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DEFINITIONS & CAUTIONARY NOTE 

Reserves: Our use of the term “reserves” in this presentation means SEC proved oil and gas reserves.  

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.  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 excluding changes resulting from acquisitions, divestments and year-average pricing impact.  

Resources plays: our use of the term ‘resources plays’ refers to tight, shale and coal bed methane oil and gas acreage. 

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 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 Shell’s products; (c) currency fluctuations; (d) drilling and production results; (e) reserves 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, 2013 (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,  05 November, 2014. 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. 

We use certain terms in this presentation, such as discovery potential, that the United States Securities and Exchange Commission (SEC) 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 
this form from the SEC by calling 1-800-SEC-0330. 
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OUTLINE 

 Experience with cooperative regional monitoring programs 

 Houston Regional Monitoring program as an example 
(with acknowledgement that information on HRM has been provided by HRM with their permission) 

 Experience with enhancing Leak Detection and Repair (LDAR) 
programs 
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HRM PURPOSE 

HRM is a voluntary industry-funded technical resource dedicated to 
performing ambient air monitoring and related special studies to better 
understand air quality in the Houston area 

 

With an annual operating budget of $2.3MM HRM accomplishes its 
goals through two program phases 

 Monitoring Program  

 Special Studies Program 
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HOW DOES HRM CONTRIBUTE TO THE UNDERSTANDING 
OF AIR QUALITY?  

Provides monitoring data to assist member companies with permitting 
issues  

 

Provides data to improve the science basis for 8-Hour Ozone SIP 

 

Provides HRM data to: 

 Support Houston air quality studies 

 Support advocacy on regulatory and policy changes 

 Address technical air monitoring issues and opportunities 

 

 Makes air quality improvement presentations  
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OZONE MONITORING IN HOUSTON AREA 
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 Ozone Monitoring Site 
 
Represents sites operated by HRM. 
TCEQ, City of Houston, Harris City., 
and other independent groups 
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HRM Service Area 
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HRM Monitoring Program 

 
 
 
 
 
 
Legend:  
SO2 =Sulfur dioxide  H2S = Hydrogen Sulfide  
O3 =Ozone   VOC Canister = Every 6th Day Canister Sample 
NO2 =Nitrogen dioxide  EARS = Emergency Accidental Release System 
CO=Carbon monoxide  Automated GC = Automated Gas Chromatography 
PM10 = Particulate Matter (10 micron) BZ FRA = Benzene Fast Response Analyzer 
PM2.5 = Fine Particulate Matter (2.5 micron)  
Pb=TSP Lead 

 
 
 
 
 
Meteorological Parameters: (All Sites) 
Ambient Temperature  
Wind Speed  
Wind Direction 
Standard Deviation of Wind Direction 
Maximum Wind Gust 
Precipitation (all sites, except Site 16) 
Net Radiation 
Barometric Pressure (only Site 16) 

Site  
Criteria Air Pollutants Non Criteria Air Pollutants 

SO2 O3 NO2 CO PM10 PM2.5 Pb H2S VOC Canister EARS Automated 
GC 

BZ  
FRA 

HRM 1 Central St.                

HRM 3 Haden Road               

HRM 4 Sheldon Road                    

HRM 7 West Baytown                 

HRM 8 La Porte                    

HRM 10 Mont Belvieu                    

HRM 11 East Baytown                   

HRM 615 Lynchburg Ferry                     

HRM 617 Wallisville Road                      

HRM 16 Deer Park                        
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VIEW OF MONITOR SITE 
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Trailer 

Sampling GC Inside the trailer 

Typical HRM Monitoring Site 



ACCOMPLISHMENTS OVER THE PAST YEAR 
 

Base Monitoring Program 

 Continuously operated monitoring network (ten sites) 

 Renewed HRM Supplemental Environmental Project (SEP) 

 

Special Studies 

 Delivered PM2.5 source apportionment study  

 Conducted a test of new equivalent method NO2 analyzer 

 

Communications 

 Presented the air quality update to a number of organizations 

 Provided data to www.houstonairquality.com 
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8-Hour Ozone Design Values  
1985 to 2014 YTD 

There Have Been Dramatic Air Quality Improvements in Houston since 1985 
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Significant Decline In Number of Ozone Exceedance Days 

Days When Houston Area Monitors Exceeded 
EPA Ozone Air Quality Standard  

2014 data as of 09/15/2014 

19 
Monitors 

in 
1987 

25 
Monitors 

in 
2000 

49 
Monitors 

in 
2014 
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ANNUAL AVERAGE BENZENE CONCENTRATION AT  
AUTO-GC SITES IN HOUSTON AREA (2007 – 2014 YTD) 
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Results from All Monitors < TCEQ AMCV 
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Annual Average BTEX Trends 
HRM Network - 1988 through 2013 

85% Reduction in BTEX Concentrations Since 1988 

 
1. BTEX – Benzene, Toluene, Ethylbenzene, Xylene 
2. HRM every sixth day 24-hour composite canister sampling data 
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ANNUAL AVERAGE 1,3-BUTADIENE CONCENTRATION 
AT AUTO-GC SITES IN HOUSTON (2007 – 2014 YTD) 
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Results from All Monitors Significantly < TCEQ AMCV 



AVERAGE ANNUAL HRVOC CONCENTRATIONS 
HOUSTON SHIP CHANNEL PAMS-GC MONITORING SITES 
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74% Reduction of HRVOC Since 2004 
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CONCLUSIONS 
 

 While the size and breadth of HRM system may be more complex 
than what is needed in the Sarnia airshed, it does demonstrate that an 
industry sponsored monitoring network can be a cost effective way to 
develop ambient air quality data that can be effectively utilized by 
policy makers and stakeholders 

 Utilization of the data in communications with Community Area 
Councils and Panels concerning air quality have been very positive 

 Data has been used effectively to impact air quality policy decision 
and have resulted in a long term and sustained improvements in 
observed ambient air quality improvements 
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ENHANCED LDAR 
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ENHANCEMENTS DEPEND UPON THE STARTING POINT 

 Existing LDAR program 

 Audio/Visual/Olfactory (AVO) 

 Method 21 (FID/PID sniffers) 

 Optical Gas Imaging 
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METHOD 21 

What Is It ? 

 Work practice regulation/fugitive emissions identification method 

 Test leak interfaces on various types of plant processing equipment 
with hydrocarbon analyzer 

 Did bagging studies to correlate  
volumetric (ppm) readings from  
analyzer to measured mass flow  
rates 

 Used to set thresholds for repair  
under various regulations (NSPS,  
MACT, other) 

 

20 
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OPTICAL GAS IMAGING 

What Is It?  

 Cameras which are ‘tuned’ to wavelengths in which energy is 
absorbed by hydrocarbons  

 Best-demonstrated field technology  to date is passive IR 

Many new entries in the market 

 Detection is based upon mass flow  

 Can quickly scan larger areas and  
optically confirm the presence and  
source of large leaks   

 Can be fitted with longer lenses to  
easily spot large leaks from the  
facility perimeter 

 
21 
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OBJECTIVE OF ENHANCED LDAR 
 

Find significant leaks sooner and fix them 
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EPA MONTE CARLO EQUIVALENCY DEMONSTRATIONS 
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COMPARISON CHART OF LEAK DETECTION AND ESTIMATION 
METHODOLOGIES FOR METHOD 21, OPTICAL IMAGING & HIGH 
FLOW SAMPLING  
 

LDAR Parameter Method 21 Optical Imaging 
High Flow 
Sampling 

Equipment Cost 
$10-15k 

USD $80-100k USD $15-25K  USD 

Monitoring Speed 
300-400 
comp/D 

2-4,000 
comp/D 

20-40 leaks/D 
 

Estimating Emissions* 
 
 

Correlation 
Equations 

or Emission 
Factors 

Leak/No Leak 
Emission factors 

 

Direct 
Measurement 

 
Accuracy of Estimated 
Emissions 
 

Medium 
 

Medium to Low 
 

High for 
Sampled 

Components 
Acceptance of Emissions 
Estimation Methods High Improving High 
* All methods require allocation of estimated emissions over time if more than one monitoring/sampling event 
exists. 
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CONCLUSIONS 

 OGI LDAR continues to be proven to be equivalent or more effective 
in reducing emissions than Method 21 programs 

 OGI targets the leaks that have the largest impacts on ambient air 
quality at a fraction of the manpower that is required by Method 21 

 OGI programs have an added benefit of providing information on  
emissions from both regulated and unregulated components, as well 
as, source location (avoiding false positives), and difficult/unsafe to 
monitor components 

 There are still elements of the design of OGI programs that are being 
developed and optimized, therefore consultation with the regulated 
community during the development of these programs is essential  
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Q & A 
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