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Introduction:	
  
	
  	
  In	
  an	
  effort	
  to	
  build	
  a	
  timeless	
  community	
  the	
  Ecoland	
  Institute	
  invests	
  

serious	
  interest	
  into	
  developing	
  a	
  secure	
  and	
  sustainable	
  food	
  system.	
  The	
  

foundation	
  of	
  any	
  civilization	
  is	
  the	
  control	
  and	
  assurance	
  of	
  its	
  basic	
  needs:	
  food,	
  

shelter,	
  water.	
  Chinese	
  empires	
  toppled	
  and	
  flourished	
  with	
  the	
  changing	
  waters	
  of	
  

the	
  yellow	
  river.	
  The	
  Mesopotamian	
  region	
  could	
  have	
  only	
  developed	
  law	
  and	
  

governance	
  because	
  they	
  harnessed	
  agriculture-­‐-­‐with	
  food	
  security	
  came	
  society.	
  

Food	
  security	
  depends	
  on	
  adequate	
  water	
  supply,	
  and	
  water	
  resouces	
  are	
  

seriously	
  threatened	
  in	
  some	
  areas	
  of	
  the	
  world.	
  Our	
  food	
  must	
  address	
  this	
  

problem	
  because	
  agriculture	
  accounts	
  for	
  ~80%	
  of	
  all	
  water	
  consumption	
  (USDA).	
  

The	
  International	
  Water	
  Management	
  Institute	
  concludes	
  that,	
  “Unless	
  we	
  change	
  

the	
  way	
  we	
  use	
  water	
  and	
  increase	
  water	
  productivity…we	
  will	
  not	
  have	
  enough	
  

water	
  to	
  feed	
  the	
  world’s	
  growing	
  population.”	
  

	
  	
   In	
  this	
  report,	
  the	
  foodshed	
  analysis	
  for	
  Chapel	
  Hill	
  provides	
  

reccommendations	
  for	
  crops	
  that	
  may	
  be	
  vulnerable	
  to	
  price	
  inflation	
  through	
  a	
  

review	
  of	
  California’s	
  drought	
  impacts.	
  The	
  potential	
  for	
  North	
  Carolina’s	
  local	
  fruit	
  

and	
  vegetable	
  production	
  is	
  equally	
  if	
  not	
  not	
  more	
  important,	
  and	
  the	
  ultimate	
  

objective	
  of	
  this	
  report	
  is	
  to	
  augment	
  a	
  decision	
  making	
  tool	
  for	
  North	
  Caroilina	
  

producers,	
  providers,	
  and	
  consumers	
  of	
  food	
  to	
  use	
  in	
  a	
  web-­‐based	
  interface.	
  	
  

	
  
	
  
Background:	
  

After	
  consultation	
  and	
  approval	
  from	
  Dr.	
  Tarboton,	
  this	
  project	
  became	
  a	
  

joint	
  effort	
  on	
  behalf	
  of	
  a	
  working	
  research	
  group	
  at	
  UNC	
  in	
  collaboration	
  with	
  The	
  

Institute	
  for	
  the	
  Environment	
  and	
  the	
  School	
  of	
  Library	
  and	
  Information	
  sciences,	
  

who	
  helped	
  put	
  together	
  a	
  working	
  capstone	
  to	
  create	
  a	
  food	
  algorithm/decision-­‐

making	
  tool	
  for	
  our	
  client	
  Ecoland	
  Institute	
  (ELI)	
  and	
  our	
  partner	
  Carolina	
  Dining	
  

Services	
  (CDS).	
  

Through	
  the	
  implementation	
  of	
  this	
  tool,	
  ELI	
  will	
  be	
  able	
  to	
  gain	
  insight	
  on	
  

nutritional,	
  economic	
  and	
  social	
  data	
  on	
  a	
  wide	
  variety	
  of	
  North	
  Carolina	
  produce,	
  as	
  

well	
  as	
  utilize	
  the	
  tool	
  to	
  determine	
  which	
  produce	
  items	
  meet	
  food	
  system	
  goals	
  

within	
  community	
  development.	
  The	
  tool	
  can	
  be	
  used	
  to	
  examine	
  the	
  economic	
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value	
  of	
  locally	
  versus	
  nationally	
  sourced	
  food	
  through	
  a	
  price	
  comparison.	
  

Additionally,	
  ELI	
  can	
  use	
  the	
  tool	
  to	
  assess	
  other	
  considerations	
  for	
  growing	
  

produce,	
  such	
  as	
  hydroponic	
  or	
  aquaponic	
  capabilities,	
  produce	
  seasonality,	
  shelf	
  

life,	
  and	
  the	
  vulnerabilities	
  associated	
  with	
  each	
  produce	
  type.	
  

The	
  extent	
  to	
  which	
  crops	
  are	
  vulnerable	
  to	
  climate	
  conditions	
  and	
  price	
  

inflation	
  is	
  a	
  growing	
  concern	
  for	
  producers,	
  providers,	
  and	
  consumers	
  alike.	
  

Assessing	
  the	
  vulnerability	
  of	
  a	
  foodshed,	
  or	
  a	
  region	
  that	
  provides	
  a	
  given	
  

population	
  with	
  its	
  nutritional	
  demands,	
  involves	
  a	
  national	
  and	
  even	
  global	
  supply	
  

chain.	
  Very	
  few	
  populations	
  in	
  the	
  United	
  States	
  have	
  access	
  to	
  local	
  food,	
  which	
  has	
  

consequences	
  on	
  food	
  system	
  nutrition,	
  resiliency	
  and	
  security.	
  In	
  fact,	
  centralizing	
  

traditional	
  food	
  production	
  methods	
  about	
  large	
  population	
  centers	
  causes	
  greater	
  

risk	
  to	
  food	
  security	
  in	
  the	
  event	
  of	
  a	
  drought	
  or	
  natural	
  disaster.	
  Despite	
  this,	
  policy	
  

makers	
  incentivize	
  regions	
  to	
  specialize	
  agricultural	
  practices	
  according	
  to	
  their	
  

natural	
  comparative	
  advantage,	
  which	
  advocates	
  for	
  countries	
  and	
  states	
  to	
  produce	
  

crops	
  particular	
  to	
  their	
  climate	
  region	
  for	
  economic	
  advantage.	
  

	
  
Food	
  Shed	
  Analysis	
  &	
  Prior	
  Methods:	
  	
  
	
   Originally,	
  I	
  set	
  out	
  to	
  map	
  the	
  potential	
  food	
  shed	
  of	
  Chapel	
  Hill	
  or	
  even	
  

Orange	
  county	
  following	
  the	
  model	
  in	
  Figure	
  1	
  from	
  “Mapping	
  potential	
  foodsheds	
  

in	
  New	
  York	
  State:	
  A	
  spatial	
  model	
  for	
  evaluating	
  the	
  capacity	
  to	
  localize	
  food	
  

production.”	
  in	
  the	
  Renewable	
  Agriculture	
  and	
  Food	
  Systems	
  journal.	
  This	
  map	
  

would	
  produce	
  the	
  HNE,	
  or	
  “Human	
  nutritional	
  

equivalent”	
  ,	
  value	
  of	
  landuse	
  areas,	
  which	
  derives	
  the	
  

potential	
  caloric	
  supply	
  of	
  food	
  that	
  could	
  be	
  provided	
  

given	
  regional	
  soil	
  and	
  land	
  cover	
  data.	
  I	
  used	
  GAP	
  

landcover	
  data	
  from	
  the	
  to	
  create	
  the	
  map	
  Orange	
  County	
  

Land	
  Cover	
  2011.	
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The	
  Orange	
  County	
  Land	
  Cover	
  Map	
  2011	
  map	
  indicates	
  Chapel	
  Hill’s	
  relative	
  

location	
  to	
  the	
  rest	
  of	
  the	
  state,	
  as	
  well	
  the	
  differences	
  in	
  land	
  cover	
  across	
  the	
  

county.	
  Approximately	
  22%	
  of	
  Orange	
  county’s	
  land	
  cover	
  is	
  considered	
  

“Agricultural	
  Vegetation”	
  compared	
  to	
  about	
  12%	
  of	
  Human	
  developped	
  land,	
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however,	
  this	
  is	
  deceptive,	
  because	
  under	
  further	
  scrutiny,	
  the	
  land	
  use	
  report	
  

details	
  that	
  only	
  7%	
  of	
  the	
  land	
  is	
  dedicated	
  to	
  edible	
  crops,	
  while	
  the	
  rest	
  is	
  

predominately	
  pastureland	
  for	
  livestock.	
  In	
  conclusion,	
  Orange	
  county’s	
  land	
  cover	
  

could	
  not	
  produce	
  enough	
  food	
  to	
  feed	
  its	
  population;	
  however	
  for	
  the	
  purpose	
  of	
  

the	
  food	
  algorithm	
  it	
  was	
  unnecessary	
  to	
  complete	
  a	
  traditional	
  foodshed	
  analysis	
  to	
  

demonstrate	
  that	
  where	
  food	
  is	
  grown	
  is	
  not	
  congruent	
  with	
  where	
  food	
  is	
  eaten.	
  

	
  
Where	
  Food	
  is	
  Eaten:	
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Where	
  Food	
  is	
  Grown:	
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North	
  Carolina’s	
  One	
  Map	
  extension	
  service	
  in	
  ArcGIS	
  offers	
  county,	
  zip-­‐code,	
  

and	
  census	
  block	
  specific	
  data	
  for	
  population	
  density	
  across	
  the	
  state	
  as	
  recent	
  as	
  

2012.	
  	
  North	
  Carolina’s	
  Population	
  Density	
  map	
  juxtaposed	
  against	
  the	
  Cropland	
  

Density	
  map	
  demonstrates	
  that	
  North	
  Carolina’s	
  food	
  production	
  is	
  not	
  located	
  

directly	
  about	
  where	
  the	
  majority	
  of	
  food	
  is	
  consumed.	
  If	
  ELI	
  seeks	
  to	
  feed	
  its	
  future	
  

citizens	
  through	
  on-­‐site	
  production,	
  there	
  are	
  limitations	
  to	
  what	
  can	
  be	
  produced	
  

seasonally	
  and	
  in	
  NC	
  soil.	
  Moreover,	
  Carolina	
  Dining	
  Services	
  purchases	
  many	
  non-­‐

NC	
  crops,	
  so	
  next	
  we	
  assessed	
  North	
  Carolina	
  top	
  crop	
  production	
  and	
  the	
  potential	
  

for	
  hydroponic	
  fruits	
  and	
  vegetables	
  to	
  supplement	
  local	
  supply.	
  

	
  

North	
  Carolina	
  Food	
  Production:	
  

	
  
The	
  EPA	
  classifies	
  North	
  Carolina	
   into	
   four	
  basic	
   “ecoregions”;	
   from	
  east	
   to	
  

west:	
   the	
  Middle	
  Atlantic	
  Coastal	
  Plain,	
   the	
   Southeastern	
  Plain,	
   the	
  Piedmont,	
   and	
  

the	
  Blue	
  Ridge.	
  For	
  the	
  purpose	
  of	
  the	
  F.A.R.M.	
  Food	
  project,	
  NC	
  was	
  classified	
  into	
  

three	
  basic	
  categories:	
  Coastal	
  plains,	
  Piedmont,	
  and	
  Mountains	
  (Blue	
  Ridge).	
  These	
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divisions	
  represent	
  differing	
  soil	
  types	
  and	
  biomes	
  that	
  are	
  more	
  adequately	
  suited	
  

to	
  produce	
  certain	
  crops	
  over	
  others.	
  NC	
   top	
  crops	
  were	
  generalized	
   into	
  regional	
  

categories.	
   For	
   example,	
   orchards	
   are	
   predominantly	
   classified	
   to	
   the	
   mountains	
  

and	
  sweet	
  potatoes	
  associated	
   to	
   the	
  coastal	
  plains.	
  This	
   is	
   important	
   information	
  

for	
  our	
  client	
  ELI	
  and	
  other	
  potential	
  producers	
   if	
   they	
   intend	
   to	
  grow	
  produce	
   in	
  

local	
  soils.	
  	
  

	
   North	
  Carolina	
  Department	
  of	
  Agriculture’s	
  and	
  local	
  farmer’s	
  market	
  data	
  

were	
  geocoded	
  into	
  a	
  database	
  to	
  display	
  local	
  availability	
  of	
  fruits	
  and	
  vegetables.	
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North	
  Carolina	
  farmer’s	
  market	
  name	
  and	
  location	
  data	
  was	
  acquired	
  from	
  

the	
  UNC	
  School	
  of	
  Public	
  Health’s	
  Community	
  Transformation	
  Grant	
  project.	
  

Producer	
  information	
  was	
  obtained	
  from	
  the	
  North	
  Carolina	
  Department	
  of	
  

Agriculture	
  and	
  Consumer	
  Services.	
  Location	
  data	
  was	
  taken	
  from	
  the	
  NCDA&CS	
  

directory	
  of	
  farms	
  in	
  the	
  piedmont	
  NC	
  region	
  found	
  on	
  the	
  NC	
  farm	
  fresh	
  webpage.	
  

Kevin	
  Hardison	
  from	
  the	
  NCDA&CS	
  marketing	
  division	
  supplied	
  additional	
  producer	
  

data	
  that	
  clarified	
  which	
  crops	
  certain	
  farms	
  produce.	
  

	
  	
  
Map	
  6.	
  Displays	
  producer	
  locations	
  and	
  farm	
  names	
  within	
  the	
  Triangle	
  region.	
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Map	
  7.	
  Simulates	
  ability	
  to	
  search	
  for	
  producer	
  location	
  for	
  a	
  specific	
  produce	
  item	
  
within	
  North	
  Carolina.	
  	
  
	
  

	
  
	
  
 

Different	
   climate	
   regions	
   have	
   a	
   comparative	
   advantage	
   to	
   grow	
   certain	
  

foods	
   over	
   others;	
   however	
   more	
   data	
   relating	
   crops	
   to	
   soil	
   type	
   and	
   water	
  

consumption	
   needs	
   to	
   be	
   collected	
   before	
   this	
   information	
   can	
   be	
   used	
   to	
   make	
  

decisions	
  about	
  vulnerability	
  on	
  a	
  local	
  level.	
  

	
   North	
  Carolina,	
  as	
  well	
  as	
  our	
  client	
  CDS,	
  consumes	
  a	
  diverse	
  assortment	
  of	
  

produce	
  items	
  from	
  all	
  around	
  the	
  nation	
  and	
  world,	
  so	
  the	
  NC	
  “foodshed”	
  can	
  not	
  

be	
  confined	
   to	
  state	
  boundaries.	
  Many	
  produce	
   items	
  are	
  sourced	
   in	
  more	
  regular	
  

climates	
   than	
   our	
   seasonal	
   temperate	
   biome,	
   and	
   upon	
   further	
   review	
   it	
   became	
  

apparent	
  that	
  for	
  many	
  agricultural	
  products	
  that	
  place	
  is	
  California.	
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California	
  Vulnerability:	
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As	
  indicated	
  in	
  the	
  maps	
  above	
  from	
  the	
  USDA	
  Census	
  of	
  Agriculture,	
  lettuce	
  

and	
   tomatoes,	
   two	
   crops	
   of	
   particular	
   interest	
   to	
   the	
   commercial	
   hydroponic	
  

grower,	
   are	
   predominantly	
   sourced	
   in	
   California.	
   In	
   fact	
   according	
   the	
   California	
  

Agricultural	
  Statistical	
  Review,	
  in	
  2012	
  California	
  produced	
  85%	
  of	
  the	
  nation’s	
  leaf	
  

lettuce	
  and	
  96%	
  of	
  the	
  nation’s	
  processed	
  tomatoes;	
  however,	
  lettuce	
  and	
  tomatoes	
  

are	
  not	
  exceptional.	
  California	
  has	
  an	
  immense	
  agricultural	
  presence	
  and	
  is	
  a	
  leading	
  

producer,	
  if	
  not	
  the	
  sole	
  producer,	
  of	
  more	
  fruits	
  and	
  vegetables	
  than	
  other	
  state	
  in	
  

the	
  nation.	
  The	
  California	
  Agricultural	
  Statistics	
  Overview	
  for	
  2013-­‐2014	
  states	
  that	
  

California	
   produces	
  more	
   than	
   a	
   third	
   of	
   the	
   nation’s	
   vegetables	
   and	
   almost	
   two-­‐

thirds	
  of	
  the	
  nation’s	
  fruits	
  and	
  nuts.	
  	
  [See	
  figures	
  below].	
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Within	
  California,	
  the	
  dominant	
  agricultural	
  sectors	
  reside	
  in	
  the	
  middle	
  of	
  

state	
  in	
  the	
  fertile	
  California	
  Central	
  Valley,	
  which	
  is	
  divided	
  into	
  the	
  Sacramento	
  

Valley	
  and	
  San	
  Joaquin	
  Valley,	
  and	
  along	
  the	
  Central	
  Coast.	
  The	
  California	
  

Department	
  of	
  Agriculture	
  offers	
  data	
  relating	
  their	
  statistical	
  districts,	
  for	
  the	
  

purpose	
  of	
  this	
  project	
  the	
  fruit	
  and	
  vegetable	
  dense	
  counties	
  of	
  San	
  Joaquin,	
  

Monterey,	
  and	
  Fresno	
  counties	
  are	
  of	
  particular	
  interest;	
  however	
  it	
  was	
  difficult	
  to	
  

obtain	
  the	
  same	
  quality	
  and	
  specificity	
  of	
  data	
  for	
  California	
  as	
  the	
  data	
  available	
  in	
  

our	
  own	
  North	
  Carolina.	
  	
  

The	
  concentration	
  of	
  food	
  production	
  is	
  a	
  problem	
  because	
  California	
  is	
  in	
  

the	
  midst	
  of	
  a	
  historical	
  drought	
  that	
  seriously	
  affects	
  the	
  major	
  food	
  producing	
  

counties.	
  The	
  US	
  Drought	
  Monitor	
  provides	
  data	
  and	
  commentary	
  on	
  the	
  nation’s	
  

drought	
  status	
  daily	
  that	
  provided	
  the	
  information	
  necessary	
  for	
  the	
  map	
  below,	
  

which	
  follows	
  a	
  spatial-­‐analysis	
  of	
  California’s	
  major	
  fruit	
  and	
  vegetable	
  producing	
  

areas	
  and	
  irrigation	
  use	
  using	
  data	
  from	
  USDA	
  Census	
  of	
  Agriculture.	
  In	
  the	
  USDA	
  

report	
  California	
  Drought	
  2014	
  they	
  indicate	
  that	
  while	
  food	
  demand	
  continues	
  to	
  

rise,	
  California’s	
  cropland	
  depends	
  on	
  unsustainable	
  irrigation	
  with	
  nearly	
  100%	
  of	
  

fruit	
  and	
  vegetable	
  acreage	
  being	
  irrigated	
  with	
  the	
  exception	
  of	
  orchard	
  farms,	
  

which	
  still	
  irrigate	
  acreage	
  at	
  98%.	
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According	
  to	
  the	
  US	
  Drought	
  Monitor’s	
  intensity	
  index	
  an	
  exceptional	
  

drought	
  classification	
  describes	
  “water	
  shortages	
  and	
  emergencies”	
  and	
  

“widespread	
  crop/pasture	
  loss”.	
  Half	
  of	
  California	
  is	
  in	
  this	
  condition,	
  which	
  creates	
  

an	
  exigency	
  to	
  address	
  the	
  most	
  vulnerable	
  crops	
  from	
  California	
  because	
  of	
  their	
  

high-­‐risk	
  location.	
  In	
  response	
  to	
  the	
  drought,	
  the	
  California	
  Agricultural	
  Statistical	
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Overview	
  weather	
  highlights	
  	
  “Conditions	
  were	
  ideal	
  for	
  drying	
  corn	
  for	
  grain	
  and	
  

grapes	
  for	
  raisins,	
  but	
  further	
  deteriorated	
  pasture	
  and	
  rangeland.”	
  The	
  USDA’s	
  

California	
  Drought	
  2014:	
  Food	
  Prices	
  and	
  Consumers	
  forecasts	
  the	
  droughts	
  effects	
  

on	
  food	
  prices	
  and	
  forecasts	
  for	
  fresh	
  fruits	
  and	
  vegetables	
  inflation	
  of	
  upward	
  to	
  

3.0	
  to	
  4.0	
  percent	
  and	
  says,	
  “With	
  respect	
  to	
  fruits	
  and	
  vegetables,	
  the	
  immediate	
  

concern	
  is	
  the	
  cost	
  and	
  availability	
  of	
  groundwater	
  to	
  supply	
  the	
  crops.	
  Owing	
  to	
  

higher	
  production	
  costs,	
  insufficient	
  water,	
  or	
  both,	
  producers	
  may	
  opt	
  to	
  reduce	
  

total	
  acreage,	
  driving	
  up	
  prices	
  not	
  just	
  this	
  year	
  but	
  for	
  years	
  to	
  come.	
  At	
  this	
  point,	
  

it	
  is	
  too	
  soon	
  to	
  discuss	
  the	
  extent	
  to	
  which	
  this	
  is	
  likely	
  to	
  happen	
  throughout	
  

California.”	
  This	
  suggests	
  that	
  more	
  fruits	
  and	
  vegetables	
  may	
  become	
  cost-­‐

competitive	
  to	
  source	
  from	
  North	
  Carolina,	
  but	
  North	
  Carolina	
  is	
  not	
  immune	
  to	
  

drought,	
  and	
  nowhere	
  is	
  safe	
  from	
  the	
  effects	
  climate	
  change,	
  so	
  “vulnerability”	
  

cannot	
  be	
  complete	
  with	
  an	
  analysis	
  of	
  California’s	
  contribution	
  to	
  the	
  national	
  and	
  

local	
  food	
  system.	
  A	
  vulnerability	
  analysis	
  could	
  be	
  a	
  greater	
  asset	
  to	
  the	
  decision-­‐

making	
  tool	
  if	
  one	
  evaluated	
  produce	
  items	
  individually	
  for	
  their	
  specific	
  locations,	
  

instead	
  of	
  analyzing	
  a	
  high	
  risk	
  location	
  for	
  its	
  vulnerable	
  crops.	
  	
  

The	
  results	
  for	
  CA	
  top	
  crops,	
  and	
  thus	
  the	
  vulnerable	
  top	
  crops,	
  were	
  taken	
  

from	
  the	
  California	
  Agricultural	
  Statistical	
  review	
  2012-­‐2013	
  and	
  excluded	
  non-­‐

edible	
  commodities	
  and	
  nuts	
  because	
  fruits	
  and	
  vegetables	
  are	
  the	
  produce	
  items	
  of	
  

primary	
  interest	
  to	
  this	
  project.	
  This	
  list	
  represents	
  items	
  that	
  may	
  be	
  at	
  higher	
  risk	
  

of	
  price	
  inflation	
  and	
  thus,	
  may	
  become	
  more	
  cost-­‐effective	
  to	
  grow	
  locally	
  or	
  

hydroponically.	
  

California	
  Top	
  Crop	
   Rank	
   Percent	
  US	
  total	
  
Grapes	
   1	
   91	
  
Strawberries	
   2	
   92	
  
Lettuce	
   3	
   77	
  
Tomatoes	
   4	
   96	
  
Oranges	
   5	
   29	
  
Broccoli	
   6	
   95	
  
Carrots	
   7	
   81	
  
Lemons	
   8	
   92	
  
Avocados	
   9	
   88	
  
Peppers	
   10	
   53	
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Limitations:	
  
	
   The	
  USDA	
  operates	
  three	
  major	
  geospatial	
  databases	
  related	
  to	
  food	
  with	
  

different	
  datasets,	
  years,	
  and	
  applications;	
  they	
  are	
  the	
  National	
  Agricultural	
  

Statistics	
  Survey’s	
  CropScape,	
  the	
  Economic	
  Research	
  Service’s	
  Food	
  Environment	
  

Atlas,	
  and	
  the	
  Census	
  of	
  Agriculture	
  Ag	
  Census	
  Web	
  Maps.	
  Sorting	
  through	
  these	
  

datasets	
  to	
  find	
  the	
  most	
  recent	
  and	
  congruent	
  data	
  was	
  a	
  messy	
  process,	
  and	
  the	
  

Census	
  of	
  Agriculture	
  became	
  the	
  final	
  authority	
  for	
  the	
  California	
  Vulnerabilities	
  

section.	
  Also,	
  the	
  US	
  drought	
  monitor	
  offered	
  concise	
  description	
  about	
  the	
  scenario	
  

of	
  a	
  region,	
  but	
  perhaps	
  TWI	
  or	
  precipitation	
  maps	
  would	
  have	
  been	
  a	
  more	
  

appropriate	
  use	
  of	
  GIS.	
  	
  

	
   Given	
  more	
  time,	
  the	
  vulnerabilities	
  section	
  would	
  be	
  expanded	
  to	
  include	
  

more	
  detailed	
  information	
  about	
  the	
  quality	
  and	
  condition	
  and	
  soil	
  and	
  water	
  in	
  a	
  

region.	
  Working	
  with	
  a	
  group	
  on	
  a	
  project	
  has	
  limitations;	
  however,	
  and	
  only	
  so	
  

much	
  can	
  be	
  accomplished	
  in	
  one	
  semester.	
  Data	
  acquisition	
  is	
  burdensome,	
  but	
  

data	
  standardization	
  requires	
  collaboration,	
  and	
  sometimes	
  the	
  work	
  I	
  delegated	
  to	
  

my	
  team	
  wasn’t	
  always	
  returned	
  to	
  me	
  in	
  the	
  same	
  format	
  that	
  I	
  imagined.	
  	
  	
  

	
  
Conclusion:	
  	
  
	
  

In	
  an	
  effot	
  to	
  build	
  a	
  timeless	
  community,	
  the	
  development	
  of	
  a	
  secure	
  and	
  

sustainable	
  food	
  system	
  ought	
  to	
  be	
  sought.	
  A	
  robust	
  local	
  agricultural	
  system	
  

buttressed	
  with	
  hydroponic	
  facilities	
  would	
  promote	
  nutritional	
  balance	
  and	
  fruit	
  

and	
  vegetable	
  price	
  stability.	
  Hydroponic	
  and	
  aquaponic	
  farming	
  methods	
  are	
  highly	
  

applicable	
  to	
  many	
  leafy	
  greens,	
  herbs,	
  legumes	
  and	
  vegetables	
  and	
  can	
  be	
  a	
  cost	
  

effective	
  and	
  convenient	
  farming	
  method,	
  especially	
  for	
  crops	
  that	
  do	
  not	
  grow	
  as	
  

well	
  locally	
  or	
  are	
  out	
  of	
  season.	
  The	
  vulnerability	
  of	
  a	
  local	
  food	
  shed	
  is	
  more	
  

extensive	
  than	
  an	
  area’s	
  potential	
  agricultural	
  output	
  from	
  soil	
  calculations	
  and	
  

must	
  also	
  consider	
  a	
  broader	
  supply	
  chain	
  that	
  provides	
  the	
  every	
  day	
  sustenance	
  

consumers	
  purchase.	
  Locating	
  food	
  production	
  closer	
  to	
  food	
  demand	
  through	
  on-­‐

site	
  facilities	
  would	
  be	
  a	
  sustainable	
  and	
  potentially	
  cost-­‐competitive	
  venture.	
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