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Indoor AquAponIcs In AbAndoned buIldIngs:  
A potentIAl solutIon to Food deserts
By: Lisa Tomlinson*

I. IntroductIon

Over the last several years, urban agriculture has seen an 
explosion in creativity and innovation as urbanites become 
more inclined to change the unfavorable realities of living in an 
urban setting. City living is popular for its cultural immersions, 
access to attractions and nightlife, and educational institutions. 
However, cities tend to have one major obstacle—they lack 
access to locally grown fresh foods.1 The lack of access to fresh 
foods creates food deserts, which lead to public nutrition and 
health concerns.2 One way to solve the problem of food deserts 
is to encourage the creation of aquaponics farms, an agricultural 
system that combines the practices of aquaculture and hydro-
ponics within abandoned factory buildings.3 The factory-based 
farms use less land than traditional agriculture models, while 
still providing the needed access to food.4

Aquaponics is a creative way of raising fish and growing 
fresh vegetables for local consumption.5 This method, like all 
urban agriculture models, has a variety of benefits and potential 
implementation concerns. However, for the scope of this Article, 
it will be assumed that the benefits of aquaponics outweigh the 
implementation concerns, making it a viable option for urban 
agriculture. Unfortunately, aquaponics is not a true potential solu-
tion to food deserts until local governments update zoning and 
building codes to reflect current agricultural practices. Local gov-
ernments created zoning and building code regulations to promote 
public health and the welfare of the community.6 As public health 
concerns evolve, it is important that these regulations continue to 
evolve to include urban agriculture. Thus far, a regulatory evolu-
tion of this nature has not occurred. The lack of access to fresh 
food and the existence of food deserts is a major public health 
problem for the majority of urban residents.7 Aquaponics can be 
used to alleviate this issue, thus local zoning commissions and 
municipalities should update zoning ordinances and building 
codes to allow for this form of urban progress.

This Article will discuss the major hurdles that local gov-
ernments must overcome to make aquaponics a viable urban 
agriculture option to combat food deserts. Part II will provide 
an overview of aquaponics. It will explain what an aquaponics 
farming system entails, the benefits and potential concerns for 
implementing an aquaponics system, and a case study of one 
of the few commercially scaled aquaponics systems currently 
operational in the United States. Part III discusses general zon-
ing codes, the current state of zoning codes relating to urban 
agriculture, and what questions need to be asked in order to 
create a zoning code that allows for aquaponics in urban set-
tings. Part IV takes a similar approach in structure to the zoning 

section, and discusses the current state of building codes and 
what local governments should consider when creating a code 
that allows for indoor aquaponics farms. Part V concludes with 
recommendations for municipalities moving forward in their 
urban agriculture efforts.

II. AquAponIcs

A. WhAt Is AquAponIcs?
Urban agriculture can take many forms, but one of the most 

creative is aquaponics.8 Aquaponics combines the practices of 
aquaculture, the process of breeding and raising fish for con-
sumption in controlled water environments,9 and hydroponics, 
the process of growing plants in nutrient fortified water instead 
of soil.10 Combining these two techniques creates a closed-loop 
food production system, which creates very little, if any, waste.11 
Closed-loop food production means that the waste of one pro-
cess becomes an input to another and vice versa.12 Aquaponics 
achieves minimal waste levels by taking advantage of the natu-
rally occurring nitrification cycle.13

Put simply, “aquaponics is a system of aquaculture in which 
the waste produced by the farmed fish . . . supplies nutrients for 
plants grown hydroponically, which in turn purify the water” for 
the fish.14 The process begins by connecting a number of fish 
tanks, a settling tank, grow beds, a sump tank, and water pumps 
with a piping system.15 The fish raised in the fish tanks are fed 
just like any normal aquaculture system.16 The fish excrete their 
waste into the water, including ammonia (“NH3”) that is toxic 
to the fish at high levels, while also containing nitrogen that is 
a beneficial input to plant growth.17 Because the system is con-
nected through piping, the water from the fish tanks flows to 
the next tank in the system, the settling tank.18 In the settling 
tank, the solid waste sinks to the bottom while the NH3, which 
is dissolved in the water, is broken down by microorganisms.19 
This is the point in the system where the nitrification cycle truly 
comes into play. Nitrosomonas bacteria convert the NH3 into 
nitrite (“NO2”) and then nitrobacter bacteria convert the NO2 
into nitrate (“NO3”), which plants can easily absorb.20 The water, 
including the nitrates, next flows into the grow bed where the 
plants absorb the nutrients through their roots, while simultane-
ously cleaning the water and balancing the system.21 The water 
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Division, and a Law and Policy Extern at the Center for Biological Diversity.
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then flows back through the sump tank and water pump to the 
fish tanks where the process continuously repeats itself.22

By following this process, the only input to the system by the 
farmer is the fish food.23 Most importantly, the plants growing in 
this system do not require fertilizer.24 The plants are fertilized 
naturally through the nitrates in the water, and the water cleaned 
by the plants ensure the fish are in a constantly balanced environ-
ment.25 Because the process is flexible in terms of the number 
of fish tanks and grow beds, an aquaponics farming system can 
come in a variety of forms and be used in both a personal small-
scale farm and commercial growing system.26

The history of modern day aquaponics farming systems is 
based on variations created in the late 1970s and early 1980s, 
which used underground fish tanks or floating grow beds.27 
Since then, aquaponics farmers have become more innovative 
with their system setups and the locations in which they choose 
to farm. The most recent movement is an effort to combat urban 
food deserts by converting abandoned industrial facilities into 
working indoor aquaponics farms.28 Aquaponics systems do not 
require a large plot of land like traditional agricultural practices 
because the system does 
not require soil.29 Instead, 
aquaponics farmers can 
integrate vertical farm-
ing techniques to grow 
indoors. Vertical farming 
is farming done on mul-
tiple stories of a building, 
or in tiers to maximize 
grow space.30 Combining 
aquaponics and vertical 
farming makes the use of 
an abandoned industrial 
site the ideal location, because the site is already constructed and 
can be easily converted into growing facilities.

Millions of abandoned industrial facilities are scattered 
throughout the United States, most located in urban areas.31 
These buildings have become a blight on society and a major 
public health concern. The structures are not maintained, do not 
have identified owners, and are left forgotten.32 These properties 
become hotbeds of crime, havens for squatters, and an eyesore 
for the community.33 The structures are susceptible to increased 
structural damage and arson, which is concerning from a health 
standpoint.34 Additionally, these industrial facilities are often 
located in food deserts, where the residents in the immediate 
area lack access to food.35 When aquaponics farmers purchase 
these buildings, they are converting the buildings from a danger-
ous public health risk to a public health benefit.

B. Benefits and ConCerns of aquaponiCs

The benefits of the overall concept of using an aquapon-
ics system are numerous, but there are also specific benefits 
for converting abandoned industrial facilities into aquapon-
ics farms. Aquaponics produces healthy and environmentally 
friendly food that can feed an underserved community. These 

benefits, however, do not come without implementation risk. 
Certain factors make aquaponics an expensive and limit-
ing farming option at this time. However, while this Article 
acknowledges the concerns with implementing an aquaponics 
system, it assumes that aquaponics farmers can overcome and 
reduce these concerns through technological advances and 
creative approaches, to make commercial-scale aquaponics a 
viable farming option.

As a closed-loop system, the only input required for an 
aquaponics farm is the food that feeds the fish.36 This food pro-
vides the stimulant for the plant growth, the fish’s waste.37 Since 
fish food is the only input, an aquaponics system, unlike most 
traditional agricultural practices, requires no chemical-based 
pesticides or fertilizers in order to facilitate plant growth.38 
Instead, the growth is entirely dependent on the nitrate that is 
broken down from the fish excrement.39 The lack of pesticides 
and fertilizers applied to the plants means that every plant 
harvested from an aquaponics system is completely organic.40 
This is a significant benefit to farmers because they can apply 
for recognition as a United States Department of Agriculture 

Certif ied Organic farm, 
and sell their produce for a 
higher return.41

The lack of pesti-
cides and fertilizers is 
also beneficial from an 
environmental standpoint. 
Pesticides and fertilizers 
help increase the yield of 
crops and restrict pests, 
but simultaneously present 
significant environmental 
risk.42 Their use produces 

disastrous effects on the landscape and surrounding waterways 
through runoff.43 Another environmental benefit stemming from 
the lack of chemical pesticides and fertilizers is the reduced 
amount of water required in an aquaponics system compared 
to traditional soil-based agriculture.44 In fact, aquaponics farms 
use ninety percent less water than traditional soil based agricul-
ture, which is ironic considering the entire aquaponics system 
revolves around the use and reuse of water.45

Indoor aquaponics systems provide unique benefits 
not available in traditional agricultural practices or outdoor 
aquaponics systems. Traditional outdoor farms are limited to 
growing certain crops during certain seasons because of tem-
perature and climate related obstacles. Aquaponics farmers 
have complete control over the climate the crops are subject 
to since the farms are located indoors.46 This controlled envi-
ronment allows farmers to extend growing seasons beyond 
traditional ones.47 Aquaponics farmers have had success in 
growing a variety of crops year-round.48 This includes crops 
such as lettuce, tomatoes, cucumbers, leafy greens, herbs, and 
spinach.49 The controlled environment also means the crops 
are not at risk of weather-related crop catastrophes, caused 
by phenomena like droughts or natural disasters.50 When the 

“Aquaponics achieves 
minimal waste levels 

by taking advantage of 
the naturally occurring 

nitrification cycle.”
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farms are located in abandoned industrial buildings in food 
deserts, the extended no-risk growing season means continued 
access to vegetables for areas that would otherwise have lim-
ited fresh food options.

Aquaponics systems are not without their faults, however, 
because the aquaponics system is more expensive than tradi-
tional farming operations and are not likely to replace the need 
for traditional agricultural practices. By far the largest obstacle 
facing aquaponics is the costs associated with constructing 
and maintaining an aquaponics farm.51 Aquaponics farms can 
cost millions of dollars to become and remain operational.52 
Constructing a new indoor facility can cost anywhere between 
seventy and eighty-five dollars per square foot in urban areas, 
not including the cost of production equipment such as the tanks 
and grow beds.53 Also added into the cost equation is the actual 
fish and produce that farmers grow and eventually hope to bring 
to market. Finally, in order for the plants to grow to their full 
potential, indoor aquaponics systems require prolonged expo-
sure to light.54 Plants require between sixteen and eighteen hours 
of intense lighting to grow when they are not exposed to natural 
sunlight.55 The prolonged lighting leads to significantly expen-
sive energy costs through-
out the production cycle.

Adding  to  the 
potential drawbacks of 
aquaponics farming, a 
debate has arisen as to 
whether indoor aquapon-
ics systems are as environ-
mentally friendly as they 
claim.56 It has been called 
into question whether the 
environmental benef it 
of eliminating pesticides and fertilizers is outweighed by the 
environmental cost of the overwhelming amount of energy that 
the farms require for operation.57 However, indoor aquaponics 
farmers have found ways to combat both the implementation 
and operation cost argument, and the environmental cost argu-
ment. By using existing abandoned structures, farmers cut 
down on the cost of construction and reuse materials found 
within the structure or donated from other organizations.58 
They are also retrofitting the structures with renewable energy 
systems to mitigate the environmental damage caused by the 
required energy use.59

While there is clearly still debate as to whether the cost can 
be significantly decreased and renewable energy can be relied 
upon to power the building, for the purposes of this Article it 
will be assumed that the benefits outweigh the potential faults 
of indoor aquaponics systems. Indoor aquaponics farms have 
proven to provide year-round food access to food deserts by 
replacing what otherwise was useless dangerous space to a use-
ful community treasure. The Plant in Chicago, Illinois, is an 
example of the success that these indoor commercial aquaponics 
farms can achieve.

C. Case study – the Plant

In July 2010, John Edel, owner of Bubbly Dynamics, 
LLC, purchased the Peer Foods factory, a 93,000-square-foot 
abandoned meat packing building located in the Southside of 
Chicago.60 Edel purchased the industrial building “for $525,000, 
which was the estimated value of the metal inside.”61 Edel had 
a vision of creating a “net-zero energy food business incubator” 
which would house permanent tenants who were committed to 
sustainable food production.62 The Plant currently lists two ten-
ants who practice aquaponics, one of which is Plant Chicago, a 
non-profit that operates an aquaponics farm in the basement of 
the building as a demonstration and educational farm.63

Plant Chicago created its fish tanks and settling tanks from 
the food grade materials Peer Foods left when it abandoned 
the building.64 The grow beds were constructed from scrap 
lumber.65 The Plant estimates that during its renovation of the 
abandoned facility into a food production facility, it will be able 
to use about eighty percent of the existing materials in some 
form.66 The reuse of materials is key to significantly decreas-
ing their costs. By undergoing what it termed a deconstruction 
process, the Plant claims the facility costs about half as much as 

it would have to construct 
an entirely new building.67

The Plant also plans 
to decrease the operational 
cost by installing renew-
able energy systems and 
an anaerobic digester.68 An 
anaerobic digester breaks 
down biowaste and con-
verts the captured biogas 
into electricity.69 Biowaste 
includes wastes like left-

over plant root waste, or other waste building tenants, such as 
the brewery or the kombucha tea brewery, will produce.70 By 
implementing renewables and using an anaerobic digester, the 
Plant hopes to become a net-zero energy facility, meaning it 
will produce all the electricity and heat the building and its ten-
ants will use.71 While the building is connected to the grid as a 
backup power source in case of emergencies, the Plant is able 
to sell any surplus electricity that they create back to the grid.72

The estimated cost of development for the entire facility 
was approximately six million dollars.73 This figure includes 
the renovation cost, the renewable energy system cost, and the 
anaerobic digester system cost.74 The project is funded in part 
by grants awarded at the state and federal level, as well as a loan 
from the Chicago Community Development Fund.75 Bubbly 
Dynamic, LLC and other investors provided additional fund-
ing.76 Edel initially estimated a gross annual revenue of $500,000 
over four years.77 While the project is not fully completed, the 
vegetables and fish grown in the Plant at the two aquaponics 
farms are already being sold in the community at local markets 
and to local restaurants.78

“Only a handful of zoning 
ordinances recognize 

aquaponics as a form of 
urban agriculture.”
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One of the largest obstacles facing the Plant was obtaining 
all of the necessary permits required for food production in an 
industrial building that was not zoned for agricultural use.79 
Luckily, Chicago has been proactive in updating its zoning codes 
and permitting systems to reflect the growing popularity of urban 
agriculture.80 Other cities have not been as strategic, creating a 
major obstacle for farmers who want to implement facilities like 
the Plant in their selected cities.

III. ZonIng Codes

Zoning ordinances allow local governments to protect and 
promote the welfare and public health of their community.81 
Prior to the creation and implementation of zoning ordinances, 
citizens were restricted to using public nuisance as a means to 
protect their public rights.82 However, this tool was more of an 
after-effect remedy instead of ex-ante.83 As the limitations of 
public nuisance became evident, zoning regulations began to 
form “out of the concept of public nuisance . . . .”84

In the early 1920s, the Department of Commerce 
(“Department”) approved the Standard State Zoning Enabling 
Act (“Act”), which facilitated state delegation of state power to 
municipal zoning commissions. The act states,

For the purpose of promoting health, safety, mor-
als, or the general welfare of the community the 
legislative body of cities and incorporated villages 
is hereby empowered to regulate and restrict the 
height, number of stories, and size of buildings and 
other structures, the percentage of lot that may be 
occupied, . . . and the location and use of buildings, 
structures, and land for trade, industry, residence, or 
other purposes.85

The Department intentionally included “other purposes” 
to act as a catchall for all land use.86 This catchall gives the 
legislative body the ability to essentially regulate all land use 
that occurs within its borders, including agriculture. The Act 
instructed legislative bodies to create regulations “in accordance 
with a comprehensive plan” in order to create a cohesive zoning 
ordinance.87 When creating the comprehensive plan and zoning 
regulations, the legislative body is instructed to consider factors 
such as “the character of the district and its peculiar suitability 
for particular uses, and with a view to conserving the value of 
buildings and encouraging the most appropriate use of land 
throughout such municipality.”88

The Act further instructs legislative bodies on the appropri-
ate method of implementing their zoning regulations, including 
a provision for a public hearing to allow interested persons to 
share their opinions.89 It also recognizes that as time progresses 
conditions may change, which would require a change in the 
zoning code.90 The Department explains, “it is obvious that 
provision must be made for changing the regulations as condi-
tions change or new conditions arise, otherwise zoning would 
be a ‘straight-jacket’ and a detriment to a community instead of 
an asset.”91 Under the Act, an amendment to zoning regulations 
requires three-fourths approval from the members of a legislative 
body, as well as public hearings on the matter.92 At this point in 

time, all “states have adopted enabling acts that are substantially 
patterned after the Standard State Zoning Enabling Act . . . .”93

Early zoning ordinances were often challenged on 
Fourteenth Amendment grounds for deprivation of property 
without proper due process.94 However, the Supreme Court in 
Village of Euclid v. Ambler Realty ultimately dismissed these 
claims.95 In 1922, the Village of Euclid created a comprehen-
sive zoning plan that divided the village into six districts, which 
restricted the use of properties located within each district.96 
Ambler Realty owned a tract of land and wanted to sell it for 
industrial uses, which was not allowed in the designated dis-
trict.97 Ambler Realty argued that this designation reduced the 
value of its property and deprived it of due process under the 
Fourteenth Amendment.98 The Court explained that zoning 
ordinances will vary based on municipalities, because in order 
to be effective, zoning ordinances must consider the individual 
characteristics of the locality.99 Ultimately, the Court ruled that 
ordinances must be arbitrary, unreasonable, and substantially 
unrelated to public health, safety, morals, or the general welfare 
to be unconstitutional. 100 Therefore, unless the zoning regula-
tion relates back to a community benefit, the zoning regulation 
will not be upheld.101 This requirement remains for any proposed 
amendment to a zoning ordinance.

A. Current Zoning Codes

Zoning ordinances specified agricultural zones to reflect 
the concerns that were associated with traditional agricultural 
practices.102 These are concerns that livestock, agricultural 
runoff, and farm equipment would be a detriment to the public 
health if it was permitted in residential or industrial areas.103 
As urban agriculture becomes more prevalent, more cities are 
updating their zoning ordinances to reduce their restrictions 
on agricultural use in areas where the practices were otherwise 
restricted.104 While urban agriculture is a popular topic amongst 
zoning commissions, the amendments being incorporated do 
little to help the indoor aquaponics movements.

Only a handful of zoning ordinances recognize aquapon-
ics as a form of urban agriculture.105 The majority of zoning 
ordinances merely reference community gardens that replace 
vacant lots in cities and do not reference indoor farming or the 
process of aquaponics.106 The minority of zoning ordinances 
that do mention aquaponics only reference the definition of 
urban agriculture.107 For example, Cleveland, Ohio updated its 
Zoning Codes to allow urban agriculture by creating an Urban 
Garden District.108 Within an Urban Garden District, residents 
can participate in two different types of urban agriculture–com-
munity gardens and market gardens.109 Neither the definition of 
community garden or market garden mentions any form of aqua-
culture, hydroponics, or aquaponics.110 Conversely, Chicago’s 
zoning ordinance defines urban farms as three different opera-
tions – indoor operations, outdoor operations, and rooftop opera-
tions.111 To qualify as an indoor operation, all activities must be 
conducted within completely enclosed buildings. Typical opera-
tions include greenhouses, vertical farming, hydroponic systems 
and aquaponic systems.”112
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Chicago updated its zoning ordinance in 2011 to support 
urban farms.113 Mayor Rahm Emanuel specifically linked the 
growth of urban agriculture to the elimination of food deserts. 
He has been quoted as saying that

[The revised] ordinance is an important component 
of a comprehensive strategy to eliminate food des-
erts in Chicago while creating jobs. . . . By making it 
easier for communities to turn vacant lots into urban 
farms, we can transform eyesores into engines of 
local economic activity that will supply fresh fruits 
and vegetables to the neighborhood.114

As more cities attempt to combat food deserts, they will 
likely come to the same conclusions as Mayor Emanuel and 
allow for an expanded version of urban agriculture within their 
zoning ordinances.

B. Questions Facing Zoning ReFoRm

Questions facing zoning reform revolve around the possible 
effects on the community. Allowing for urban agriculture in any 
form affects the tenants that currently inhabit the surrounding 
areas.115 Specific ques-
tions like what needs to 
be included in a definition 
of urban agriculture, and 
what type of area would 
benefit from agricultural 
use require further discus-
sion. Local governments 
should consider environ-
mental concerns when 
determining whether a 
particular area is suit-
able for urban agriculture 
development.

Local governments’ first task will be to define urban agri-
culture. Urban agriculture encompasses a broad spectrum of 
agricultural practices, including but not limited to community 
gardens, greenhouses, and aquaponics.116 The definition of 
urban agriculture needs to specify all different types of agricul-
ture that a city will permit and should not merely include a broad 
definition. When the definition is broad and does not specifically 
state which forms of urban agriculture are permitted, residents 
assume the practices are not permitted.117 This can become an 
issue particularly with aquaponics. Since only a handful of zon-
ing ordinances specifically list aquaponics as an included activ-
ity in urban agriculture,118 the growth of aquaponics has been 
limited to small-scale production.

Legislative bodies should clarify zoning ordinances regard-
ing the indoor aspect of aquaponics systems, such as the build-
ing and designated use of the building. Factors to consider 
include the types of buildings allowed, the size of the buildings, 
and the location. The majority of urban agriculture ordinances 
consider buildings in the sense of accessory unit, such as green-
houses and sheds, but are silent concerning larger industrialized 
facilities.119 Creating specific guidelines for these buildings will 

likely require combining zoning regulations and building codes. 
Additionally, determining the right zoning code is more than just 
designating an agricultural use to the area, since many indoor 
aquaponics farms follow the model of the Plant, by both selling 
and growing their products.120 A mixed-use area for agriculture 
and commercial activity may need to be designated,121 but how 
the mixed-use designation will impact local shops and residents 
should be considered.

The treatment of fish is an additional obstacle for aquapon-
ics. In an aquaponics system, fish are grown and harvested at a 
commercial scale, making them similar to livestock in traditional 
agriculture.122 Most cities have stringent zoning ordinances that 
prohibit the raising of livestock in urban areas because of the 
potential health effects that animals may carry.123 However, tra-
ditional livestock, refers to animals such as cows and chickens, 
not fish.124 Fish need a relatively small area and do not possess 
the same health risks as traditional livestock. Livestock is typi-
cally prohibited because animal waste can impact drinking water 
and the environment of surrounding residents.125 In aquaponics, 
there is no concern over fish waste since it has the specific pur-
pose of fertilizing plants.

Environmental con-
cerns, such as soil and 
water contamination, create 
the majority of arguments 
against incorporating urban 
agriculture into zoning 
ordinances.126 For example, 
soil contamination con-
cerns stem from the use of 
chemicals applied to crops, 
which are subsequently 
absorbed into the soil or 
groundwater.127 The con-

cerns also stem from the treatment of livestock manure, which is 
unregulated and has the potential to contaminate farming soil.128 
These arguments are not as successful against indoor aqua-
ponics farms as they are against community gardens because 
aquaponics systems do not require soil, chemicals, or untreated 
livestock manure.129 When it comes to water use there is also a 
concern that allowing agriculture in an urban area will increase 
the demand for clean water, creating a competitor to the sup-
ply of drinking water for city residents.130 However, aquaponics 
systems require less water than traditional agricultural practices, 
alleviating the consumption concern.131

Zoning codes differ for every community because each 
local government has different opinions on various public health 
issues. Since there are differences between various communities, 
it is impractical to create a model zoning code that reflects the 
incorporation of urban agriculture. Instead, local governments 
should carefully consider the questions and issues surrounding 
urban agriculture to best determine how it should be reflected 
within their city.

“However, as the indoor 
agriculture movement  

grows, cities are beginning  
to recognize the need  

for change.”
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IV. BuIldIng Codes

Similar to zoning ordinances, local jurisdictions adopt 
building codes to promote health and welfare within the com-
munity.132 All major states and cities within the United States 
have adopted building codes, many of which are a version of the 
model International Building Code (“IBC”).133 The International 
Code Council created the IBC, which it periodically updates to 
protect public health and communities as building design and 
installment advances.134 These codes provide proscriptive and 
prescriptive requirements for construction.135 The majority of 
the code discusses requirements for building materials, size 
restrictions, and use and occupancy. 136

The IBC designates agricultural buildings as U classified 
buildings.137 This classification requires buildings to be con-
structed in accordance with the fire and life hazard requirements 
of the IBC.138 The U classified buildings designation is specifically 
for accessory buildings and lists agricultural buildings, green-
houses, and sheds as examples.139 The IBC defines agricultural 
buildings as structures for housing agricultural tools and products, 
and specifically excluding structures where processing, treating, 
and packaging of agricul-
tural products occur.140

While the IBC is 
primarily focused on 
new construction, it also 
includes requirements for 
existing infrastructure.141 
It requires owners of exist-
ing structures to maintain 
their buildings’ safety 
and sanitation.142 It also 
requires the buildings to 
comply with a variety of 
other building codes, such 
as the International Fire 
Code, the International Property Maintenance Code, and the 
International Energy Conservation Code when the designated 
occupancy of the existing structure changes.143

Most states have adopted the IBC and continue to update 
their own building codes by adopting the IBC’s revised versions 
as they are updated.144 States and municipalities do amend 
the IBC in order to reflect the special circumstances within 
their jurisdictions.145 These amendments, however, tend to be 
minor.146 In order to change a community’s building codes to 
reflect updates like indoor urban agriculture, there are two 
options—either advocate for a change incorporated into the 
most recent edition of the IBC, or create an amendment to an 
adopted IBC that the local government can incorporate.

A. Current Building Codes

Most discussion about updating building codes refers to 
updating the codes to incorporate green building standards.147 
These discussions focus on how to promote sustainability within 
construction148 by focusing on concepts like energy efficiency 
measures in order to reduce consumption.149 There has been little 

discussion on how to update building codes to reflect the indoor 
agriculture movement. While the IBC references buildings 
for agricultural purposes, it only focuses on buildings created 
as accessory buildings and not large commercial agricultural 
facilities.150 Originally, there was no concern about agriculture’s 
effect on building codes since traditional agriculture took place 
outdoors and outside the scope of building codes. However, as 
the indoor agriculture movement grows, cities are beginning to 
recognize the need for change.151

Phoenix, Arizona, which has adopted the IBC, acknowl-
edged that current building codes do not accurately reflect 
emerging agricultural practices.152 While agricultural buildings 
are specifically listed in the Group U examples, Phoenix has 
recognized commercial scale indoor agriculture to differ from 
the accessory buildings intended for this category.153 Group U 
classified agriculture buildings also contain limitations on habi-
tation, employment, and public use located in the definition of an 
agricultural building.154

The Phoenix Planning & Development Department has 
released an interpretation of indoor agriculture classifications,155 

and its interpretation 
extends beyond the U clas-
sif ication designated to 
accessory buildings under 
the IBC.156 Phoenix des-
ignates the classification 
based on the function of 
the building, creating dif-
ferent classifications and 
requirements for buildings 
housing growing, process-
ing, and retail areas.157 
Buildings designated as 
growing areas require 
either a U classification 
or an F-1 classification 

for “Factory industrial uses which are . . . Moderate Hazard. 
. . .”158 Indoor farms that participate in processing, packag-
ing, or infusion must be classified as F-1 buildings.159 Finally, 
those that participate in retail sales require an M classification, 
for Mercantile.160 According to the IBC, facilities that are 
mixed-use facilities will need to comply with all designated 
classifications.161

B. Questions FACing Building Code reForm

As Phoenix demonstrates, clarifying indoor agriculture’s 
designation under the IBC can be as simple as releasing an inter-
pretation of the code.162 However, even Phoenix’s interpretation 
leaves something to be desired, and additional questions remain 
when it comes to indoor aquaponics systems in abandoned fac-
tory buildings.

Under Phoenix’s interpretation, a facility like the Plant, 
which engages in growing, packing, and retail, would require a 
mixed-use classification of U, F-1, and M.163 A mixed-use clas-
sification means the facility would be overburdened with the 

“Indoor aquaponics 
farms have proven to be a 
successful way to increase 
access to food and promote 

the revitalization of an 
abandoned structure.”
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amount of permits and construction requirements the building 
would have to obtain and meet.164 Even ignoring this burden, 
the classifications seem to address the issues of growing crops 
indoors, but it does not answer questions about how to deal with 
the fish or what energy requirements may be required.

Aquaponics includes raising fish as a form of livestock.165 In 
the IBC, livestock is mentioned, but like zoning codes, it appears 
to refer to more traditional forms of livestock such as farm ani-
mals.166 According to the IBC, livestock are housed in agricul-
tural buildings, which still have the habitation, employment, and 
public use limitation.167 To effectively incorporate aquaponics 
into a city’s building codes, the agricultural building definition 
will need to be amended. The new definition should emphasize 
that there are circumstances where employment and public use 
are appropriate even when livestock is present. If municipalities 
are concerned about public health issues associated with tradi-
tional forms of livestock, they can create a specific exemption 
to the habitation, employment, and public use limitation for fish 
regarded as livestock. For example, in the current definition, 
poultry is explicitly separated from livestock.168

Municipalities may also want to consider the energy needs 
that are required for indoor aquaponics facilities when they 
update their building codes.169 While most indoor aquaponics 
farms are installing renewable energy already, local govern-
ments cannot assume that all will be able to incorporate net-zero 
energy operations.170 In the event that they are unable to depend 
on renewable energy, there may be a concern that the facility 
will require a large amount of energy from the grid.171 In an 
attempt to control this energy need, local governments may want 

to consider implementing off-grid requirements for indoor aqua-
ponics, or at least energy efficiency measures.

There is no need to create a separate agricultural designation 
in building codes to complete their purpose of promoting public 
health and welfare within communities when it comes to indoor 
aquaponics farms. Indoor aquaponics farms do not pose the 
same risk as traditional agriculture because of the lack of chemi-
cal pesticides and fertilizers, as well as the lack of traditional 
livestock.172 Keeping these facilities as U classified buildings 
where they must meet fire and hazard requirements thus ensur-
ing the safety of the building to the public suffices to maintain 
public health. By simply amending the definition of agricultural 
building to reflect the differences of aquaponics from traditional 
agriculture, building codes can help promote the growth of com-
mercial indoor aquaponics farms and help decrease the preva-
lence of food deserts in urban areas.

V. ConClusion

As food deserts become more prevalent in urban areas, it 
becomes increasingly important to update existing zoning ordi-
nances and building codes. The purpose of both zoning ordinances 
and building codes are to promote public health and welfare for 
the community. Indoor aquaponics farms have proven to be a suc-
cessful way to increase access to food and promote the revitaliza-
tion of an abandoned structure. Current zoning ordinances and 
building codes are obstacles to aquaponics farmers who wish to 
provide this public health benefit. While every state or municipal-
ity may differ on their ultimate regulations for incorporating aqua-
ponics into their ordinances, local governments should update 
their regulations to promote aquaponics and reduce food deserts 
to reflect the needs of their community. 
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