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the

HEORY behind
the CONCEPT of

VERTICAL FARMING

what's all the hype about?



concept=theorypy 2050 the human population will increase
by 5 billion and 0% of people will live In cities

POPULATION: 2050 population to reach 9bn

M

World population forecast Urbanization tipping point
m (billions of peopla) (ballons of people)
< _I_EE% Lirban
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=
50
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- m 1850 2000 2050 1950 200D 2050
C£U Lu Source: UN Depariment for Economic and Sacial Affairs, DESA, and
O > LM Habitat, Living Planat Rapart, 2005
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currently, traditional agriculture makes it
difficult to acheive profitability, distances

customers from their food and hurts the
environment

Retail Impact from The Farmery
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the fact is that bad weather makes farming
difficult, risky and uncertain. Millions of tons of
valuable crops are lost to hurricanes, floods,
long-term droughts, and monsoons every year
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so what is the solution” how do we
revolutionize the food system™” a
new kind of farming has to emerge

farming
farming
farming
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THE URBAN FARM

Shenzhen & Hong Kong Biennale of Urbanism/Architecture
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THE URBAN FARM

Urban Farm Brooklyn, New York
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THE SKY FARM

The Living Skyscraper: Farming the Urban Skyline| Blake Kurasek

Pierre Sartoux’s Living Tower | Gordon Graff
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THE SKY FARM

La Tour Vivante | SOA Architects

Dragonfly | Vincent Callebaut
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THE VERTICAL FARM

Growing Power | Will Allen
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VERTICAL FAR

THE VERTICAL FARM

Eco Laboratory | Weber Thompson
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M

community

VERTICAL FAR

THE VERTICAL SOLUTION

The London City Farmhouse by Catrina Stewart
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HORIZONTAL VS. VERTICAL

9 acresina equals 1 acrein a
horizontal farm... vertical farm...

2/ vertical farm
acres is equal to

243 horizontal
farm acres
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community

VERTICAL FAR

VERTICAL STACKING

arvest Green | Romses Architects
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VERTICAL FAR

COMMUNITY INTEGRATION

what do we get out of it?

CROPS FARMERS PEOPLE

FARMING

How can the vertical
farm design target

MARKET
each of these groups
- m . m
COMMUNITY EDUCATION  RETAILERS RESTAURANTS
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THE "U-PICK"” SYSTEM

level of integration: high

Urban Farm, Urban Epi-center | Jung Min Nam

Vertical Farm | Victorian Eco Innovation Lab
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VERTICAL FAR

THE FARMERS MARKET

level of integration: medium

R

Vertically Integrated Greenhouse | Kiss + Cathcart Architects Vertical Farm Outdoor Market | TKWA + Growing Power
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THE EDUCATION LAB

level of integration: medium

Singularity University | Agropolis

Eco-Laboratory | Weber-Thompson
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THE EXPORT SYSTEM

level of integration: low

Vertical Farm | Chris Jacobs

Vertical Farm | Lee Dongjin, Park Jinkyu, Lee Jeongwoo
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VERTICAL FARMING FOR
THE COMMUNITY

A Farm Grows in Queens | Work Architecture
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economics

Address:

311 Huger St., Charleston, SC
Census Tract: 12

Population: 1,606

Address:

1056 King St., Charleston, SC
Census Tract: 14
Population: 1,057

Address:

Meddin Building 32-34 Wolfe St, Charleston, SC
Census Tract: 7

Population: 2,288

District: Elliotborough,/Canonborough

VERTICAL FARM

[charleston]
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SUSTAINABLE N

URBAN FABRIC

PROPOSED & EXISITNG CORRIDORS

ElGH

BORHOOD

DOWNTOWN PLAN
NURTURE INCLUSIVE, VIBRANT
NEIGHBORHOODS

PURSUE ECONOMIC DIVERSITY

FOSTER SUSTAINABILITY

REINFORCE THE EXISTING URBAN
STRUCTURE

RESPECT THE GRAIN, SCALE AND MIX OF
THE PENINSULA’S URBAN FABRIC

ENSURE ARCHITECTURAL INTEGRITY

ENCOURAGE A BALANCED NETWORK FOR
MOVEMENT

USE GROWTH STRATEGICALLY

MAINTAIN DOWNTOWN AS THE REGIONAL
CENTER OF CULTURE AND COMMERCE


http://www.charleston-sc.gov/shared/docs/0/charleston_execsummary.pdf
http://www.charleston-sc.gov/shared/docs/0/charleston_execsummary.pdf
http://www.charleston-sc.gov/shared/docs/0/charleston_execsummary.pdf

concept + theory

[charleston]

community

geconomics

VERTICAL FARM

TRANSPOR

_CARTA Charleston Area Region
Tranist Authority

_bus routes converge at the visitor
center

_site is in good relation with system
_most parking sits south of site

ATI
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EENVWAY

'} _the continuation of the West Ashley Bikeway

_historical Southern Railway into downtown
_proximity to greenway gives distinction to site
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geconomics

_#20 city with strongest arts, entertainment, recreation, accommodation and food
services industries

_#47 city with highest percentage of college students

_#72 city with largest land areas

_#19 zip codes with the most museums in 2005

_#B8 zip codes with the largest charity contributions

_#75 zip codes with the highest 2004 average reported profit/loss from business
_#18 county with the best general health status score of residents

_#58 county with the highest percentage of residents that exercised in the past
month

_#B61 county with the highest percentage of residents that drank alcohol in the past
30 days

MMUNITY PERSONALITY

L)

VERTICAL FARM

[charleston]
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PULATI
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AGE DEMOGRAPHICS

gconomics POPULATION BY AGE COLLEGE STUDENTS ENROLLED
120,083 APPROX

019 26.2%
20-24 8.0% Trident Technical 12000
25-34 15.1% College of Charleston 11320
35-54 27.2% Citadel 3300
55-64 11.8% MUSC 2528
65+ 11.4% Charleston School of Law 640

VERTICAL FARM
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community

economics

VERTICAL FARM

EDUCATION

_the most prestigious school: Ashley Hall
major colleges: College of Charleston
Citadel
M.U.S.C.

Mall
S Playground

College of Charlesto

Colonial ,
Lake ' QE ‘
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EMPLOYMENT INDUSTRIES

CCCCCCCCC

Accommodation and

Food Service is the
major industry of Charleston South Carolina

Charleston at 13%

UNEMPLOYMENT

From March 2011

VS

Charleston
South Carolina

VERTICAL FAR



[charleston]

IN

ME DEMOGRAPHICS

Median Household Income (2009]

$48,246

L)

gconomics

VS

MEDIAN HOUSEHOLD INCOME

Average Household Income (2009])

$63,686

MEDIAN HOUSEHOLD INCOME

VERTICAL FAR
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COST OF LIVING DEMOGRAPHICS

@ | E
economics

All ltems (Composite) 98.2

Grocery ltems 105.7

Housing 92.3

$414 Utilities 96.8

$656 Transportation 939

$810 Healthcare 104.2

$836 Misc. Goods 101.5

$920 US Cities Baseline Index 100

MEDIAN MONTHLY RENT

$205,600

$230,900
$162,000

$392,900
$571,000

MEDIAN HOME VALUE

VERTICAL FARM
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FOOD STAMPS DEMOGRAPHIGCS

gconomics

FSP (Food Stamp] started in 1939
FIRST ATTEMPT AT FSP

Food Stamp Act of 1964
FIRST PERMANENT PROGRAM

Food Stamp Act of 1977
CHANGED ELIGIIBILITY

EBT (1988-2004)
ELECTRONIC BENEFIT TRANSFER

Farm Bill of 2002
BENEFITS AVAILABLE FOR ALIENS

SNAP [2008]
SUPPLEMENTAL NUTRITION
ASSISTANCE PROGRAM

VERTICAL FARM
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ETHNICITY DEMOGRAPHIC

economics

_majority of population: black and white
_strong ethnic divide

m \White

m Black
O Hispanic
m Asian

WHITE POPULATION DISTRIBUTION BLACK POPULATION DISTRIBUTION

VERTICAL FARM

[charleston]
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BUY |

CAL N

EIGHBORHOOD

ADVOCATES THE BENEFITS OF A LOCAL
LIVING ECONOMY BY STRENGTHENING
COMMUNITY SUPPORT OF OUR LOCAL

INDEPENDENT BUSINESSES AND FARMERS.

TOP TEN
REASONS TO EAT LOCAL

1. SUPPORTS LOCAL FARMERS

2. FRESHER & TASTIER

3. BETTER FOR THE ENVIRONMENT

4. SUPPORTS LOCAL ECONOMY

5. SUPPORTS SUSTAINABLE LAND USE
6. EATING SEASONALLY IS HEALTHIER
7. FREE RANGE MEAT TASTES BETTER
8. IT'S OUR HERITAGE!

9. GREAT DINNER CONVERSATION

10. BE THANKFUL FOR THE EARTH
LOWCOUNTRYLOCALFIRST.ORG
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BUY L

CAL N

BORHOGD
BUY LOCAL

Campaign is a grassroots
campaign designed to educate
Lowcountry residents to Think
Local when they are considering
where to make purchases, to
Buy Local whenever possible
and to Be Local by supporting
businesses that keep our
community unique.

WHY BUY LOCAL?

1. KEEPS MONEY IN THE LOWCOUNTRY

2. EMBRACES UNIQUE COMMUNITY

3. FOSTERS BETTER SERVICE

4. CREATES MORE JOBS

5. HELPS THE ENVIRONMENT

6. SUPPORTS COMMUNITY GROUPS
7.ENSURES YOU GET WHAT YOU WANT

8. PUTS YOUR TAX DOLLARS TO GOOD USE
9. SHOWS THE COUNTRY YOU BELIEVE IN

THE LOW COUNTRY
LOWCOUNTRYLOCALFIRST.ORG
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MIDTOWN CONTEXT

gconomics

$150 MILLION PROJECT
PRIVATELY FUNDED

INCORPORATES EXISTING HISTORIC
BUILDINGS

115 FEET TALL

“THERE’S NO WAY TO STOP
INVESTORS FROM DRIVING UP THE
PRICE OF THE NEARBY HOUSING...
LONGTIME RESIDENTS THAT MIGHT

NOT BE ABLE TO AFFORD TO STAY “
REV. SIDNEY DAVIS

VERTICAL FARM

[charleston]


http://www.postandcourier.com/news/2008/feb/19/midtown_unveiled31081/
http://www.postandcourier.com/news/2008/feb/19/midtown_unveiled31081/

VERTICAL FARM

What does
vertical farming
mean for

Charleston?

restored ecosystems
reduced trasnportation
less hunger
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High Quality Farmland + Low Development

High Quality Farmland + High Development

Urban Areas

American Farmland Trust
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1 7.6%

24%

6.7%

4.8%

8.7%

Farmland by County

2007 Census of Agriculture
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M

economics

VERTICAL FAR

Charleston
13%

Colleton
1.6%

Dorchester

41.6%

Berkeley

24.7%

Georgetown

7-8%

2000 - 2010

population growth

Bracket [On Farming]
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[70 mi]

[20 mi]

[5 mi]

Charleston Farmers’
Market

Farms
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VERTICAL FAR

only

10%

of vendors
within
5 miles

average
vendor
travels

25

miles

39%

of vendors
more than
20 miles
from market

TechWorkingRealEstate
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FOOD DESERT

low income - low access

poverty
rate over

20%
33%

live over
1 mile away
from supermarket

WillNesbittRealty
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Food Desert
USDA.gov



program introduction JEMAMIJ JAS OND

building codes LOWCOUNTRY arugula = |

JFMAMIJ JAS OND

asparagus

concept + theory PRODUCE eien vegetagsﬁ
: b
community AVAILABILITY pees

history + context blackberries
blueberries

tectonics broccoli
brussels sprouts

economics butter beans
cabbage
cantaloupe
carrots
cauliflower

celery

chard

chinese cabbage
collards

corn

cucumbers

dill

eggplant

figs

garlic

gourds

green beans
green onion

kale

leeks .

lettuce

mint

muscadine grapes ...-..
mustard

new zealand spinach | |
okra

onions ----

parsnip EEEEE
peaches

pears

pecans HEE

peas
peppers

plums -..

potatoes
pumpkin
radishes .-
rutabaga B
spinach
summer squash

L
strawberries .----
L

tomatoes

turnips |

watermelon

VERTICAL FARM

[charleston]

Outdoor Farming Indoor Farming
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Okra Radish

Pean
eanut (Green Onion

Pecans Ap p le S

T omatoes p
€dadsS
COI'H Cucumbers

Watermelons Leaks
Squash Sweet Potatoes

Wheat Be ANS

Peaches Oats
Grapes
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VERTICAL FARM

E. coliO157:H7 Hemorrhagic colitis 1-8 days Severe (often bloody) diarrhea, 5-10 days Undercooked beef (especially
or E. coli O157:H7 abdominal pain and vomiting. hamburger), unpasteurized
infection Usually, little or no fever is present. milk and juice, raw fruits and

More common in children 4 years or vegetables (e.g. sprouts), and
younger. Can lead to kidney failure contaminated water

Hepatitis A Hepatitis 28 days Diarrhea, dark urine, jaundice, and Variable, Raw produce, contaminated

average flu-like symptoms, i.e,, fever, headache, | 2 weeks-3 drinking water, uncooked foods

(15-50 days) | nausea, and abdominal pain months and cooked foods that are not
reheated after contact with an
infected food handler; shellfish
from contaminated waters

Listeria Listeriosis 9-48 hrs for Fever, muscle aches, and nausea or Variable Unpasteurized milk, soft cheeses

monocytogenes gastro- diarrhea. Pregnant women may have made with unpasteurized milk,

intestinal mild flu-like illness, and infection can ready-to-eat deli meats
symptoms, lead to premature delivery or stillbirth.

2-6 weeks The elderly orimmunocompromised

for invasive patients may develop bacteremia or

disease meningitis

Noroviruses Variously called viral 12-48 hrs Nausea, vomiting, abdominal 12-60 hrs Raw produce, contaminated
gastroenteritis, winter cramping, diarrhea, fever, headache. drinking water, uncooked foods
diarrhea, acute non- Diarrhea is more prevalent in adults, and cooked foods that are not
bacterial gastroenteritis, vomiting more common in children reheated after contact with an
food poisoning, and infected food handler; shellfish
food infection from contaminated waters

Salmonella Salmonellosis 6-48 hours Diarrhea, fever, abdominal cramps, 4-7 days Eggs, poultry, meat,

vomiting unpasteurized milk or juice,
cheese, contaminated raw fruits
and vegetables

Shigella Shigellosis or 4-7 days Abdominal cramps, fever, and 24-48 hrs Raw produce, contaminated
Bacillary dysentery diarrhea. Stools may contain blood drinking water, uncooked foods

and mucus and cooked foods that are not
reheated after contact with an
infected food handler

Staphylococcus Staphylococcal food 1-6 hours Sudden onset of severe nausea and 24-48 hours | Unrefrigerated or improperly

aureus poisoning vomiting. Abdominal cramps. Diarrhea refrigerated meats, potato and

and fever may be present egg salads, cream pastries

Vibrio V. parahaemolyticus 4-96 hours Watery (occasionally bloody) diarrhea, | 2-5 days Undercooked or raw seafood,

parahaemolyticus | infection abdominal cramps, nausea, vomiting, such as shellfish

fever

Vibrio vulnificus V. vulnificus infection 1-7 days Vomiting, diarrhea, abdominal pain, 2-8 days Undercooked or raw seafood,

bloodborne infection. Fever, bleeding such as shellfish (especially
within the skin, ulcers requiring oysters)

surgical removal. Can be fatal to

persons with liver disease or

weakened immune systems

For more information, contact: The U.S. Food and Drug Administration Center for Food Safety and Applied Nutrition
Food Information Line at 1-888-SAFEFOOD (toll free), 10 AM to 4 PM ET, Monday through Friday.

Or visit the FDA Web site at www.fda.gov.




VERTICAL FARM

Pesticides can contaminata
all types of food.
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http://www.scdhec.gov
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http://www.scdhec.gov
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bakersarcesranch.com

lowcountrylocalfirst.org

LimeHouseproduce.com
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VERTICAL FARM

engagement
Does It fit with the fabric of the community?

This location tells us that if we were to build a vertical
farm, the bottom floor:

should act as a community center

promote education [cooking, nutrition, plants,
sciences)

be hands on, interactive

Inclusion, community is an active participant
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% COMMUNITY OUTREACH

educating the stakeholder

il
\

local

corporate

VERTICAL FAR

[charleston]

vertical



port city paper

[charleston]

VERTICAL FARM

Charleston Charter School of Math and Science

North Central Apartments [senior home]

Dee Norton Center

BONUSES:

community/neighborhood
school
library
maosque
church
strong existing community
social justice
access
parking



VERTICAL FARM

Collaboration with adjacent businesses

-Integration with a grocery
-change Food Lion buisness model
-becomes prototype

-influence on national level
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VERTICAL FARM

building orientation
southern exposure is blocked by neighboring building
could it be retrofitted structurally

parking/access
negotiate parking with Food Lion?

pedestrian traffic/crosswalks

safety

social climate



VERTICAL FARM

-parallels traditional farming with family units
-mentor/mentee relationships
-okra

deals with the process from where it begins to how it's
utilized as a consumed product
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http:/ /www.youtube.com /watch?v=aMfSGt6rHos


http://www.youtube.com/watch?v=aMfSGt6rHos

Meddin Building

i

GreenSpine

VERTICAL FAR

[charleston]
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Strength

Tourist district
Museum mile
King street

VERTICAL FAR
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Target Tire

Strength

Green spine
Ownership
Transit

Rail connection

VERTICAL FARM



Port City Paper
Target Tire

Strength

Historic port

VERTICAL FARM
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Strength Historic Structure

VERTICAL FARM
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Strength

Transit
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Target Tire

Opportunities

Urban Farm Connection

VERTICAL FARM
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EDUCATIONAL FAGILITIES
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. : central farms
* Proximity to non-profits and the synergy that creates

SUMMARY

* Location’s proximity to major transportation routes

* Reconnecting the neighborhood

* Proximity to schools

* Proximity to the few businesses in the neighborhood is
synergistic

* Already industrial

* Already has truck access and a loading dock

* Visually accommodating

* The overpass creates the potential for a multi-modal path
connecting to both the lower peninsula and the neck

* The structure lends itself to verticality

* The existing street vender vibe in the neighborhood

* Neighborhood brand

e Community hub
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