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Introduction
The expansion and innovation of food systems is an important
aspect to consider in the face of climate change resilience.
Over half of the global population live in jungles of cities and
the sprawling of urbanization exacerbates food transportation
and the attributed increase in carbon emissions. To mediate
the issues related to food production, the improvement and
promotion of urban agriculture is an essential solution to
consider. Reasonably, urban agriculture advocates the
movement for localized food growing, and common
approaches to urban farming include but are not limited to
vertical farming, hydroponics, aquaponics, rooftop farming,
and backyard gardening. In this project, aquaponics is
researched to further the viability, feasibility, and affordability
for usage in a community garden known as Ocean View
Growing Grounds that is local to the socio-economically
disadvantaged area of San Diego.
Aquaponics is the combination of aquaculture and
hydroponics in which vegetables and fish are grown
sustainably by reproducing the closed-loop nutrient cycle
process found in nature (1). In an aquaponics system, fish and
plants have a mutual symbiotic relationship in which plants
filter the ammonia out of the water to use as fertilizer and
freshwater is supplied to the fish. Collectively, aquaponics
requires few inputs to function such as fish, fish food, and an
electricity source to power a water pump. However, in the
case of the aquaponics system built for this project, electricity
is not a necessary input as water flow is powered by gravity.
As a result of the unfortunate circumstances that befell the
Global Food Initiative in the San Diego chapter, this poster
will cover the blueprint of how the aquaponics system was set
to work in terms of the mechanical and biological functions.

Blueprint Design
Best Use: This aquaponics design follows the deep-water
culture (DWC) method in which float systems are used to
suspend plant roots into nutrient-rich and aerated water.
Compared to other types of aquaponics systems such as
nutrient film technique and media beds, the volume of water
will be greater, resulting in the improbable event of
temperature and nutrient fluctuations.
Components of DWC system: This system will consist of a
fish reservoir using an IBC tote, grow canals, floating rafts
using polystyrene foam or floating grow rafts with preinstalled slit pots, filtration systems (biofilter and
mechanical/swirl filter) using 200-liter blue plastic barrels,
water pump, and an aeration method using air stones.
Water Flow: Water travels through the system by gravity
from the fish tank, through the mechanical and biofilter
respectively, and into a Y connector that pumps the water in
two directions. Some water will be pumped back into the fish
tank and the remaining water will be pumped into the
manifold of PVC pipes distributing the water equivalently
through the grow canals. From the grow canals, the water will
exit on the furthest side and return to the biofilter where it is
pumped either into the fish reservoir or grow canals. Finally,
the water that accumulates in the fish tank will cause an
overflow, resulting in the water to forcibly travel back into the
mechanical separator, which finishes the water cycle.
Filtration: A mechanical filter is needed to trap the large
particulates from fish and other organic matter and a biofilter
is needed for nitrification. The mechanical filter will trap the
particulate wastes, with periodic discharging of the captured
solids, and will follow through with an additional mesh screen
to trap any of the smaller remaining solids. The water will
then travel through the biofilter where it will be aerated with
air stones and pass through a biofiltration media such as
Bioballs where the nitrifying bacteria will transform the fish
waste into usable, nutrient-rich food for the plants.
Grow Canals: The canals used at Ocean View Growing
Grounds are small intermediate plastic bulk containers with a
depth of nearly 1 foot in length. This depth is ideal to allow
for adequate plant root space.

Project Goals
The initial goals for this project was to determine the
efficiency and effectivity of establishing an aquaponics system
in Ocean View Growing Grounds. To accommodate for the
lack of management and electricity at the community garden,
the system was designed to be self-sustainable in feeding the
fish itself in a set hourly time interval.
For the incompletion of the project, the alternative goals for
this project was to:
• Design a self-sustainable aquaponics system blueprint for
the community garden to use if they or another individual
adopts the unfinished work.
• Develop this project as a potential research topic for
upcoming GFI research fellows.

Blueprint Considerations
Water Flow: The flow rate will be lower throughout the
system compared to using an electricity source to pump water.
Retention time/turnover rate refers to the amount of time it
takes to replace all the water in the grow canals and for this
DWC system, each canal would have at most 4 hours to
adequately replenish nutrients.
Filtration: Inadequate filtration will lead to clogs and result in
anoxic growing conditions. Both the mechanical and biofilter
are mandatory to exhibit rich growing conditions.

Future Goals
To further the purpose for this project, the original incentive
of constructing the system and determining its feasibility to
distribute food locally is the major goal for continuing this
project. In the perspective of a longer time-scale, intersecting
it with entrepreneurship and making it fully accessible for
other community gardens is another goal to keep in mind.
Moving forward past the Global Food Initiative, partnership
and association with the Global Arc and Ocean View Growing
Grounds will resume in order to complete the construction of
the aquaponics system
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