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Issues
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Impacts of mining are relatively well known

=Ta W] 5P ““ I1AIAIS A.C. Neri; P. Dupin; L.E. Sanchez. A PSR approach to Cumulative Impact Assessment



Issues
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What about the impacts of several spatially concentrated projects?
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The problem

q Assessing cumulative impacts of a group of
large mining and steelworks projects
concentrated in a historical mining region

Each project is submitted to an individual
environmental assessment ....

but is It enough to assess the direct and
Indirect cumulative impacts?

and provide adequate mitigation?
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The context
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Massive investments in Congonhas region
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The challenge

q Assessing cumulative impacts using available

Information from government sources

§ EIS
§ EMPs

§ Monitoring and performance
reports

§ Other official environmental
iInformation (e.qg.
authorizations for water
abstraction)
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The challenge restated

q There is a lot of data, information,
documents, reports, analysis, assessments ...
on the projects, their impacts, the region ...

Is it possible to make
better use of all this?

www.jie.itaipu.gov.br
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Methods

Guidance on CIA

Cumulative
Effects

[ Under the National |
Environmental \

\; Council on Environmental Quality
Executive Office of the President

=L

Is available and evolving
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Practitioners Guide
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How to adapt it to the
“challenge”/research question ?
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Methods: Pressure-State-Response

Driving forces-pressure-state-impacts-response

Drivers [Pressures} » - » {Impact}
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.. future state
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(of human
activities)
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The expectations

g To answer to simple gquestions such as:

z Which amount of land is necessary for
mining and industrial expansion?

Pressure 4 which amount of natural/little modified
habitats will be lost for M&l expansion?

g How much water is necessary for expansion?

State - o Is air quality close to saturation?
current g Is there water available to meet future
and future demand?

g Which should be a biodiversity offsets
Response strategy to cope with increased pressure?

i 4 . - . .
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Methods: Research steps (1)

Selection of projects to be assessed

Definition of temporal boundaries

Selection of valued environmental and social
components (VECS)

Scoping

Definition of the study area

Selection of indicators

Brief environmental and social description of
the study area

Data collection Description of recent land use history

Compilation of key characteristics of selected
projects and key environmental information
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Methods: Research steps (2)

Compilation and review of pressure indicators

Review of state indicators and outline of

Analysis current environmental condition

Review of response indicators
Description of the likely future scenario

Application of the PSR model to CIA:
preparing a dashboard-style synthesis table

Identification and analysis of key
characteristics of current EIA process that

Synthesis and
recommendations [IrSGIEEIreyy

Development of proposals to improve
consideration of cumulative impacts under
current EIA arrangements
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Results: projects assessed
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Results: Vvalued environmental and social components

VEC reasons for inclusion

all projects are significant emitters of particulate

matter
] ] other pollutants emitted in significant quantities by
air quality steel mills

air pollution is an issue hotly debated in the local
public arena

all mines operate or will build tailings dams
water resources most projects feature significant consumption of
water in a region where supply is limited

all projects require clear cut
natural historical accumulation of vegetation loss
vegetation most projects have a significant footprint and
compete with other land uses

significant increase in road traffic
public roads in a number of projects, ore is hauled through
public roads

World Heritage Site
public concern about potential impacts of mining
projects on the landscape

natural and
cultural heritage
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Results: study area
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Results: study area
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Results: pressure

Air: increase in future emissions of PM, PM,,, SO,, CO, VOCs
estimated PM emissions from the projects = 3010 kg/h [2052 kg/h PM (]
estimated PM emissions from transportation = 240 kg/h [181 kg/h PM (]

Water: increased demand, quality impaired by sewage, urban

runoff

combined demand from 10 projects ~ 7 m3/sec

estimated demand for public supply ~ 0.1 m3/sec

Natural vegetation: estimation of clear cut needs unavailable !

Road traffic: inconsistent information

Heritage: visual impact on mountains + archaeological sites

=Ta]H] 5P “ LAIAIS

Current and future air pollutant emissions

Ne Project

Baseline (kg/h)

Future emissions (kg/h)

PM PM10 SO2 NOX CO VOC | PM PM10 SO2 NOX CO VOC
1 Engenho Pires 143 92 1.6 8.8 11 1.4 342 267 436 920 698 736
2 Miguel Burnier 68 38 1.1 5.7 7.2 0.9 68 38 1.1 5.7 7.2 0.9
3 Acominas 615 438 1603 1240 10723 438 615 438 1603 1240 10723 438
4  Vallourec 0 0 0 0 0 0 85 85 315 224 59 6,8
5 Congonhas IZ not available
6  Jeceabalz not available
7  Fabrica 874 540 81 252 267 28 874 540 81 252 267 28
8 Casade Pedra 703 458 25 122 156 17.6 703 458 25 122 156 18
9 Viga 76 54 6.3 31 39 4.5 163 113 6.3 31 39 45
10 Ferrot+ 30 24 4.8 24 29 3.5 163 113 6.3 31 39 45
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Results: current state of the environment

Air: national standards for PM-10 are met, but not WHO guidelines

Water quality: poor quality (water quality index)
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Natural vegetation:

2,298 ha converted from natural cover to human use: 67.3%0
converted to mining use, the land use class that ""consumed' more
natural vegetation, seconded by agriculture (21.2%b) :>
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Land cover - 2010

Land use classes
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Land cover change — 1989 x 2010

class area (ha) change
1989 2010

urban 855 1132 + 32.5%0
agriculture and 5, 53, 19207  -9.6%
cattle ranching
mining + steel 5550 7,300  +40.8% =) 2,140 ha
WOrks
native 5,168 4,230 -18.1% <5
grasslands
savannah 4,304 3,836 - 10.9% 1,549 ha converted

. f tural
native forests 11,609 12,936 +11.4% oyoration

other 020 609 [out of 2,298 ha of
natural vegetation

converted into other
uses]

POLIINTE=E: 1AIATS A.C. Neri; P. Dupin; L.E. Sanchez. A PSR approach to Cumulative Impact Assessment 22



Results: future state of the environment

Direct Indirect
drivers of drivers of
change change
b VEC <:D
U
Projections of population growth
Cumulative
impacts on VECs - projects-induced growth
Future state -
. /d
vl
o ——————— 2014 -/
Direct drivers: the projects . vegetative growth

Indirect drivers: population
growth, land-use change, " i w me we ws me o wa we oo m m
induced development

source: Cedeplar (2010)
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Results: future state of the environment

Air: considering projects only, future concentrations are predicted
to exceed WHO recommended targets (but to meet national

standards)

PM-10 max 24 h PM-10 average

129 pg/ms

R

source: Ecosoft (2012) source: Ecosoft (2012)

PM-10 concentration

WHO recommendation 50 20

WHO interim target 3 75 30
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Results: future state of the environment

N

Water availability:
highly impaired by
the projects

Aggregate
consumption

(10 projects)
~6.9 m3/s

Long term average
flow = 11.62 m3/s

Minimum flow
(Q710) = 1.67 m3/s
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Results: responses

What is being done

What should be done

Defined on a project
basis (or for each
project component,
e.g. a tailings dam)

J Review of all water
abstraction
authorizations

@ Design and coordinated

iImplementation of a
biodiversity action plan

Defined on a project
basis (or for each
project component)

=Ta]H] 5P “ LAIAIS

@ joint water and air
monitoring at

watershed/Zairshed scale

—
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A collection of unconnected monitoring stations

Air and water monitoring stations
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Findings (1)

q About the EIA and licensing system

1 Projects assessed on an individual basis without any
consideration of cumulative impacts

2 Combined effects of assessed projects ...

3 Data collected in the follow-up phase - important for
depicting the current state of the environment - IS Not
standardized and of very limited utility beyond
checking compliance by individual companies

a About cumulative impacts in the study area

4 the future state will likely be critical for both air and
water quality

5 the combined result of rehabilitation and offsets will
likely lead to a stable state for natural vegetation
cover
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Findings (2)

Current Likely
VEC Trend Future Comments
State
State
Increase in fugitive emmisions,
Air quality x4 N e exceedence of air quality
standards
Population and urban expansion
Water PEN \ o leads to increase in sewage and
resources non point pollution
Increased demand from projects
Loss of forest fragments,
Natu:ai_ 3 - x4 covenants and mandatory
e restoration may offset losses
Public Traffic increase due to projects
q 3 - x4 may be balanced by new
reells investments in highways

Landscape changes, loss of

Heritage A N & caves, investment in
conservation and restoration

Legend (state): A good <>regular e bad
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Conclusions (of broader interest)

q the PSR approach to CIA is information-
InNntense and recommended only when
databases are reliable

g consistent use of standardized indicators in
Individual impact assessments would
facilitate CIA

q key role to be played by the government in
establishing publicly accessible databases
built upon standard protocols for data and
INformation provision
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I n Ten projects concentrated in an iron ore

S u m m ary —> | Selection of projects — mining region in Minas Gerais, Brazil

Scoping

Selection of valued

environmental and social
— components (VECs) and —
indicators

Five VECs: air quality, water resources,
natural vegetation, public roads, natural
and cultural heritage

Collection and compilation

Data of pressure, sltate and Pressure indicators hardly available in a
. — | response indicators from —) | comparable basis for the reviewed
collection individual impact projects: other sources had to be used
assessments

- The future state of the affected
environment will likely be critical for
both air and water quality, possibly
stable for natural vegetation and for

Cumulative impacts and —3 | cultural heritage

Analysis — corresponding mitigation
- Mitigation resulting from individual
assessments is insufficient to curb

adverse impacts

- Individual assessments proved to be unsatisfactory, as key information
on both the preojects and baseline are largely inconsistent across studies
and presented in very different formats

- A Pressure-State-Response approach to cumulative impact assessment
is recommended only when databases are reliable and built on the basis
of standard protocols

Conclusions | —

- Using standardized indicators in individual impact assessments is
recommended
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