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Cautionary Note 

The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate entities. In this presentation “Shell”, “Shell group” and “Royal 
Dutch Shell” are sometimes used for convenience where references are made to Royal Dutch Shell plc and its subsidiaries in general. Likewise, the words “we”, “us” 
and “our” are also used to refer to subsidiaries in general or to those who work for them. These expressions are also used where no useful purpose is served by 
identifying the particular company or companies. ‘‘Subsidiaries’’, “Shell subsidiaries” and “Shell companies” as used in this presentation refer to companies in which 
Royal Dutch Shell either directly or indirectly has control, by having either a majority of the voting rights or the right to exercise a controlling influence. The companies 
in which Shell has significant influence but not control are referred to as “associated companies” or “associates” and companies in which Shell has joint control are 
referred to as “jointly controlled entities”. In this presentation, associates and jointly controlled entities are also referred to as “equity-accounted investments”. The 
term “Shell interest” is used for convenience to indicate the direct and/or indirect (for example, through our 24% shareholding in Woodside Petroleum Ltd.) ownership 
interest held by Shell in a venture, partnership or company, after exclusion of all third-party interest.  

This presentation contains forward-looking statements concerning the financial condition, results of operations and businesses of Royal Dutch Shell. All statements 
other than statements of historical fact are, or may be deemed to be, forward-looking statements. Forward-looking statements are statements of future expectations 
that are based on management’s current expectations and assumptions and involve known and unknown risks and uncertainties that could cause actual results, 
performance or events to differ materially from those expressed or implied in these statements. Forward-looking statements include, among other things, statements 
concerning the potential exposure of Royal Dutch Shell to market risks and statements expressing management’s expectations, beliefs, estimates, forecasts, 
projections and assumptions. These forward-looking statements are identified by their use of terms and phrases such as ‘‘anticipate’’, ‘‘believe’’, ‘‘could’’, ‘‘estimate’’, 
‘‘expect’’, ‘‘intend’’, ‘‘may’’, ‘‘plan’’, ‘‘objectives’’, ‘‘outlook’’, ‘‘probably’’, ‘‘project’’, ‘‘will’’, ‘‘seek’’, ‘‘target’’, ‘‘risks’’, ‘‘goals’’, ‘‘should’’ and similar terms and phrases. 
There are a number of factors that could affect the future operations of Royal Dutch Shell and could cause those results to differ materially from those expressed in 
the forward-looking statements included in this presentation, including (without limitation): (a) price fluctuations in crude oil and natural gas; (b) changes in demand for 
the Shell’s products; (c) currency fluctuations; (d) drilling and production results; (e) reserve estimates; (f) loss of market share and industry competition; (g) 
environmental and physical risks; (h) risks associated with the identification of suitable potential acquisition properties and targets, and successful negotiation and 
completion of such transactions; (i) the risk of doing business in developing countries and countries subject to international sanctions; (j) legislative, fiscal and 
regulatory developments including potential litigation and regulatory measures as a result of climate changes; (k) economic and financial market conditions in various 
countries and regions; (l) political risks, including the risks of expropriation and renegotiation of the terms of contracts with governmental entities, delays or 
advancements in the approval of projects and delays in the reimbursement for shared costs; and (m) changes in trading conditions. All forward-looking statements 
contained in this presentation are expressly qualified in their entirety by the cautionary statements contained or referred to in this section. Readers should not place 
undue reliance on forward-looking statements. Additional factors that may affect future results are contained in Royal Dutch Shell’s 20-F for the year ended 31 
December, 2010 (available at www.shell.com/investor and www.sec.gov ). These factors also should be considered by the reader.  Each forward-looking statement 
speaks only as of the date of this presentation, June 22nd 20011. Neither Royal Dutch Shell nor any of its subsidiaries undertake any obligation to publicly update or 
revise any forward-looking statement as a result of new information, future events or other information. In light of these risks, results could differ materially from those 
stated, implied or inferred from the forward-looking statements contained in this presentation. There can be no assurance that dividend payments will match or 
exceed those set out in this presentation in the future, or that they will be made at all. 

The United States Securities and Exchange Commission (SEC) permits oil and gas companies, in their filings with the SEC, to disclose only proved reserves that a 
company has demonstrated by actual production or conclusive formation tests to be economically and legally producible under existing economic and operating 
conditions.  We use certain terms in this presentation, such as resources and oil in place, that SEC's guidelines strictly prohibit us from including in filings with the 
SEC.  U.S. Investors are urged to consider closely the disclosure in our Form 20-F, File No 1-32575, available on the SEC website www.sec.gov. You can also obtain 
these forms from the SEC by calling 1-800-SEC-0330. 
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Definitions and Cautionary Note 

Reserves: Our use of the term “reserves” in this presentation means SEC proved oil and gas reserves for all 2009 and 2010 data, and includes both SEC proved oil and gas reserves and 
SEC proven mining reserves for 2008 data.  
Resources:  Our use of the term “resources” in this presentation includes quantities of oil and gas not yet classified as SEC proved oil and gas reserves or SEC proven mining reserves.  
Resources are consistent with the Society of Petroleum Engineers 2P and 2C definitions. 
Organic: Our use of the term Organic includes SEC proved oil and gas reserves and SEC proven mining reserves (for 2008) excluding changes resulting from acquisitions, divestments 
and year-average pricing impact.  
To facilitate a better understanding of underlying business performance, the financial results are also presented on an estimated current cost of supplies (CCS) basis as applied for the Oil 
Products and Chemicals segment earnings.  Earnings on an estimated current cost of supplies basis provides useful information concerning the effect of changes in the cost of supplies 
on Royal Dutch Shell’s results of operations and is a measure to manage the performance of the Oil Products and Chemicals segments but is not a measure of financial performance 
under IFRS.  

The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate entities. In this presentation “Shell”, “Shell group” and “Royal Dutch Shell” are 
sometimes used for convenience where references are made to Royal Dutch Shell plc and its subsidiaries in general. Likewise, the words “we”, “us” and “our” are also used to refer to 
subsidiaries in general or to those who work for them. These expressions are also used where no useful purpose is served by identifying the particular company or companies. 
‘‘Subsidiaries’’, “Shell subsidiaries” and “Shell companies” as used in this presentation refer to companies in which Royal Dutch Shell either directly or indirectly has control, by having 
either a majority of the voting rights or the right to exercise a controlling influence. The companies in which Shell has significant influence but not control are referred to as “associated 
companies” or “associates” and companies in which Shell has joint control are referred to as “jointly controlled entities”. In this presentation, associates and jointly controlled entities are 
also referred to as “equity-accounted investments”. The term “Shell interest” is used for convenience to indicate the direct and/or indirect (for example, through our 24% shareholding in 
Woodside Petroleum Ltd.) ownership interest held by Shell in a venture, partnership or company, after exclusion of all third-party interest.  

This presentation contains forward-looking statements concerning the financial condition, results of operations and businesses of Royal Dutch Shell. All statements other than statements 
of historical fact are, or may be deemed to be, forward-looking statements. Forward-looking statements are statements of future expectations that are based on management’s current 
expectations and assumptions and involve known and unknown risks and uncertainties that could cause actual results, performance or events to differ materially from those expressed or 
implied in these statements. Forward-looking statements include, among other things, statements concerning the potential exposure of Royal Dutch Shell to market risks and statements 
expressing management’s expectations, beliefs, estimates, forecasts, projections and assumptions. These forward-looking statements are identified by their use of terms and phrases 
such as ‘‘anticipate’’, ‘‘believe’’, ‘‘could’’, ‘‘estimate’’, ‘‘expect’’, ‘‘intend’’, ‘‘may’’, ‘‘plan’’, ‘‘objectives’’, ‘‘outlook’’, ‘‘probably’’, ‘‘project’’, ‘‘will’’, ‘‘seek’’, ‘‘target’’, ‘‘risks’’, ‘‘goals’’, ‘‘should’’ and 
similar terms and phrases. There are a number of factors that could affect the future operations of Royal Dutch Shell and could cause those results to differ materially from those 
expressed in the forward-looking statements included in this presentation, including (without limitation): (a) price fluctuations in crude oil and natural gas; (b) changes in demand for the 
Shell’s products; (c) currency fluctuations; (d) drilling and production results; (e) reserve estimates; (f) loss of market share and industry competition; (g) environmental and physical risks; 
(h) risks associated with the identification of suitable potential acquisition properties and targets, and successful negotiation and completion of such transactions; (i) the risk of doing 
business in developing countries and countries subject to international sanctions; (j) legislative, fiscal and regulatory developments including potential litigation and regulatory measures 
as a result of climate changes; (k) economic and financial market conditions in various countries and regions; (l) political risks, including the risks of expropriation and renegotiation of the 
terms of contracts with governmental entities, delays or advancements in the approval of projects and delays in the reimbursement for shared costs; and (m) changes in trading 
conditions. All forward-looking statements contained in this presentation are expressly qualified in their entirety by the cautionary statements contained or referred to in this section. 
Readers should not place undue reliance on forward-looking statements. Additional factors that may affect future results are contained in Royal Dutch Shell’s 20-F for the year ended 31 
December, 2010 (available at www.shell.com/investor and www.sec.gov ). These factors also should be considered by the reader.  Each forward-looking statement speaks only as of the 
date of this presentation,22 June 2011. Neither Royal Dutch Shell nor any of its subsidiaries undertake any obligation to publicly update or revise any forward-looking statement as a result 
of new information, future events or other information. In light of these risks, results could differ materially from those stated, implied or inferred from the forward-looking statements 
contained in this presentation. There can be no assurance that dividend payments will match or exceed those set out in this presentation in the future, or that they will be made at all. 

The United States Securities and Exchange Commission (SEC) permits oil and gas companies, in their filings with the SEC, to disclose only proved reserves that a company has 
demonstrated by actual production or conclusive formation tests to be economically and legally producible under existing economic and operating conditions.  We use certain terms in this 
presentation, such as resources and oil in place, that SEC's guidelines strictly prohibit us from including in filings with the SEC.  U.S. Investors are urged to consider closely the disclosure 
in our Form 20-F, File No 1-32575, available on the SEC website www.sec.gov. You can also obtain these forms from the SEC by calling 1-800-SEC-0330. 
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Quest CCS Project 

AAllbbeerrttaa   

CCaannaaddaa   

Quest!
FFoorrtt  SSaasskkaattcchheewwaann 

FFoorrtt  MMccMMuurrrraayy 

EEddmmoonnttoonn 

CCaallggaarryy 

!! JV:  
!! Shell (60%) 
!! Chevron (20%) 
!! Marathon (20%) 

!! GoA  = $745 mln  
!! GoC  = $120 mln 
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Integrated CCS Project   

CO2 Pipeline 

2 

!! Pipeline to storage site, 12” & 81 km (50 mi)  

Storage Complex 
2 km deep 

Storage Site 

3 !! ~ 3-8 wells to inject CO2 into saline formation at 2 km depth (6500ft) 
!! Measurement, Monitoring & Verification (MMV)  

1 

Amine Unit Compressor 

1 

!! Up to 1.2 Mtpa from the Scotford Upgrader 
Illustrative only  

!! 10.8 Mt CO2 reduction over 10 years 
!! Final Investment Decision Q2 2012 
!! Commissioning Q1-2 2015 
!! Sustained Injection by end 2015 
!! 25 year field life 
!! 10 year closure period 
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MMV is Central to Storage Risk Management Framework 

"!Site Characterisation 
"! Initial risk assessment  

"! Site Selection  
"! Appraisal  
"! Engineering concept 

selection 

"!MMV Plan 
"! Additional risk assessment 
"! Additional safeguards 

"! Monitoring 

"!Performance and Closure 
"! Continuation of risk 

management 
"! Injection and closure periods 
"! Support transfer of liability 
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Storage Geology – Basal Cambrian Sand 
•! Deep saline aquifer  (~2 km or 6500ft) 
•! Porous sandstone rock (Por~16%, K~300mD) 
•! Multiple seals minimize containment risk 
•! Well below hydrocarbon bearing formations(<1200m) 

and potable water zones (<200m) 

SALT SEALS 

Intermediate 
Casing 

Main Injection 
Casing 

Cement 

Surface  
Casing 

Tubing 

SHALE SEALS 

TARGET FORMATION 

Packer 
Assembly 

Perforations 
allow CO2 to 
penetrate the 
formation 

IInnjjeeccttiioonn  TTaarrggeett  DDee--rriisskkss  SSiittee  SSeelleeccttiioonn 

34m 

84m 

44m 

41m 

Ultimate Seal 

Secondary Seal 

Primary Seal 

Injection Target 

Deep MMV Target  

Ultimate Seal 
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Upper Lotsberg 

Lower Lotsberg 

MCS – Middle Cambrian Shale 

LMS – Lower Marin Sand 

PreCambrian Basement 
BCS – Basal Cambrian Sand 
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Site Selection Further De-Risked by Extensive Appraisal Data  

8!

Sequestration Lease = 3670 km2 (1417 mi2) 

"! Location and Subsurface Characteristics 
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Delta P 
(Kpa) 

Comprehensive Area of Review 

" ! MMV needs to be of sufficient extent to include any potential impacts 
due to CO2 storage including the displacement of brine 

Areal Extent Depth Extent 

Atmosphere 
Biosphere 

Hydrosphere 

Geosphere 
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MMV Designed to Verify Safe CO2 Storage 

"!Ensure Conformance to indicate long-term security of storage 

"! Validate, calibrate, update performance predictions 
"! Adapt injection & monitoring to optimise performance 
"! CO2 inventory reporting 

"!Ensure Containment to demonstrate current security of storage 
"! Verify absence of environmental effects 
"! Detect early warning signs of any unexpected loss of containment 
"! If necessary, activate additional safeguards 
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MMV Iterative Design Process Reduces Risks 

"!Risk-Based 
"! Verifies geological & engineered safeguards 
"! Reduces containment risk to ALARP 

"!Site-Specific 
"! Tailor-made monitoring  
"! Informed by appraisal data 

"!Diversified 
"! Multiple independent monitoring systems 
"! Multiple independent safeguards 

"!Adaptive 
"! Responds to observed performance  
"! Contingency plans in place 

Source: Adapted from CO2Qualstore Report (DNV, 2009) 

Monitor 
Performance 

Identify 
Risks 

Implement 
Safeguards 

Evaluate 
Residual 
Risk 
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Conformance is not a safety-critical risk: 
" ! Cost of additional monitoring, delayed site closure, loss of storage efficiency 

" ! Single monitoring system for each aspect of conformance (CO2 Plume and Pressure) 

" ! Multiple effective control measures 

" ! Unexpected monitoring failure mitigated by contingency plans 

" ! Residual likelihood of conformance loss is low (5-20%) 

12!

Conformance vs. Containment 

Containment is a safety-critical risk: 
" ! Multiple effective monitoring systems for each aspect of containment 

" ! Multiple effective control measures 

" ! Unexpected monitoring failure mitigated by contingency plans 

" ! Residual likelihood of containment loss is very low and ALARP 
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Three Types of Safeguards Reduce Containment Risks 

1. Natural Passive Safeguards 

2. Engineered Passive Safeguards 

3. Monitoring & Active Safeguards 
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Multiple Independent Containment Safeguards In-Place 

Legend 
Passive safeguards; these are always present 
Active safeguards, these are only present when a decision to 
intervene is made triggered by monitoring information 

Numbers 
         34 Preventative safeguards 
         31 Corrective safeguards 
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Systematic Evaluation of Passive Safeguards 

" ! Evidence based using collective expert judgement 

" ! Informed by appraisal data and site characterization studies 

" ! Three value logic: 1 - True – False = Uncertainty 

" ! Subject to independent expert review 
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How to Build an Active Safeguard 

Detector Decision 
Logic 

Control 
Response 

A sensor capable of 
detecting changes with 
sufficient sensitivity and 
reliability to provide an 

early warning 

Decision logic to 
interpret the sensor data 

and select the most 
appropriate form of 

intervention 

A control response to 
ensure continuing 
containment or to 

control any potential 
loss of containment 

Is it fast enough, precise enough and big enough?  
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Many Independent Control Response Options Exist 
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Systematic Evaluation of Monitoring Technologies 

" ! Effectiveness of each monitoring technology to monitor tasks is evaluated 

" ! Monitoring tasks are risked-based and designed to 
#! verify effectiveness of passive safe guards and  

#! trigger timely deployment of active control measures 
" ! Evidence-based using collective expert judgement and independently reviewed 

" ! Subject to independent expert review 
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Technology Selection Based on Cost-Benefit Ranking 

•! Cost ranking based on estimated unit costs and schedule of monitoring  
•! Benefits ranking based on number of tasks supported weighted by the expected success rates 
•! Subject to regular re-evaluation based on performance 
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Diversified Monitoring Program Eliminates 
Dependence on any Single Technology 

Pre-Injection Injection Closure Post-Closure 
Atmosphere Line-of-Sight CO2 Flux Monitoring 

Biosphere Remote sensing, Brine & CO2 Tracer Monitoring 

Hydrosphere 
Groundwater Monitoring Wells: Water Electrical Conductivity, pH, Brine & CO2 Tracer Monitoring 

Landowner Water Wells: Brine & CO2 Tracer Monitoring 

Wells: Monitors WPGS Observation Wells: Down-Hole Pressure & Temperature 

WPGS Observation Wells: Down-Hole Microseismic Monitoring 

BCS Observation Well: Down-Hole Pressure & Temperature 

Wells: Injectors 
Injection Rate Metering, Tracer Injection  

CBL, USIT 

Geosphere 

INSAR 

Time-Lapse 3D VSP 

Time-Lapse 3D Surface Seismic 

Down-Hole Pressure & Temperature, Distributed Temperature Sensing, Distributed Acoustic Sensing, 
Annulus Pressure Monitoring, Wellhead Pressure & Temperature, 

Wellhead CO2 sensor, Mechanical Well Integrity Testing, Operational Integrity Assurance 

Time (years) 



21!

"! Injection Wells: 3 – 8; Base Case of 5 
"! Observation Wells: 

#! 1 BCS well 
#! 3 Deep Monitoring Wells (WPGS) 
#! 3 shallow Groundwater Wells per injection well 

#! 1 at each Injection Well 
#! 1 in close proximity to each BCS Legacy Well 

#! All private GW wells within 3.2 km of injection well 
#! 1 private GW well per township in AOI 

Depth and Spatial Coverage 

Legend 
DHPT: Down-hole pressure temperature 
MIA: Multi-spectral image analysis 
OBG: Groundwater observation well 
VSP3D: Time-lapse 3D vertical seismic  profiles 
DHMS: Down-hole microseismic monitoring 
InSAR: Interferometric Synthetic Aperture Radar 
LOSCO2: Optical path remote gas flux mapping 
SEIS3D: Time-lapse 3D surface seismic 
CO2: Maximum expected CO2 plume 
Private GWW: Landowner groundwater wells 
OBG: Project groundwater monitoring wells 
OBB: Project BCS monitoring well 
Legacy Wells: Legacy wells through BCS 
OBL: Landowner wells 
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MMV Contributes to Risk Acceptance 

" ! Based on collective expert judgement 

" ! Informed by appraisal data and feasibility studies 

" ! Storage site is inherently safe; Monitoring is for verification 

Unacceptable 

Tolerable 

Broadly 
Acceptable 

1 in 104 per year 

1 in 106 per year R
is

k 
M

et
ric

 

Number of Safeguards 

Passive safeguards 
Active safeguards 

Each Line is 1 realization of the anticipated failure rates for 
each safeguard selected at random from the recognized 
range of potential failure rates for each safeguard 

100 realizations – indicates impact of these uncertainties on 
risk management 
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Continuous Adaptation and Regular Updates 

" ! MMV Plan continuously adapted in response to new information 
#! Site-specific technical feasibility assessments 

#! Baseline measurements during the pre-injection period 

#! Monitoring during the injection and closure periods 

" ! Performance Report submitted to the ERCB every year 

" ! Updated MMV & Closure Plans published every 3 years 

23!
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Quest MMV Summary 

" ! MMV designed to demonstrate secure CO2 storage!
Risk-based     !Adaptive!
Site-specific   !Diversified!

" ! Regulatory review ongoing!
Public Hearing (March 2012)!
Awaiting decision and associated conditions prior to June 9 !

" ! Independent expert reviews completed!
DNV-led Independent Project Review (September 2010, September 

2011)!
World’s first certification of an MMV Plan by DNV (November 

2011)!

24!
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Lessons Learned to Date 

" ! Clear, agreed, site specific definitions for containment and 
conformance early in the site characterisation phase to inform the risk 
assessment and associated appraisal strategy appropriately to ensure 
fit for purpose MMV plan.   

" ! Project Transparency has been an enabler on multiple fronts: 

#!Project acceptance from Internal and External stakeholders 

#!Provided guidance to researchers on existing technology gaps 

#! Dialogue between industry and Government for policy discussions 

" ! Regulations currently under development. Agreement that MMV is a 
performance driven, risk based and adaptive allows for program 
change over time as both regulatory and subsurface uncertainties are 
reduced. 

25!
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