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Introduction MAP 4-) M

« Assessment of stationary sources in Brazil and
associated geological sinks for identification of CCS
opportunities

* Country- to basin-scale assessment

* Ongoing project > preliminary results

* Most of the work done in petroleum fields
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Source-sink matching: 300 km nodes

Methodology
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Brazil

Storage capacity

Increasing
certainty
of storage
potential

Increasing
cost of
storage

Source: CSLF Task Force for Review and Identification of Standards
for CO2 Storage Capacity Estimation Phase Il Final Report



Stationary CO2 sources
Emission map
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Database: IEA Greenhouse gas R&D Programme (2001)




Stationary CO2 sources

Total emissions from stationary sources: ca. 200 Mt

Iron and steel Ethylen 4%
10% Ethanol 2%

p— \_Cement17%

Electricity 25%

Refineries 9% Biomass 33%
Ammonia <1%

Database: IEA Greenhouse gas R&D Programme (2001)



Geological sinks

Brazil's sedimentary basins: 4.8 millions km?

(50% of country's surface area),
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Geological sinks MAP ‘J

SECAO GEOLOGICA ESQUEMATICA DA BACIA DO PARANA
PARANA BASIN SCHEMATIC CROSS-SECTION
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CCS targets:
Devonian saline aquifers
Permian saline aquifers and coal seams




Geological sinks MAP ‘J

SECAO GEOLOGICA ESQUEMATICA DA BACIA DE SANTOS
SANTOS BASIN SCHEMATIC CROSS SECTION
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Cretaceous and Tertiary petroleum reservoirs and saline aquifers



Storage capacity of saline aquifers MAP ‘J

" | Pfdlm Saline aquifers:
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Mercosul Aquifer (freshwater, Parana Basin) pore volume: 5.7x103m3
(Araujo et al., 1999)

Utsira Formation pore volume: 6.0x10"'m?3
(Chadwick et al., 2005)



Storage capacity of coal seams MAP ‘J
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High ash (up to 50%), sub-
betuminous and betuminous coal

* Reserves of deep coal (> 300m):
ca. 11,691 millions t

* Preliminary theoretical capacity:
ca. 200 Mt CO2

Source: CPRM/DNPM (1986)



Storage capacity of petroleum fields
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Storage capacity of petroleum fields
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2500,00

Storage capacity of petroleum fields
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CO, source-sink matching
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Opportunities for CCS in Brazil
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Opportunities for CCS in Brazil

EOR +
CO, in
natural gas

Reservoir
quality?
(Proterozoic)

EOR
experience +
infra-structure

Location +

Availability i

Santos Basin (offshore) > hydrocarbon fields
saline aquifers

Campos Basin (offshore) > hydrocarbon fields
saline aquifers

Sao Francisco Basin (onshore) - saline aquifers

Reconcavo Basin (onshore) > hydrocarbon fields
saline aquifers

Parana Basin (onshore) - saline aquifers
coal seams




CCS opportunities in Brazil
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(petroleum fields and
saline aquifers)

Theoretical capacity of

>oil and gas fields:

ca. 1800 Mt (reserves)
ca. 2700 Mt (reserve +
produced)

Effective capacity of
saline aquifers:
ca. 4800 Mt

Matched capacity
ca. 31 Mt CO,/year



CCS opportunities in Brazil
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(petroleum fields and
saline aquifers)

Theoretical capacity of
oil and gas fields:
ca. 167 Mt (reserves)

Capacity of saline
aquifers:
ca. 148,000 Mt

Matched capacity
ca. 80 Mt CO,/year




CCS opportunities in Brazil MAP ‘J
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CCS opportunities in Brazil MAP ‘J
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Matched capacity
ca. 135 Mt CO,/year
(Lots of storage time!)



Conclusions MAP ‘J

Brazil has a large storage capacity of ca. 2000 Gt.
(USA capacity 3900 Gt)

Majority of stationary sources are in the southeastern
Brazil where most of petroleum fields and saline
aquifers are located - “Good matching”.

There is a “mismatching” between sources and sinks in
basins in northern Brazil (e.g., Solimodes).

Brazil's large storage capacity = encouraging for future
CCS action.
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Opportunities for CCS:
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