erreira



~Estrutura do projeto

* Introducao (Apresentacao)
- do problema
- da entidade onde sera desenvolvido
(empresa etc...)
* Objetivos
* Metodologia
* Resultados esperados
* Cronogramas (tabela)



1. Planning and Organisation

Y

2. Pre-Assessment Phase

Y

3. Assessment Phase

Y

4. Feasibility Analysis Phase

Y

5. Implementation and Continuation
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Avaliacao

1. Produg¢do Mais Limpa. Método UNEP / UNIDO
2. Planejamento e Organizac¢do Produg¢ido Mais Limpa.

Obter Compromisso de Gestdo. Estabelecer uma equipe de projeto. Desenvolver Politica
Ambiental, Objetivos e Metas. Planejar a Avaliacdo da Producdao Mais Limpa .

3. Pré -avaliagdo.

Descricao da empresa e Fluxograma. Walk-through de Inspecdo. Estabelecer um Foco.
4. Avaliacao .

Coleta de dados quantitativos. Levantamento de material. Identificar Oportunidades de
Producdo Mais Limpa. Anotar e Classificar opcoes.

5. Avaliacdo e Estudo de Viabilidade .

Avaliacao Preliminar. Avaliacao Técnica. Avaliacdo Economica. Avaliacao Ambiental.
Selecione Op¢des viaveis.

6. Implementacao e continuacgao.

Prepare um plano de implementag¢ao. Implementar op¢oes selecionadas. Monitorar o
desempenho. Sustentar atividades mais limpas de producao

ISO 14001




Case Study 4.2 Material Balance for Tanning in Leather Treatment

This example focuses on the constructing of material balance for the tanning process in leather treatment technology.
Please note that the figures used in this exercise do not represent a real situation. They are ball park figures drawn from various

documents.
Raw Soaking, Fleshing, .
material » ‘ unhairing —» trimming Tanning

YYY vyvyvy \vvy

Process inputs Process outputs

Inputs and water usage:

Hides processed 40 tonnes/day Chrome leather 7 tonnes/day
Process water (tannage) 30 m3/day Trimmings and shavings 7 tonnes/day
Rinse water (tannage) 140 m#/day {Containing together 225 kg Cr/day)
Total plant water 1800 m3/day
Tanolin (16% Cr) 2076 kg/day Tanning liquors 33 m3/day
(322 kg Cr/day) 90 kg Cr/day
(8 kg Cr/tonne of hides) Tanning rinse waters 200 m3/day
Waste reuse/recycling: 7 kg Cr/day
There is no recycling of waters or solids. Total plant wastewater 1800 m3/day

Expected absorption rate of Tanolin is 70% (i.e. 30%
is wasted).

Chromed leather + Chromed spills
Materials balance 225 kg/day of Cr

Where does the chrome go?

ff‘ “\\ -
Chrorme liguor

Tanolin 332 kg Cr/day Where does the water go

97 kg/day of Cr
in the tanning stage? Chrome liquor
33 m3/day
Rinse water Water for tanning
7 kg/day of Cr | 170 m*/day )
Rinse water
200 m3/day

Chromed leather
7 tonnes day

Where do the hides go?

(

Fleshed, limed hide
35 tonnes/day

Chromed spills
7 tonnes/day

Source: UNEF, 1896b.



entre a litosfera e a atmosfera.
" 0s solos s3o constituidos de trés fases:
solida (minerais e matéria organica)
liquida (solucao do solo)
gasosa (ar)

Soil

Zone of
Rock { | [ leaching
E

Horizons Bt

O Horizon is mostly organic materials, including decomposed or

decomposing leaves and twigs. This horizon is often brown or black. + Zone of

accumulation

A Horizon is composed of both mineral and organic materials. The color

is often light black to brown. Leaching—the process of dissolving,washing,
or draining earth materials by percolation of groundwater or other liquids-
occurs in the A horizon and moves clay and other materials, such as iron
and calcium, to the B horizon.

+ Weathered

E Horizon is composed of light-colored materials resulting from leaching of
clay, calcium, magnesium, and iron to lower horizons. The A and E horizons
together constitute the zone of leaching.

B Horizon is enriched in clay, iron oxides, silica, carbonate, or other material
leached from overlying horizons. This horizon is known as the zone of accumulation.

C Horizon is composed of partially altered (weathered) parent material; rock is shown
here, but the material could also be alluvial in nature, such as river gravels, in other
environments. This horizon may be stained red with iron oxides.

R Unweathered (unaltered) parent material. (Not shown)



/ 0sao: o grande problema do solo agricola

Erosion on Cropland by Year (Billions of Tons)
3.50

3.00

2.50
2.00
1.50
1.00
0.50
0.00

1982 1987 1992 1997 2001 2003
B Sheet & Rill Erosion M Wind Erosion
Cropland includes cultivated and non-cultivated cropland.




Figure 12-13 Natural capital
degradation: desertification

of arid and semiarid lands. It

is caused by a combination of
prolonged drought and human
activities that expose soil to ero-
sion. Question: Can you see any
geographical pattern associated
with this problem? (Data from
U.N. Environment Programme and
Harold E. Drengue)

Taxa de desertificacao

= el S

Moderate




O avanco do deserto do Saara (Afrlca)

Figure 12-12 Severe ‘

desertification. Sand

dunes threaten to engulf

an oasis in the Sahel

region of West Africa.

Such severe desertifi-

cation is the result of

prolonged drought from

natural climate change - o

and destruction of

u;.
fo
5
('

# " 3 ) ~ - \ -
natural vegetation from e Saes. St ) S ,‘;
human activities such as . P 5 : —

farming and overgrazing.

Voltchev-UNEP/Peter Arnold, Inc.
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\‘D Trees shade ground.
@ In cool shade, decay is slow.

@ Trees take up nutrients from soil.



A vegetacao tem um papel essencial na protecao do solo

@ Branches and soon decay rapldly in open, warm areas.

@ Soil is more easily eroded without tree roots.

@ Runoff is greater without evaporation by trees.



A A A A

edback positivo:

desmatamento causa mais
desmatamento

...which causes
more vegetation
to die.

erosion and
nutrient loss...

Figure 2-11 Positive feedback loop. Decreasing vegetation in a valley causes increasing
erosion and nutrient losses, which in turn causes more vegetation to die, which allows
for more erosion and nutrient losses. The system receives feedback that continues the
process of deforestation.



(b) Clear-cutting

Diferentes modos de
extracao de madeira

T Muddy
stream

(c) Strip cutting Cut 1

year ago

Se vocé fosse o dono do terreno, o que faria?

(a) Selective cutting Dirt road

Cut 3-10
/years ago

Uncut

s

Y Clear
stream
Clear Figure 10-6 Major tree harvesting methods. Question: If you
stream were cutting trees in a forest you owned, which method would you

choose and why?

.






TRADE-OFFS

Clear-Cutting Forests

Advantages _ Disadvantages
Higher timber .= Reduces biodiversity
yields

Destroys and
. fragments wildlife
~ habitats

Maximum profits
in shortest time

Increases water
pollution, flooding,
and erosion on

' steep slopes

Can reforest with
fast-growing trees

Good for tree
species needing
full or moderate
sunlight

Eliminates most
recreational value

Figure 10-8 Advantages and disadvantages of clear-cutting forests.
Question: Which single advantage and which single disadvantage
do you think are the most important? Why?






Desmatamento

UNEP/GRID-Sioux Falls
UNEP/GRID-Sioux Falls

Figure 3-1 Natural capital degradation: satellite image of the loss of tropical rain forest, cleared for farming,
cattle grazing, and settlements, near the Bolivian city of Santa Cruz between June 1975 (left) and May 2003 (right).



Desmatamento

Figure 10-13
Satellite images
of Amazon
deforestation

in the state

of Rondénia,
Brazil, between
1975 and 2001.

19 Jun 1975

UNEP/GRID-Sioux Falls

19 Sep 2001

UNEP/GRID-Sioux Falls
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e de pragas

Bacterial disease of
insects sprayed from
aircraft




acao de fertilizant
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& 100 — industrial use
5
50 — Nitrogen fixation
_ in agroecosystems
- Fossil fuels
0 | — | | |
1900 1920 1940 1960 1980 2000 2050

Year

Figure 3-20 Global trends in the annual inputs of nitrogen into the
environment from human activities, with projections to 2050. (Data
from 2005 Millennium Ecosystem Assessment)
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“Agro-business”
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B World Market
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U.S. Market
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Human-related toxin
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Deposition of inorganic
mercury into pond from air
(dust) and runoff of surface

~ water and groundwater

Volatilization




SOLUTIONS

Sustainable Organic Agriculture

High-yield
polyculture

Organic fertilizers

Biological pest
control

Integrated pest
management

Efficient irrigation
Perennial crops
Crop rotation

Water-efficient
crops

Soil conservation
Subsidies for

sustainable farming
and fishing

Less

Soil erosion
Aquifer depletion
Overgrazing
Overfishing

Loss of biodiversity
Food waste
Subsidies for
unsustainable
farming and
fishing

Soil salinization

Population growth

Poverty

Figure 12-31 Major components of more sustainable, low-through-
put agriculture based mostly on mimicking and working with nature
(Concept 12-6B). Question: Which two solutions do you think are
the most important? Why?



O que fazer com o lixo?
Aterros sanitarios e polui¢ao de solos

Figure 1-6 Extreme poverty: boy searching for items to sell in an open dump in

Rio de Janeiro, Brazil. Many children of poor families who live in makeshift shanty-
towns in or near such dumps often scavenge all day for food and other items to help
their families survive. This means that they cannot go to school.

Sean Sprague/Peter Arnold, Inc.
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o

Como Poluentes passar de aterros sanitarios
para o ambier

1. metano, amonia, sulfeto
de hidrogénio, nitrogénio
e gases podem ser
produzidos a partir de
compostos no solo e os
residuos e podem passar
para a atmosfera.

2. metais pesados, tais
como chumbo, crémio, e
ferro, podem ser retidos
no solo.

- Compacted cells of waste

- (1) Atmosphere (5) Removal in crops
eachate

(2) Retention in soil (6) Plant residue
- I (3) Groundwater (7) Stream flow
Hazardous-waste pollutant (@ Surface runoff from land Wind



c

- Compacted cells of waste
S & Leachate

Hazardous-waste pollutant

(1) Atmosphere (5) Removal in crops
(2) Retention in soil (&) Plant residue
(3) Groundwater (7) Stream flow

(@ Surface runoff from land Wind

anitarios

3. materiais soluveis, tais
como cloreto, nitrato e
sulfato, podem facilmente
passar através do solo para
as aguas subterraneas.

4. escoamento superficial
pode arrastar lixiviados e
transporta-lo em cérregos
e rios.



5. Plantas que crescem na
area de descarte podem
assimilar seletivamente
alguns metais pesados e
outros materiais toxicos,
que passam pela cadeia
alimentar para as pessoas
e 0s animais que comem
as plantas.

6. Os residuos de plantas
podem retornar
substdncias toxicas para o
solo.

Como Poluentes passar de aterros sanitarios

para o ambier

- Compacted cells of waste
< & Leachate

Hazardous-waste pollutant

(1) Atmosphere (5) Removal in crops
(2) Retention in soil (6) Plant residue
(3) Groundwater (7) Stream flow

(@ Surface runoff from land Wind



c

- Compacted cells of waste
S & Leachate

Hazardous-waste pollutant

(1) Atmosphere (5) Removal in crops
(2) Retention in soil (&) Plant residue
(3) Groundwater (7) Stream flow

(@ Surface runoff from land Wind

7. corregos e rios podem
ser contaminados por
residuos da agua
subterranea que escoa
para o canal (3) ou por
escoamento superficial

(4).

8. materiais toxicos
podem ser transportados
para outras areas pelo
vento.



Monitoring well
above water table
5 Monitoring well
below water table

/ Compacted clay cap

Water table

Leachate
collection pipe

L] Groundwater flow ——»

Aterros sanitarios modernos sao projetados para incluir varias barreiras:

Argila e revestimentos de plastico para limitar o lixiviamento
Drenagem superficial e subsuperficial para recolher os lixiviados

Sistemas para coletar o gas metano

Monitorizacdo das aguas subterraneas para detectar vazamentos de lixiviamentos por

baixo e pelas laterais do aterro sanitario.



w.millenniumassessment. org

GLOBAL
_lLOCAL
HUMAN WELL-BEING AND INDIRECT DRIVERS OF CHANGE
POVERTY REDUCTION - Demographic
- Material minimum for & good life - Eronomic {e.q., alobalisation, trade,
- Health rmarket, and policy framework)
- Good social relations - Sociopolitical (e.q., governance,
- Security institutional, and legal framework
- Freedaom and chaice - Brience and technolooy
- Cultural and religious {e.q., choices
ahout wehat and how much to

DIRECT DRIYVERS OF CHANGE

- Changes in local land use and land
cover

- Speciesintraductions or removals

- Technaology adaptation and use

- External inputs {e.q., fetilizer use,
pest control, irfigation)

- Harvest and resource consumption

- Climate change

=+
<=

LIFE ON EARTH: - Matural physical and bialogical
BIODIVERSITY ’ drivers (e.q., volcanoes, evolution
unirfluenced by peaple
« » short term « »
- long terrm »>

- ctrateqies and intervertions



Downward spiral leading to desertification

—> Political and economic instability ———> Human factors <«————— Political stability < ~N
Demographic and economic prosperity
J Economic k

Socio-political
Science and
technology

Overgrazing and Improved crop

expansion of cropped areas - > and livestock production

Approach to avoid desertification

p

Reduced
vegetation cover

l

Increased
soil erosion

L

N

Large-scale
expansion of irrigation

Y
Salinization

\

- Climate change
- Drought

\
My

Climatological factors = Reduced —_—

biological productivity

Y

Poverty, emigration,
and reduced
human well-being

Small-scale irrigation  Soil, water, range conservation
of high-value crops and improved technology

Y
Low salinization risk Reduced soil erosion

)

f
Y

Increased
biological productivity

Y

Improved
human well-being

Source: Millennium Ecosystem Assessment



1. Computer—Includes gold, silica, nickel, aluminum, zinc,
iron, petroleum products and about thirty other minerals.
2, Pencil—Includes graphite and clays.

3. Telephone—Includes copper, gold and petroleum
products.

4. Books—Includes limestone and clays.

5. Pens—Includes limestone, mica, petroleum products,
clays, silica and talc.

6. Film—Includes petroleum products and silver.

7. Camera—Includes silica, zinc, copper, aluminum and
petroleum products

8. Chair—Includes aluminum and petroleum products.

9. Television—Includes aluminum, copper, iron, nickel, silica,
rare earth, and strontium.

10. Stereo—Includes gold, iron, nickel, beryllium and petro-
leum products.

11. Compact Disc—Includes aluminum and petroleum
products.

12. Metal Chest—Includes iron and nickel. The brass trim is
made of copper and zinc.

13. Carpet—Includes limestone, petroleum products and
selenium.

14. Drywall—Includes gypsum clay, vermiculite, calcium
carbonate and micas.

15. Geologic Map—Includes clays, petroleum products,
mineral pigments.

16. Concrete Foundation—Includes limestone, clays, sand
and gravel

17. Paint-mineral Pigments—Includes pigments (such as
iron, zinc and titanium).

18. Cosmetics—Includes mineral chemicals.
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Economia dentro do ecosistema

Figure 1 — Ecological Economic Worldview

O 2000 Indegral Vestunan, LLC. AR Bights Rerarved




V “onomic '
ecossistémicos

400 —
350 —

300 —
250 —

200 —

150 —
100 —

Worth (billions of dollars)

50—

Oi
Nutrient Climate Erosion Waste Recreation Raw
cycling regulation control treatment materials

Ecological service
Figure 10-A Estimated annual global economic values of some

ecological services provided by forests compared to the raw materials
they produce (in billions of dollars).



Servicos ecossistémicos, servicos

NATURAL

CAPITAL

Forests
Ecological Economic
Services Services
Support energy flow and chemical cycling Fuelwood
Reduce soil erosion Lumber
Pulp to make
Absorb and release water paper
Purify water and air Mining
Influence local and regional climate Livestock
grazing
Store atmospheric carbon Recreation
Provide numerous wildlife habitats Jobs

Figure 10-4 Major ecological and economic services provided by forests (Con-
cept 10-1A). Question: Which two ecological services and which two economic
services do you think are the most important?



Principais impactos em ecossistemas

NATURAL CAPITAL
DEGRADATION

Major Human Impacts on Terrestrial Ecosystems

Deserts Grasslands Forests Mountains

Large desert cities Conversion to Clearing for agriculture, Agriculture
cropland livestock grazing, timber,
and urban development Timber extraction
Soil destruction by off-road
Figure 7-20 vehicles Release of CO, to Mineral extraction
Major human atmosphere from

Conversion of diverse

impacts on the ;
forests to tree plantations

world’s deserts,

burning grassland Hydroelectric dams and reservoirs

Soil salinization from

irrigation . .
grasslands, for- Increasing tourism
ests, and moun- Overgrazing by
tains. Question: Depletion of groundwater livestock Damage from off-road Urban air pollution
Which two of vehicles
the impacts on Increased ultraviolet radiation from ozone
each of these Land disturbance and Oil production and depletion
biomes do you pollution from mineral off-road vehicles in
thiRraTha extraction arctic tundra Pollution of forest streams Soil damage from off-road vehicles

most harmful?



Drylands ncluce al terrestrial regions where the production of crops, forage, wood & other ecosysten services are lmited by water, Formaly, the defindion
ercormpasses #l kwds where the climate is classified as dry subhumid, semiand, arid or Fyperand, This classhication is based on Andity Incex vakses',
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