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Term Project Summary: Hexapod Bee Forage Planter 
 

Since 2012, beekeeping has been legal in New York City, with over 200 reported active 
hives.13 However, urban bee populations have not proliferated in the way urban ecologists had 
hoped, and they question whether sustaining beehives will remain possible in urban settings. 
Some beekeepers hypothesize that New York City bees may be unhappy with their living 
conditions, hence why their numbers haven’t flourished. The beekeepers believe that New York 
City does not have the necessary quantity and quality of plants to provide nutrition for urban 
bees. Anthony Planakis, a beekeeper with over 40 years of experience, says that a single beehive 
should have at least one acre of adequate foraging land, which is not currently available in New 
York City.13 Green public space in New York City is always changing, with new construction 
and sprawls endlessly dominating the concrete landscape. When looking at a top view of New 
York’s five boroughs, one definitely notices the amount of space that exists as unused tar 
covered rooftops rather than plant rich green spaces. Although it would be easy to implement, 
there is so little being done today to change the surface area of New York City to make it more 
environmentally friendly. What the city planners don’t seem to realize is that more plants would 
not only benefit bee populations, but all the people living in the city as well.  

A simple and efficient solution to New York City’s lack of bee forage in urban 
environments is the Hexapod. The Hexapod is a modular planter that addresses this issue by 
making rooftop gardens easier to create and maintain for urban dwellers. In addition to directly 
targeting this issue, the Hexapod tackles other urban living issues, such as the heat island effect, 
water eutrophication, excessive carbon emissions, and the general poor health of city dwellers.  

The Hexapod is a hexagonally shaped planter with slots and extrusions on each side, 
which makes it modular and easy to set up on any sized rooftop, in as small or large a 
configuration as desired. each planter is fourteen inches wide and eight inches tall, leaving plenty 
of room for multiple plants. The planter contains four main components: the plants and soil 
layer, a polyurethane water filter, the Hexapod planter, and a water retaining container with 
drainage pipes stacked underneath. The Hexapod and water retainer are both made of a 
thermoplastic called PETE (polyethylene terephthalate). PETE is widely used for a variety of 
products because it is strong, non-reactive, lightweight and long lasting.17 Because of its 
qualities, PETE has become the most commonly used plastic for food containers and water 
bottles. While being a great consumer material, millions of PETE products are thrown away 
every year, ending up in landfills or the ocean, when they could be recycled.17 The Hexapod 
manufacturing process includes collecting post consumer PETE products and shredding them 
down into plastic nurdles. These nurdles are then melted and rotationally moulded into 



Hexapods. This process keeps plastic out of landfills and the ocean and reduces the need for 
more drilling of fossil fuels, which is damaging to the environment.4 The use of post-consumer 
PETE drastically reduces the impact of the raw material and manufacturing stages of the 
Hexapod’s Life Cycle Assessment (LCA).  

While the user may choose whichever plants they want to grow, some plants have proven 
to act beneficially against pollution and heat loss in urban environments. Plants such as sedums 
are already being grown around the city because in addition to providing food for urban bees, 
they trap escaping heat and gases.17 Other plants, such as Hyssops, Agujas, Agastaches, and 
Hydrangeas, also attract bees and are capable of thriving in an unnatural environment such as 
New York City.11  

Hexapods need a consistent source of water and nitrogen compounds for nutrition. It so 
happens that nitrogen is already often present in city water supplies as a direct result of water 
runoff containing nitrate fertilizer and from the atmosphere, which carries nitrogen compounds 
from the burning of fossil fuels.18 While nitrogen is a key element in the successful growth of 
plants, its presence in water systems creates a large threat for ecosystems: water eutrophication. 
Excess nitrogen allows plants like algae to bloom and suffocate water fauna, causing a major 
imbalance in ecosystems. The USGS states that over 5 milligrams of nitrogen in a water system 
can create algae blooms.18 In 2015, the New York City Drinking Water Supply and Quality 
Report found up to 0.55 mg of nitrogen in the city’s water, after only 291 samples.19 To help 
solve this issue, Hexapods source their water from the city’s many iconic water towers. The 
water towers store and pump the city’s drinking water from via a pressure and pumping 
mechanism, which should be taken advantage of. The Hexapod allows the water to filter through 
a layer of plants and soil. This helps to absorb pollutants such as nitrogen to provide fertilizer for 
the Hexapod’s plants without additional synthetic fertilizer. The water is then filtered through the 
polyurethane water filter and piped back into the city’s water system through the Hexapod’s 
drainage pipe holes. Hexapods also take advantage of rainwater falling on city rooftops, which 
helps to dissipate water during rains, and avoid flooding.  

The United States EPA has documented a phenomenon known as the heat island effect,3 
which is when an urban area is significantly warmer than its surrounding areas due to higher 
levels of human activity. Large amounts of heat escape through rooftops due to poor insulation, 
while the black rooftops capture more heat.3 Hexapods create a “living cover” that better insulate 
rooftops, and allow cities to cool down back to the regular temperature. In addition, the burning 
of fossil fuels for heating, cooling, and transportation has caused a large imbalance of the carbon 
cycle, as too much carbon is now produced to be reabsorbed by plants. The increase in biomass 
provided by Hexapods has the power of capturing and storing some CO2, the molecule 
responsible for the warming of the earth’s atmosphere. As a result, hexapods can help to 
dissipate the proliferation of carbon dioxide in cities and lower the amount of air pollution in 
urban areas, which will benefit not only bees, but people as well.  



Lastly, Hexapods provide a monumental benefit to city populations, unrelated to bee 
populations. In addition to serving as a food sources for urban pollinators, Hexapods also provide 
a significant social and mental benefit to New York City dwellers.11 A higher exposure to plants 
has proven to improve mental, cardiovascular, and respiratory health.15 In New York City, people 
are trapped in canyons of buildings that block natural sunlight and fresh air. Taking care of 
Hexapods can motivate city dwellers to head to their rooftops, partake in regular physical 
activity, breathe more fresh air, get more sunlight, and socialize with neighbors.  

Hexapods have the the potential to set an unprecedented example for the future of the 
“urban environment.” These sustainably sourced and manufactured planters can be placed on any 
rooftop, anywhere in the city. They provide necessary nourishment to urban bees, that in return 
provide an essential ecosystem service: pollination. By sustaining bees, urban dwellers are 
intrinsically sustaining themselves, and thinking sustainably about the future of cities. As cities 
continue to expand outwards, people need to be expansive in their ability to work for the planet, 
rather than against it. Urban expansion will only continue to threaten the survival of wild bees, 
and Hexapods work with them in mind. Creating a better, healthier environment for bees to live 
in will create a bloom in city greenery growth. The biomass provided by Hexapods will make for 
busier, happier bees, a better regulated temperature, cleaner water, cleaner air, and an overall 
greener city.  
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