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Problem Definition

 The human impact upon our planet is steadily increasing. Communities of people
around the world are consuming more energy than they are producing, relying almost

entirely on nonrenewable resources for prosperity. Abundant anthropogenic wastes Res u I tS C O n C I u S I O n S

created in these times of fossil prosperity are detrimental to both human and natural
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communities. « Aworking demonstration Eco-Energy model was designed and constructed. The Eco-Energy philosophy actively integrates the P3 principles of people, prosperity, To build upon our phase | successes and overcome remaining challenges, we propose the
. Current dilemmas of our unsustainable society include: . Waste was characterized for important parameters for algal growth and anaerobic and the planet. Eco-Energy is an environmentally beneficial process that reduces fugitive following as key strategies for successfully developing and implementing this technology
_ Fugitive nutrient release causes cultural eutrophication digestion (Table 1) . nutrlent_s and greenhouse gas emissions frqr_n_wastes, while offsetting fo§S|I fuel use through through phase Il and bgyond: | N |
(Figure 1) » Anaerobic digestion of food waste was conducted, while monitoring operational production of carbon-neutral energy. BY utilizing a_bundant anthropoger_uc waste as a > (AR eIl anq |mplgment e STl concept e seIf-sufﬁue_nt pll_ot-scale
— Unsustainable waste practices emit greenhouse gases conditions and investigating methanogenic organisms (Figure 2) feedstock for clean energy, Eco-Energy is closely tied to the human environment. The SR Elnel Lzsiellng WIis SolelHEtiEra, Biste trestilig, AaEiEroile ¢ lgEalng;
— Dependence on fossil fuels for prosperity Nutr ¢ he di diocbanthicaloalicllivas ' prod_uc_:tlon of two renewable fuels from was?es_r_nakes the model economically favor_able, Nutrient-capturing, Kitchen-demonstration Yurt (SWANKY) pilot-plant (Figure 7).
O e iy e TGRS | 6 T8 e Cs e * Nutrients from the digester were used for benthic a goa cultivation. ?:id l|an|arrzi|c;|emented on a large scale could significantly reduce the human planetary impact . Focus and optimize anaerobic digestion of food waste.
sonceptializatianiandldemanshiates hakwelcanlehicic iy m— LA . A!gae were founc_l to reducc_e orthophosphate by 80.5%. | - g I Ph. I - rounding diversity of native al d robust meth » Further integration of the Eco-Energy model utilizing algae to purify biogas to
Use our resources to meet current needs without leading to E‘gggigntrﬁ)r:tzr?g%%z?]gbgﬁgigtl » Biomass production potential was measured (Table 2) and phycological diversity was N Fhase |, we tound an astounding divVersity of native algae and robust methanogens. biomethane quality (Figure 8).

L : : : , : lal observed (Figure 3). Likewise, the diversity of organic wastes that are possible to anaerobically digest are . Advan - ohveoloaical studies of the dvnamic alaal assemblages that colonize the
a diminished quality of life for future generations. blooms in Guatemala’s Lake Atitlan. (Fig ) numerous and abundant. Future research should look to this biological diversity to harness dvance our phycologica y g g

Photo: Jesse Allen, NASA / Earth Observatory o . . . . . .- . _ nthl I Itr tm nt SIO es.

A_Iga_e were staln(_ad ano_l examined microscopically to determine lipid content for potential the natural ecological energy of the planet Earth, benthic alga e_a € P - | |

biodiesel production (Figure 4). » Develop algal biofuel and anaerobic digestion teaching modules for undergraduate and
 Photovoltaics were incorporated to provide electricity for components. K-12 students.

High-Nutrient
- - « Demonstrations were conducted for class tours, lab visitors, farmers, and local school EEISHELE Y,
Purposes, Objectives, Scope chichen (gure SR EE ¢ D

» Qur project strives to move towards sustainable, ecologically-based solutions to current
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