CFE

North American Perspectives
MEXICO

Oscar JIMENEZ

oscar.jimenez03@cfe.gob.mx

O
o

<

Carbon Storage Program Infrastructure
Annual Review Meeting
(Featuring DOE’s Regional Carbon Sequestration Partnerships)
November 15-17, 2011, Pittsburgh, Pennsylvania, USA



OUTLINE

« PREVIOUS WORK

« CURRENT
ACHIEVEMENTS

€

« FUTURE TASKS

@%Comisidn Federal de Electricidad

i



& POINT SOURCES f

The electricity production industry is CO, EMISSIONS No. of
. . SECTOR (metric tons) SOURCES
the largest contributor, and it does - . 113
. Electricity Generation 107,351,754
from a small number of stationary oil & Petrochemical 17,556,986 273
sources. Cement 26,016,726 60
I S _. 261
| o Metallurgical, Iron & Steel 21,367,965
Industrial 8,764,815 709
. 438
Chemical 4,027,475
Agriculture Processing 735,319 6
1,860
Total 215,821,040
oV g it The energy
s sz LI SCRBEAE Wl v ' sector is
i;:::;tt:rl:;'l;ocessmg ; o2 _. e res pOﬂSl ble for

e S R more than 70%

Petrofeunmand N atlralGas Frocessing =

G e egee 8 (around 154

Iromand Stes]

Yearly GCOZIRelease _ v :.:: g2 jo . ';:: | . mi”ion metric

(MEtricions)

0=250)000 ' = t ) _I: CO
239,041 - 399,44 250 125 0 250 500 G ons) o 2

o . emissions in the
country.

—o ey o) — MlES

[ » Comision Federal de Electricidad



GOALS

N~
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STORAGE
I\J' i‘ i 1 .:""5-_ St "@\
B) DETERMINE R R \/_j +
PROSPECTIVE 3.6 e e
GEOLOGICAL R 3 S
PROVINCES 0. e " o @
) .' | T - | W1 e
C) ESTIMATE THEIR 4 coaLFREDFOWERPLANT | SN * —
¥ NUCLEAR POWER PLANT 5 3 o m
THEORETICAL X THERMAL POWER PLANT \* i A .:* ‘l 3 d’i
STORAGE POTENTIAL | @ rursocas rower pLant 3 S
N SALINE g o s
FORMATIONS. @ GEOTHERMAL POWER PLANT S :

—_— — “./Oscar Jiménez

D) LOCATE SPECIFIC REGIONS

IN NORTHEAST MEXICO TO STORAGE ANTHROPOGENIC CO,
IN SALINE FORMATIONS.
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METHODOLOGY

N~

HOW DO WE ACHIEVED THIS? R i
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1) APPROACH BASED ON IL_J Medium
BACHU’S SCALE AND T
RESOLUTION. ﬁ

Low
Site Local Regional Basin Country

S C A L E

Bachu S, Bonijoly D, Bradshaw J, Burrus R, Holloway S,
Christensen NP, Mathiassen OM (2007). CO, storage
capacity estimation: Methodology and gaps. Int. Jour.
Greenhouse Gas Control 1(4):430-443.

2) CAPTURE, REVIEW,
COMPILATION AND ANALYSIS
OF AVAILABLE DATA FROM
CREDITED SOURCES TO SET A
DATABASE.
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3) THE MAP ANALYSES WERE
BASED ON SURFACE
INFORMATION AND SOME
DRILL CORE DATA FROM
PUBLIC DOMAIN. SCALES
RANGE FROM 1:250 000 (state)
TO 1:4 000 000 (country).

4) THE MAP JUXTAPOSITION,
COMPARISON AND SYNTHESES
OF ELEMENTS FOR INPUT INTO
A GEOGRAPHIC INFORMATION
SYSTEM (GIS) BY MEANS OF
THE ARCINFO FILE
STRUCTURES (ESRI).
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5) THE CRITERIA USED WERE CONSIDERING THEIR SURFICIAL EXPRESSION

AND THE HAZARDOUS POTENTIAL IN ORDER TO OBTAIN THEMATIC

MAPS.

[
o

Geological Structures
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39 NACAP (North American
Carbon Atlas Partnership)
Cuernavaca Meeting
Mexico, March 9 - 10, 2010
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A preliminary selection of regions in Mexico
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Using a compilation of information about Mexican surficial geology and recent
tectonic activity, zones for possible geological carbon storage were defined. There
were seven zones defined on the basis of volcanic, geologic, lithologic, seismic
and tectonic features. Most importantly at this stage, zones of exclusion were
defined in which geologic storage is not recommended. These zones will aid in
further exploration of the geological carbon storage possibilities in Mexico.

Key words: Carbon dioxide, geological carbon storage, seismic, volcanic hazards,

http://www.academicjournals.org/ijps/abstracts/abstracts/abstract2010/May/D%C3%A1vila%20et%20al.htm
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SUBDIVISION OF PROVINCES =~

PROVINCES

- 1, Coahuila Norp
- 2, Parras Oriente
I 3. Coahuila Sur
- 4, Sabinas Oriente
- 5, Quintana Sur
- B, Campeche Oriente

- 7, Yucatan

- 8, Campeche Poniente

I:J 9, Magiscatzin

- 10, Sierra Tamaulipas "
- 11, Burgos Poninente

- 12, Burgos Oriente

- 12, Burgos Oriente Continental
- 13, Zacatecas Durango

- 14, Tampico-Misantla Marina
- 14, Tampico-Misantla

- 15, Parras Poniente

CrE

ﬁ 1, El Burro Sur - o
22, El Burro Norte
I 25, chihuahua
- 24, Terciarias del Sureste Oriente Continental
- 24, Terciarias del Sureste Centro Continental
- 24, Terciarias del Surest Poniente Continental

- 24, Terciarias SE

- 24, Terciarias del Sureste Centro Marina
- 24, Terciarias del Sureste Oriente Marina
- 24, Terciarias del Sureste Poniente Marina
I 25. Sierra de Chiapas
- 26, Veracruz Poniente
- 27, Veracruz Oriente Marina
- 27, Veracruz Oriente
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Where ,

THEORETICAL STORAGE CAPACITY

THEORETICAL CO,
STORAGE ASSESSED
HROLIGS POTENTIAL (Giga SECTORS
tons)
VERACRUZ 15 21
TAMPICO

MISANTLA 9 12
BURGOS 17 31
SURESTE 24 17
YUCATAN 17 9
TOTAL 82 90

Vco,t =V ¢ (1 — Swirr) =Ah ¢ (1 - Swirr)

Vco,t : Theoretical volume, V : volume in the trap, ¢ : effective porosity,
Swirr : irreducible water saturation, A: trap area, h: average thickness of the rock

sequence
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Geological Carbon Dioxide Storage
in Mexico: A First Approximation
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8 1. Introduction

9 Carbon dioxide {COz) is one of the industrial gases that contribute to the greenhouse gas
10  (GHG) effect During the last decadss, the emissions of CO; dus to human activity have
11 increased significantly all over the world. There are different and important efforts to reduce
12 or stabilize the concentrations of greemhouse gases in the atmosphere. such as
13 improvements in the efficiency of power plants and the development of renewable energies.
14 However, those approaches canmot deliver the level of emissions reduction needed.
15 especially against a growing demand for energy that promotes economic growth and
16 prosperity. Carbon capture and storage (CCS) approach encompasses the processes of
17 capture and storage of CO; that would otherwise reside in the atmosphere for long periods
18 of tme. Among the different carbon capture and storage oplions currently in progress all
19 over the world. the geclogical storage option is defined as the placement of CO; into an
20 underground repository in such a way that it will remain permanently stored. Mexico is one
21 of the counfries which are signatories of different intemational freaties which call for
22 stabilization of atmospheric gases emissions at a level that prevent anthropogenic
23 interference with the world's regional climates. In Mexico CO, represents almost 70% of the
24 fotal greenhouse gases emissions where the primary sources of CO; are the burning of fossil
25 fuels for power generation. CC3 is a technological approach that holds great promise in
26 reducing atmespheric C03 concentrations in Mexico. This is the first coordinated assessment
27 of carbon storage potential across the counftry.

NACSA 201

THE NORTH A CARBQN STORAGE ATLAS

28 1.1 Geographical location of Mexico

29 Mexico is a country located in the southem portion of MNorth America, and is bordered to the
30  north by the United States, to the south=ast by Guatemala, Belize and the Caribbean Sza, to
31 the west and south by the Pacific Ocean. and to the east by the Gulf of Mexico (Figure 1).
32 The country’s total area is about 1 972 550 square kilometars.
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33 1.2 Previous work

34 With the aim of searching for places where fo store carbon dioxide. Mexico was subdivided
35 into three exclusion zomes and four inclusien zones [1](Figure 2). The exclusion zonss are zones
36 A Band G. Zone A is composad by igneous rocks with high seismic and volcanic hazard,
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« MAP OF INCLUSION AND EXCLUSION ZONES.

« MAP OF 12 PROMISING GEOLOGICAL
PROVINCES/BASINS FOR CO, STORAGE.

« BROAD ESTIMATION ON CO, STORAGE
CAPACITY IN SALINE FORMATIONS WITHIN
FIVE ASSESSED GEOLOGICAL
PROVINCES/BASINS.
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4™ NACAP (North American Carbon
Atlas Partnership) Meeting, México,
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Publication of the North American Carbon

Atlas, version 2012

NACSA

The North American Carbon Storage Atlas

Move to Region Scale within the
Coahuila State in northern Mexico: field
geological exploration and assessment.

Promote CCS as a clean
technology.

Interchange experiences, best
practices and information between
national and international agencies.
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- Stakeholders assess Mexico as being between stages
2 and 4 in the generic CCS Development Lifecycle

CCS Development Lifecycle

Stakeholders

assess
Mexico as = o o :
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Mexicohas setup a CCS Some Bovt and industry * Thereis some existing sting EOR demonstration
Working Group of key stakehblders are aware  technical expertisethatwill be  prgjects at Ogarrio Field.
stakeholders whichis chaired of CCH relevant to CCS projects * Proposed Tuxpan CCS
by SENER = CCSircludedin some - Existing "Hydrocarbons” and project

* An atlas of CCS storageis climat¢ change policy “Sustainability” fund
Whatwe see  being prepared on a basin statements
in Mexico level |
Significant work has been

|
done by different |
stakeholders to understand |
the location of CO2 emitters I
and storage options | I
= SBynthesis of information from + Raise gwareness attop - Developmentof CCS human - Delvelopment of proposals = Thereare no projects
different stakeholders level of Govt resources (pet. and geo. folCcCSs projects that implemented in Mexico,
* CCS mitigation potential * CCS apa mitigation engineering; CCSlegal prdgress beyond initial giving no momentum to
understood option for national GHG  framework: area selectionand  inestigation create multiple large scale
What needs x Develop geological storage inventgry is not readily screening etc) I projects
to be done in ) potential for regional and recognised = Development of financial |
Mexico local levels * Engagement of non oil support mechanisms or |
More work can be done to and gas sectors is adaptation of existing ones |
match CO2 emitters to required (e.g. cement) + Development of legal |
storage options and framework I
understand transortation I * Engagement of public to |
challenges | educate about CCS |
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