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Urban Agriculture

Feeds folks with less access to food
Sequesters carbon within cities
Rebuilds and decontaminates toxic soil
Gives folks a connection to nature!
Builds neighborhood communities
Autonomy!

...and stuff.



Where do you grow food In a city?
Folks with limited food access have limited land access...

Existing Community Gardens

Parks
— Land use restrictions

Rooftops

— Require imported, mined
topsoil

— EXposed to rising airborne
pollutants

Planter Boxes/Porches

— Require imported, mined
topsoil

— Isolated!
— Limited food-growing capacity

Indoors (hydroponics, grow-
lights)
Backyards

e Few in number

e Often small

 Use controlled by landowner

» Often contaminated and/or
compacted

Brownfields
 Future site plans
» Very contaminated...
Vacant lots
 Potentially contaminated
— Bioremediation!!!



Brownfields & VVacant Lots

e *“abandoned, idled, or underused
Industrial and commercial
facilities where expansion or
redevelopment is complicated by
real or perceived environmental
contamination” — Brady & Weil

...Or not to be?



Sources of Contamination in Brownfields & Vacant Lots

Land use history?

e Old city park

e Orchard

e Incinerator

o Smelter

e Factory

e Dry-cleaner

» Auto repair shop
» Parking lot, garage, or road

e Train yard or railroad tracks
e Paper mill

e Junk yard or landfill (yum!)

Pollution sources

* |ead paint

o oil spills

o factory effluent

o fertilizer

* herbicides and
Insecticides
 demolished building
materials

e road run-off

e exhaust or emission
deposition

» leakage or leachate



Dissipation of Organochemicals in Soll
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FIGURE 18.3  Processes affecting the dissipation of organic chemicals (OC) in soils. Note that the OC symbol is sPlitluP :fl
tion (both by light and chemical reaction) and degradation by microorganisms, indicating that these processes d ter O
organic chemical. In transfer processes, the OC remains intact. [From Weber and Miller (1989)]



Toxins in Urban Soil @

Organic:
* Polycyclic aromatic hydrocarbons
* Pesticides

— glyphosate, organophosphates,
organochlorines, carbamates,
triazines, acetanilides,
phenoxyalkanoic acids, etc...

Inorganic:
_ Lead * PCE (p-erchloroethylene)
_ Arsenic *TCE (trlchloroeth-ylene) |
_ Cadmium » PCBs (polychlorinated biphenyls)
_ Chromium * PCP (pentachlorophenol)
*TNT (trinitrotoluene)
— Mercury

A ropart by the Environmental Justice F.ludltli-

Health threats posed by pesticides in develeping countries II
1.



Toxic exposure on city farms

e Inhalation
* Ingestion Bioaccumulation:
— Water — compounds at each trophic
* leaching to level
groundwater — one process in remediation
— soll BCF (bioconcentration factor) a

measure of accumulation in
tissue

» geophagy! kids
love to eat dirt.

— plants
e bioaccumulation

Examples
Heavy metals: radishes, carrots & lead

Organic toxins: lettuce & PAHs




Remediation Techniques

e EXsItu vs. In situ

e Bioremediation
— bioaugmentation
— biostimulation

 compost tea

e Phytoremediation
— phytostabilization
— phytodegradation
— phytoextraction

e Mycoremediation

— mycodegradation
— hyperaccumulation

Hyperaccumulator Enhanced Rhi.’.’.\)?i‘rhorg
Phytoremediation Phytoremediaii

on

Removal
of biomass

Accumulation
of metals or
metabolism
of organics

Transloe
of plant
COn‘IpoUnds

ation
Addition of

chelating
agents?

Lo rhizos
gt e et —— Osphere

NS '“\k,z
1 La,\' Enhanced
% breakdown

2 of organics
in rhizosphere
Organic contaminant moves
to rhizosphere with water

Uptake of metals or
organic pollutants

FIGURE 18.16 Two approaches to phytoremediation—the use of plants to help clean up con-
taminated soils. (Left) Hyperaccumulating plants take up and tolerate very high concentrations of
an inorganic or organic contaminant. In the case of metal contaminants, the addition of chelat-
ing agents may increase the rate of metal uptake, but can add a major expense a (ul may allow
metals to migrate below the root zone. (Right) In enhanced rhizosphere phytoremediation, the plants
do not take up the contaminant. Instead, the plant roots excrete substances that sumulu}v 1?:&
microbes in the rhizosphere soil, speeding their degradation of organic cont iminants. lmu.m i-
ration-driven movement of water and dissolved contaminants to the enhanced rhizosphere zong
improves the system's effectiveness. (Diagram courtesy of R. Weil)



Mycodegradation of Organic Toxins

Mushrooms with Activity against Chemical Toxins

° SO I I Can be More species and toxins will be added over time. Several of the species probably act upon more toxins than the ones |iste”d.
above. | will update this chart on www.fungi.com as more research is published.
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Mycoextraction of

heavy metals i RemmE
 Longer period of z
time o
e Agaricus bisporus, e
oysters, and turkey
tall Important ;
hyperaccumulators! : |
o Source mycelium e
from mushroom
farms
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Feasible for folks with less resources?

Soil Remediation Technologies Costs:
Petroleum Hydrocarbons

+— Mycoremediation ~$50/ton

Remediation Technology

Incineration B Solvent Extraction
[ solidification B Indirect Thermal
Soil Venting B Soil Washing
B Bioremediation 2 Phytomediation

Mycoremediation

Excavate, haul,
and wash

L |

Excavate, haul,
and compost

)

Heat in situ to
decompose organics

In situ biostimulation
by adding nutrients, air,
and/or microbes
Y
Phytoremediation
by enhanced rhizosphere
breakdown

Cost ($) —»

Phytoremediation
by plant uptake
and removal

Natural
attenuation

Time (yr) —»

FIGURE 18.10 A wide range of methads is available to remediate (clean up) polluted soils. At one
extreme are remediation techniques that are very expensive and disruptive, but usually quite
rapid. Technologies at the other extreme may be quite inexpensive and nondisruptive, but usually

I\’

take much more time to accomplish the cleanup. [Modified from Reynolds, et al. (1999)]




Government Subsidized Remediation??

EPA:
e Superfund
e Brownfield Cleanup Grants

Transnational NGOs (NATO, WTO,
etc):
e Conferences on Urban Agriculture

and bioremediation “for economic
‘sustainability’”



Lower 9" Ward, New Orleans
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The Rhizome Collective
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Grove Brownfield Cleanup:
» donated by the city of Austin

o plans for a park and garden

Austin, TX Educational Center
for Urban Sustainability and
Center for Community
Organizing

systems taught include:

soil building
Bioremediation
urban livestock
rainwater harvesting,
aquaculture ponds

const_ructed wetlands for
cleaning wastewater

“humanu_re” and worm
composting

DIY air purification

passive solar and bicycle
windmills

bio-gas and biofuels

natural construction
methods

restoring brownfields

gentrification and struggles

for land in the city



NYC

V)
-
D
[
e
qo]
O
D
il
@







	Bioremediation in Urban Agriculture
	Urban Agriculture
	Where do you grow food in a city?
	Brownfields & Vacant Lots
	Sources of Contamination in Brownfields & Vacant Lots
	Dissipation of Organochemicals in Soil
	Toxins in Urban Soil
	Toxic exposure on city farms
	Remediation Techniques
	Mycodegradation of Organic Toxins
	Mycoextraction of heavy metals
	Feasible for folks with less resources?
	Government Subsidized Remediation??
	Lower 9th Ward, New Orleans
	The Rhizome Collective
	More Gardens, NYC

