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Environmental impacts

The world's energy matrix depends on of fossil fuels, which are responsible for disastrous impacts.

CO2, which leads to the intensification of global climate

@ One of the most relevant is the uncontrolled emission of
change.

The contributions to the environmental impact occur in all
l cases in the early stages of waste disposal and the rate of
decomposition together with the distribution of the impact

over time increase in warm regions.

3 Proper waste management is essential in these regions to
control and minimize its possible impacts.

Rethinking renewable energy based on

, : . . (Araujo et al., 2021; Brandao et al., 2021; Ziegler et al., 2018)
biowaste in Amazonian communities



Isolated ssf ;
the Amazon '

Only a small percentage of the country's
energy production capacity is outside the
electricity system, in small isolated systems,
mainly in the Amazon region.
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. Many of these isolated systems have
. precarious access to energy due, in part, to
efforts to keep the forest well preservea.
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Rethinking renewable energy based on

biowaste in Amazonian communities (Mendes et al., 2019; Ziegler et al.,2019)




One of the rituals that are carried out is the GUAYUSUPINA
whose main biofuel is firewood, which are dry sticks brought
from the traditional CHAKRA.

The elements to form biogas are the rest of cassava,
plantain and corn

Plantas alimentarias de la chakra kichwa en la comunidad Alto Tena, Amazonia, Ecuador
Edible plants of the Kichwa “chakra” at the Alto Tena community, Amazonian Ecuador
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Dear brothers and sisters
who see us, the
Amazonian Kichwas, we
live in a time of changes
and damage to the
ecosystem, our rivers,
jungle, and animals are no
longer as before.

But the communities, peoples, and nationalities need to know how to maintain
nature, in this sense.
Talking about renewable energies will allow us to keep nature alive as it was
before best regards to all
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Developed

Developing
) VS.
countries

countries

There are huge differences in terms of the generation, composition and management of waste between
the two groups.

« With a better level of income, a higher generation of
waste.

 The struggle continues to move from the disposal of

waste in open-air dumps to controlled sanitary landfills
« The trend is to seek more integrated and sustainable

waste management systems

|t is important to clarify that the European case studies
may not be representative of the LCA scenario due to
their technological and geoclimatic conditions.
MUNICIPAL SOLID WASTE
COMPOSITION

33% ORGANIC WASTE 34%

20% OTHER WASTE TYPES 18% =

3

LOW INCOME 2% METALS 5% <
COUNTRIES g Z
vs. = 2% TEXTILES 1% &

HIGH INCOME Pl Ly
COUNTRIES o) | \ 296 GLASS 8% S
<

— 1% PLASTIC 11% S

Source: UNEP & ISWA (2015) Gloabal Waste Managament Outiook.

B% PAPER 28%

(Ziegler et al., 2018)



Overview of the MSWM in Ecuador

RESEARCH ARTICLE

Evaluation of municipal solid waste
management system of Quito - Ecuador
through life cycle assessment approach

Avaliacdo do sistema de gestao de residuos solidos urbanos
de Quito - Equador através de analise de ciclo de vida

Evaluacion del sistema de gestion de residuos solidos urbanos
de Quito - Ecuador mediante analisis de ciclo de vida

Cristhian David Chicaiza Ortiz!#" ©:
Vanessa Pamela Navarrete Villa2 ©
Christian Orlando Camacho Lépez® &
Angel Fabian Chicaiza Ortiz®* &




Quito

CAPITAL OF ECUADOR

» The largest city in terms of national GDP
and headquarters of the main companies.

» Approx. 2000 tons/day of MSW
are collected, ending in the
landfill El Inga.

Objetive: Evaluate the MSWM of Metropolitan
District of Quito through an approach of LCA
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Damage approach

AMMIMMIITISas.

B4 Biogas facility =] Compaction of MSW Leachate Treatment [N Transportation




Impact in the Amazon region

The generation and composition of waste vary depending on some
conditions:

e SOocioeconomy

e Climate

e Geography

e Cultural conditions

e Waste planning systems

e Eating habits

Sanitary landfills located in areas with hot tropical climates and high
organic matter content will have:

e higher LFG generation
* higer leachate generation

Temperature directly affects the anaerobic decomposition rates
of waste.

(Ziegler et al., 2018; Ziegler et al.,2019)
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Current energy characteristics in the
Amazon region

01 02 03

Qil dominates national energy, Part of the conservation Almost 70% of municipal solid
representing 80% of energy argument is based on waste is deposited in the open
consumption, followed by environmental protection, which air and only 1.5% is used as an
hydroelectricity (16.6%), natural is closely related to the organic compound for
gas (3%) and renewable negative record of the oil agriculture. Leaving a high
energies (0.7%). sector in the Amazon. percentage that can be used as

bioenergy.

Rethinking renewable energy based on

, . : - (Mendes et al.,, 2019; Ziegler et al., 2018)
biowaste in Amazonian communities



World oil reserves

(Schenk et al., 2012)



Impacts of oil in Ecuador

223
National approach range
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klam ’ ’ ’.._ Low cost digesters as urban wastewater treatment system for

arsicdad F

¥ oW rural communities
wlfﬁs

Biodigestores de bajo
costo como sistema de
_ tratamiento de aguas
residuales urbanas para
las comunidades rurales
- de la Amazonia
ecuatoriana.
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1° En Ikiam validamos la
tecnologia (acabando)

2° Implementamos y
valldamos en una

Jaime Marti



Acidogenesis
: Methanogenesis
Hydrolysis
| Acetogenesis

‘ Additives Strengthen Strategies .
~ > =— . Iron-based materials
Waste Organics

{ } og%,e Carbon-based
Bioenergy

"“ ee*®  Materials

Biochemical

(Volatile fatty acid; Medium-chain
arboxylates; Bioethanol and lactic acid)
v

Resources Recycle Anaerobic Digestion

Biological Additives

Additives




-Mesophilic
(77°F-100°F)

-Thermophilic
(122°F-135°F)

It decomposes organic matter
to generate biogas (methane,
carbon dioxide, etc)

It represents a
renewable energy

Feedstock: biosolids, livestock
manure, and wet organic
materials and MSW



I :‘; ..‘:_ ;
s o o
& v "_-’,

Assessn
decentr
system
CHP fo

— e
Jingxin Zhang® 2

Yen Wah Tong ™

Energy Conversion and Management
Volume 228, 15 January 2021, 113654

. BD *—*x-l_.
e ¥ E
2 e : ..-—_—.I-,.‘ L J
Food Water can be heated
0 Waste and used to keep
,‘.J # sm " Gas . ; anaercbic biodigester
- Purification sm. stoptmum  ——
Q&» ' = — Anaerobic . Tanks — temperature
pe—l A Biodigester
Blender |
i =t I
. Maoisture and
——— I trace gases such as
e e A hydrogen sulphide Bleciricat aneva
Food waste Outlet for and heat are :
crushed into Alil’ﬂllt; produced, with 20 ft container
smaller pieces Dw“ stat excess electrical
Anaerobic ~_ energy stored in J,
mictoorganisms Product of digestion, a battery
convert food anaergbic digestate, \l\'
waste into biogas can be converted into
liquid or sohd fertilisers i i
; i ; Electrical energy generated powers entire system = a
: . S _at Electricity
| Anaerobic digester ~ Biogas engine |
| B A g
| ;
i | ' :
| | _Increased 135% _ __ 87%

Cintimiration ccale-1in cvctam |



RECYCLE FOOD WASTE




Bloresource '_l'l_'illlu_llr:-_"u. IS0 (20210 124993

Contents lists available at ScienceDirect

Bioresource Technology

EFI SEVIER journal homepage: www.elsevier.com/locate/biortech

Enhancement of methanogenic performance by gasification biochar on
anaerobic digestion

Qiuxian Qi ", Chen Sun', Chicaiza Cristhian %, Tengyu Zhang *, Jingxin Zhang ™ , Hailin Tian ",
Yiliang He ™“, Yen Wah Tong ™'

* China-UK Low Carbon Collepe, Shanghai Jioo Tong University, Shangha 201306, China

® Environmental Research Institute, National University of Singapore, Sinsapore

® Department of Chemical & Biomolecular Engincening, National University of Singapore, Singaporc

Y Department of Chemical and Biological Engincering, University of Sheffield, Sheffield, UK

® School of Environmental Science and Enginecering, Shanghai Jizo Tong University, Ching

" College of Biological, Chemical Science and Engincering, Jiaxving University, Jiaxing, Zhejiang Province, 314001, Chin
* Faculty of Life Sciences, Amazon State Universily (UEA), 160101 Puyo, Pastuza-Ecuador, China

Acetate

Aromatic
groups

M

Gasification

Aro m:atic temperature

groups

-




Current energy
characteristics
in the Amazon _ -

1 A reduced and decentralized consumer market, in which

re ion Kilometers of cables are needed to supply a single
g home, due to the vast territorial dispersion.

A unique feature of the Amazon region is its
many isolated, riverine communities.

2 Difficult access, which is done predominantly by boat or
plane, generating costs based on the transport of fossil

M fuel by river.

Rethinking renewable energy based on Sariiono: % Mondasdk 4. GG
biowaste in Amazonian communities , ’ s




Current energy
= Iad A unique feature of the Amazon region is its
characterlstlcs many isolated, riverine communities.

in the Amazon

3 The prohibition of passing on various operating
@ costs, due to the low level of income in local
region communities.
4 Lack of technical backgrouds generate loss in the

generation and distribution systems, leading to

% significant financial losses.

Rethinking renewable energy based on Eariiono: % Mondasd:d. 5T
biowaste in Amazonian communities , ’ s




Energy potential )
assessment 1 Lignocellulosic The Amazon

biomass is presents the ideal
a promising availability biomass
alternatives for the residues that do
energy sector not compete with
worldwide. food production

Rethinking renewable energy based on
biowaste in Amazonian communities

3

If all agricultural
residues were
converted into
energy,64% of
energy needs
would be covered

(Araujo et al., 2021)



Biochemistry

It uses microorganisms that
carry out a catabolic route
based on the degradation of
complex organic compounds to
obtain simpler substances and
energy, which is generated by
breaking the bonds of large

molecules.

Rethinking renewable energy based on
biowaste in Amazonian communities

| Biomass conV:zI&]

hnologies

Thermochemistry

Are those that transform
biomass, under certain
conditions of pressure and
temperature, to obtain solid,

liquid or gaseous products.

(Araujo et al., 2021)



Biomass
conversion
technologies

Rethinking renewable energy based on
biowaste in Amazonian communities

e Briquettes
e Torrefied
pellets

e Electricity
¢ Heat

Thermal
Conversion _
Method

e Biochar y
* Bio-oil | e 35yngas
e Biogas \ * Fuel

(Araujo et al., 2021)



N

Available biomass resources in the

Amazon region

e |t is important to have knowledge of biomass residues
that are available in each region for energy production.

e Numerous investigations have evaluated the energy
potential of certain biomass residues to explore the
viability of the production of fuel briquettes.

e In this way, the conservation of forest species Is
guaranteed and, consequently, it identifies regional
features.

Coconut

husk .

(Heredia et al., 2021)
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Biomass as a
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alternative




Biomass potential

®
=7

Expenses

The energy source will be
obtained locally as a by-product,
therefore the cost will be lower
iIncreasing the community
autonomy.

W1/

o\

Development

A sustainable management and
reduction of CO2 emissions
might generate incomes by
carbon credits and forest
protection programs.

By

Sustainability

The use of biomass within Life
Cycle approach (first as a
feedstock for, and then as an
energy source) might reduce
greenhouse gas emissions.

(Brand&oet al., 2021; Mendes et al., 2019)



Evaluation of specific criteria

* 4 Environmental
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The use of biomass for energy in communities has a positive
environmental, social, cultural and political impact, in this way it is
possible to promote sustainable development in the region, protecting
the ecosystem of the Amazon rainforest.

Rethinking renewable energy based on
biowaste in Amazonian communities (Escribano, 2013; Valletjo et al., 2015)



Evaluation of specific criteria

|

Ecosistem
Resource degradation - Air-water-soil

LHimate Changs depletion Biodiversity pollution

loss

SOCIAL IMPACTS ECONOMIC IMPACTS

(Noboa, 2022)



Evaluation of specific criteria

Market
Global -
gl Civil
Civil Society Scclaly
Intermediate level between Individuals and State
__ Individuals coming together to pursue public goals
 Individuals Represent the interests of indiviudals

and
Families

(Noboa, 2022)



characteristics |
. Moisture
to consider: content

Composition

Calorific
value

Rethinking renewable energy based on
biowaste in Amazonian communities

BlomaSS When biomass is used directly as a biofuel, it
faces certain challenges.

't is necessary ensure drying () without the loss of
caloric power, due to the high moisture content.
- 20%

As It has a heterogeneous composition,
fundamental studies are needed on each type of
biomass to define which feedstock will obtain the
highest yield in biochar, biooil and synthesis gas.

The superior calorific value expresses the
maximum amount of energy that can be released
when biomass undergoes conversion processes.

(Mendes et al., 2019)
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Environmental Management Strategies in Kichwa

Communities of the Ecuadorian Amazon

Cristhian Chicaiza-Ortiz!*?; Washington Logrofio Vintimilla**; Angel Chicaiza Ortiz®;

William Nunez Chavez”: Marcia Ortiz Canar®
Abstract

Unemployment in Ecunador's Amazonian communities has increased significantly during the pandemic caused by the CC
disease, primarily from March to August 2020; as a result, the population has shifted its focus to agriculture. This economi
is specifically directed towards the overexploitation of timber resources and the hunting of animals. This studv propose:
vironmental Management Plan for three agricultural farms located in the San Pablo de Ushpavaco parish, Napo, Ecuado;
sell primarily organic products in local markets. The fieldwork included a historical analvsis of the sector, the diagnosis of
strategies, relevant environmental aspects, identification of actors, and mterests regarding access to resources. Different pi
include the inefficient use of water resources, poor land use management due to its overexploitation through monocultu
tices, absence of sustainable agriculture and hivestock practices, poor crop rotation, low application of organic fertilizers, ¢
of inputs and resources were identifiad. Poor agricultural practices have led to low production vields and limited aconom
for farmers. This Environmental Management Plan focuses on the prevention, mitigation, and compensation of the enviro
impacts cansed by agriculture and therefore improving the quality of hite of the communities in the study case.

Kevwords: Environmental management plan, sustainable agriculture, water management. agncultural management.

Table 2. Identification of programs that could contribute to solving these problems
PROGRAM SUBPROGRAM PROJECTS ACTIVITIES
Implementation of a water catchment
syslem
Physical-chenueal analysis and
Momitoring of water and its  registration of water quality every six
potential consumption months
Notification to the owners of the
] _ previous results for their potential use or
Assessment of water quality CONSUMpon in certain activities

Management of water
ITESOITCEs

and its vse 1n recreational
aclivilies and human

CONSUmMption

Use for tourist purposes

Location of points with tourist potential:
adventure, spa, recreation with nature,
also tor acadenuce research purposes

Adequacy of the entrances with ecological
trails, signage, labels with the scientihe
and common names of the representative

:-111::-.:iu.~1

Construction and adaptation of swunming
pools for sport fishing

for the

generation of electricity

Use of water

Hamessig as a source of
clectrical energy

Measurement of water flow for the
possible implementation of an electricity
generation  dynamo,  near  human
settlements, poultry sheds, swimming
pools and other productive arcas that
require lighting.

Adaptation of the electrnical system for
lighting homes, sheds, etc. and to move
medinm-sized machinery




Management of
timber and non-tumber
irees

Management of timber
ISSOUrces

Management of non-timber

ICSOUrces

Baseline and alternatives

For agricultural purposes

-l

Carrying out an mventory that includes
timber species and their estimated
quantity in the territory

For the replacement of exploited timber
resources, reforestation with native and
endemic species is essential.

The mntegral use of wood, not only
obtaiming boards, planks, etc., but also 1ts
residues: leaves and branches can be used
in fertilizers and the remaining parts of the
trunk for handicraft activities

Use and planting of bamboo species
for the production of handicrafts, food
purposes, trails, furniture, buildings

Supply to the production cham 1n fairs,
markets and online platforms

Establishment of a fair price according to
the reality of the demand

To reach the consumer with the products
directly to avoid intermediaries in the
commercialization that increase the prices

Inclusion in  like-minded producer
associations that promote fair trade and
organic production

Identification of species with medicinal
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Tapirus pinchaque in Ecuador
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A

South zone

Figure 2. Reported changes in areas suitable for T. prnchague distribution under climate change scenarios.

100 200 km

gure 1. (A) Study area, represented in three zones: north, center, and south; (B) known distribution area of T. ;H'm‘hm]!n’ In
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Figura 4. Fachada del restaurante
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Available biomass resources in the
Amazon region

"Revaluation of the Amazonian cocoa husk through the modernization of processes to obtain kraft paper for a
clean production of systematized circular economy".
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Crushed cocoa pod husk
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slleno sanitario
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