  (Redland  Middle  School,  team  2,  male  student)  I  mean,  would  you  think  that  it  would  

A:  (Juan  Crespi  Middle  School,  female  student

A:   (Juan  Crespi  Middle   School,  male   student)   Plus   we   have   an   engine   that   saves  
energy.

A:  (Juan  Crespi  Middle  School,  female  student

Ms.  Maurillo

Q:  (Tupelo  Middle  School,  Austin?)

A:   (Juan  Crespi  Middle  School,   female  student

Mr.  Horsley:  Donna,  the  secretaries  are  now  here.

Ms.  Maurillo
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Mr.  Horsley:  Yes.

Ms.  Maurillo:  …You  have  the  stage!

Remarks  by  Mr.  Horsley,  Secretary  Mineta,  and  Secretary  LaHood

Mr.  Horsley
of   transportation,   the   former  mayor  of  San  José,  a  distinguished  member  of  Congress,  

want   both   secretaries   to   know   that   we   have   had   six   competitors,   three   teams   from  

California,  two  teams  from  Maryland,  one  team  from  Tupelo,  Mississippi,  who  have  made  

a  U.  S.  bullet  train  using  advanced  materials  to  go  faster,  solar-power  buses,  the  use  of  
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Secretary   Mineta:   John,   thank   you   very   much   for   your   leadership   of   the   American  

with  the  Department  of  Transportation.  And  it  is  my  great  pleasure  to  introduce  to  you  a  

very  good  friend  of  mine  who,  as  a  member  of  Congress,  worked  for  Congressman  Tom  

Railsback  as  his  chief  of  staff,  and  was  the  highest-ranking  bat  person  for  Congressman  

Railsback,  and  then  became  the  chief  of  staff  for  Congressman  Bob  Michel,  who  was  the  

people,  and  did  great  work  in  Congress.

member  of  Congress  from  Congressman  Tom  Railsback  and  from  leader  Bob  Michel.  And    

A  very  distinguished  career;;  but,  more  importantly,  he  was  always  picked  by  the  leadership  

when  you  do  that,  you  have  to  know  your  parliamentary  rules,  recognition  of  members  as  
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up  on  his  own,  and  with  his  own  leadership  capabilities.  Today,  he  is  the  16th  secretary  of  

transportation,  doing  a  tremendous  job  for  this  great  country.  So  it  is  my  honor  at  this  point  

Secretary  LaHood
thank  you  for  your   leadership,  and    certainly,   to  former  Secretary  of  Transportation  and  

former  Secretary  of  Commerce,  and   former  Congressman,  Norm  Mineta,   thank  you   for  

all  your  leadership  in  so  many  ways.  Really,  your  public  service  has  been  outstanding  for  

our  country.  Norm  has  been  spending  the  last  few  weeks  trying  to  help  Japan  by  raising  

money  from  around  the  country  for  the  terrible  disaster  that  happened  there,  and  taking  

program  in  America.

And  what  I  mean  by  that  is,  we  have  some  trains  in  certain  parts  of  the  country,  like  on  the  

they  have  in  Europe  or  Asia,  the  kind  of  trains  that  go  fast.  The  kind  of  trains  that  really  

have  an  opportunity  for  Americans  to  be  able  to  get  on  a  train  and  go  anyplace  they  want  
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today.  And  so  the  President  has  used  high-speed  rail  as  a  real  strong  initiative,  over  the  

next  25  years,  to  connect  80  percent  of  America.  

Today,  America  is  connected  by  a  very  strong  interstate  system,  and  we  know  that  that  

we  have  a  lot  of  people  around  here  working  on  that.  

I   just  came  from  Georgetown  University,  which   is   in  Georgetown,  nearby  here,  and  the  

President   gave  a   speech   there   about   energy.   If   you  were   an  owner   of   an   automobile,  

people  do,  because  there  are  all  forms  of  transportation.  In  America,  people  have  to  pay  

high  prices  for  gasoline.  That  really  hurts  the  family  budget.  The  second-highest  cost  for  

people  in  America  is  transportation,  in  many  different  forms.  So  the  President  is  working  

gasoline  to  fuel  the  vehicles  that  we  drive.

The  other  thing  I  want  to  do  is  encourage  you  to  think  about  transportation  as  opportunities  

in  the  future.  There  are  many  wonderful  opportunities  in  transportation,  and  I  know  that  

opportunities   that  may  come  from  that.  So   let  me  stop  here  and  see   if  you  have  some  

Q&A  –  Secretary  LaHood

Ms.  Maurillo

Secretary  LaHood

Ms.  Maurillo

Juan  Crespi  Middle  School,  female  student

Ms.  Maurillo:  Yes.  You  can  ask  anything  you  want.  

Q:  (Juan  Crespi  Middle  School,  male  student
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Ms.  Maurillo

A:   (Secretary  LaHood

around  the  country,  and  probably  around  the  world.

I  met  the  President  some  time  ago  when  he  and  I  were  both  members  of  Congress.  Then  

he  got  elected  President,  and  he   invited  me  to  serve   in  his  cabinet.  So  we  have  many  

team  around  the  idea  that  transportation  is  very,  very  important,  and  helping  the  President  

carry  out  his  transportation  agenda.

Ms.  Maurillo

Q:  (Monument  Middle  School,  female  student

A:   (Secretary   LaHood

hard  on  opportunities  for  wind  energy.  People  in  the  energy  department  are  working  on  solar  

CO
2

the  world  about  nuclear  energy.  In  his  speech  today,  President  Obama  talked  about  how  

and  other  opportunities  to  power  automobiles,  but  also  to  power  the  grids  that  provide  the  

electricity  and  other  energy.  Natural  gas  is  another  form  of  energy  that  the  President  has  

discussed.  Any  form  of  energy  that  will  take  CO
2  
out  of  the  air,  clean  the  air  up,  and  make  

it  cleaner  for  the  environment.

Ms.  Maurillo:  Thank  you,  Mr.  Secretary.

Female  student:  Thank  you.

Ms.  Maurillo

Q:  (Morada  Middle  School,  male  student)  Yes,  we  do.  I  would  like  to  know  how  a  student  
like  me  can  become  Secretary  of  Transportation.  (laughter)
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A:  (Secretary  LaHood

and  vocations  and  opportunities   for  employment  at   the  Department  of  Transportation.   I  

You  have  to  have  a  good  education,  and  you  have  to  have  an  interest  in  transportation,  and  

you  have  to  have  a  good  understanding  of  not  just  rail  or  buses  or  cars.  You  have  to  have  kind  

involves  planes  and  trains  and  motor  coaches  and  school  buses  and  automobiles  and  so  

really  to  continue  your  studies.  You  are  participating  in  a  great  program  now.  Continue  your  

interest.  Continue  your  studies.  

our  jobs  because  of  our  interest  in  transportation,  our  knowledge  of  transportation,  but  also  

because  we  were  involved  in  politics.  

Actually,  Secretary  Mineta  was  appointed  as  a  Democrat  in  a  Republican  administration,  

to  be  partisan  politics,  but  there  is  a  little  bit  of  politics  involved  in  it,  too.  So  you  have  to  

be  smart.  Study  hard.  Get  some  good  knowledge  about   transportation.  Get   involved   in  

some  transportation.  But  also,  in  order  to  get  this  job,  there  has  to  be  a  little  mix  of  politics  

involved  in  it,  too.

Ms.  Maurillo

Q:  (Redland  Middle  School,  team  1,  female  student

A:  (Secretary  LaHood
Illinois,  right  in  the  middle  of  the  country.  And  Peoria  is  right  in  the  middle  of  Illinois,  about  

environment.  Thank  you.

Ms.  Maurillo:  Great!  So  you  walk  the  walk!  Okay.  Redland  second  team,  do  you  have  a  

Q:   (Redland  Middle  School  team  2,   female  student)  Yes,   I  do.  Do  you  think   the  gas  
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A:  (Secretary  LaHood

terms  of  their  ability  to  have  the  kind  of  production  of  oil  in  some  of  these  countries.  I  think  

most  people  think  that  the  majority  of  our  oil  does  come  from  the  Middle  East.  But  actually,  

it  comes  from  Canada  and  places  in  South  America,  and  then  the  third-largest  place  is  the  

Middle  East.  

continue  to  go  up  until  the  turmoil  in  the  Middle  East  settles  down.

Ms.  Maurillo you  have  a  

Q:  (Tupelo  Middle  School,  Lee)  Do  you  know  how  high  the  prices  are  actually  going  to  

A:  (Secretary  LaHood

good  supply  of  oil  in  our  own  country,  and  some  people  think  we  should  open  up  the  Gulf  

of  Mexco  to  more  oil  production.   I  was   just  with   the  Secretary  of   the  Interior,  Secretary  

are  going  to  get.  

and  we  know  that  many  people  in  America  are  unemployed,  too.  For  the  people  who  are  

sustain  the  kind  of  life  that  they  would  like.  

heating  your  home,  or  air-conditioning  your  home,  or,  certainly,  for  businesses,  who  have  

to  pay  utilities,  or  for  those  who  drive  automobiles.

Ms.  Maurillo

Secetary  LaHood:  First  of  all,   thank  you  again   for  participating   in   this  program.  Thank  
you   for  your   interest   in   transporataion.  Transportation  and  energy,  as  you  can  see,  are  

tied   together   very,   very   closely.   I   want   to   encourage   you   to   continue   your   interest   in  

transportation.  
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do  at  the  Department  of  Transportation.  I  encourage  you  to  check  it  out,  and  if  you  have  

Facebook  account.

to  continue,  for  those  of  you  who  are  interested  in  transportation.  So  thank  you  for  coming  

to  DOT.  Thank  you  for  participating  from  around  the  country,  and  good  luck!  (applause)

Ms.  Maurillo
and  it  has  been  noted  that  it  is  one  of  the  most  popular  and  one  of  the  best  blogs  that  the  

government  has.  So  I  would  encourage  you  to  visit  it.  

won.  Again,  I  want  to  thank  the  teachers  especially,  because  I  know  this  is  an  extracurricular  

Thank  you  very  much!  (applause)  
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APPENDIX  A:  ABOUT  GARRETT  MORGAN

GARETT  AUGUSTUS  MORGAN,  1877–1963

Garrett  Augustus  Morgan,   for  whom  the  U.S.  Department  of  Transportation  Technology  

and  Transportation  Futures  Program  is  named,  was  born  in  Paris,  Kentucky,  in  1877.  The  

seventh   of   11   children,   his   parents  were   former   slaves.  Although   his   formal   education  

ended  at  the  sixth  grade,  Garrett  Morgan  went  on  to  become  a  world-famous  inventor  and  

entrepreneur.

Figure  1.   Garrett  Augustus  Morgan  as  a  Young  Man    

Despite  his  humble  beginnings  and  lack  of   formal  education,  Mr.  Morgan  made  a  great  

to  be  Garrett  Morgan  so  people  would  buy  the  masks.  

witnessing  such  an  accident  in  Cleveland,  Ohio,  Mr.  Morgan  decided  to  invent  a  device  to  

three  illuminated  signs  –  stop,  go,  and  an  all-directional  stop  that  let  pedestrians  cross  the  

busy  street.
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alerting   approaching   motorists   to   proceed   through   the   intersection   with   caution.   This  

to  what  we  now  know  as  Intelligent  Transportation  Systems.

The  Mineta  Transportation  Institute  presents  an  annual  symposium  by  videoconference  

as  part  of   its  mission  to  provide  technology  transfer,  education  and  research  on  current  

issues  and  emerging  solutions  in  sustainable  surface  transportation.  The  videoconference  

is  part  of  the  Garrett  A.  Morgan  Technology  and  Transportation  Futures  Program,  which  

of  Transportation.

Figure  2.     

Teachers   and   students   address   the   topic   of   sustainable   transportation   and   propose  

innovations  for  surface  transportation.  The  purpose  of  the  symposium  is  to  stimulate  the  

minds  of  young  people  and  encourage  them  to  excel  in  mathematics  and  science,  which  

could  lead  to  careers  in  transportation  engineering,  transportation  planning,  environmental  

science,  public  transit,  and  innovations  in  transportation  safety  and  security.
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Through   the   work   of  many   people,   this   event   and   this   publication   add   to   the   spirit   of  
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