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Definitions & cautionary note
The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate legal 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 Royal Dutch Shell plc and its subsidiaries in general or to those who work for them. 
These terms are also used where no useful purpose is served by identifying the particular entity or entities. ‘‘Subsidiaries’’, “Shell subsidiaries” and “Shell companies” as used in this presentation refer to entities over which Royal 
Dutch Shell plc either directly or indirectly has control. Entities and unincorporated arrangements over which Shell has joint control are generally referred to as “joint ventures” and “joint operations”, respectively.  Entities over 
which Shell has significant influence but neither control nor joint control are referred to as “associates”. The term “Shell interest” is used for convenience to indicate the direct and/or indirect ownership interest held by Shell in an 
entity or unincorporated joint arrangement, after exclusion of all third-party interest. 

This presentation contains forward-looking statements (within the meaning of the U.S. Private Securities Litigation Reform Act of 1995) 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 “aim”, “ambition”, ‘‘anticipate’’, ‘‘believe’’, ‘‘could’’, ‘‘estimate’’, ‘‘expect’’, ‘‘goals’’, ‘‘intend’’, ‘‘may’’, ‘‘objectives’’, 
‘‘outlook’’, ‘‘plan’’, ‘‘probably’’, ‘‘project’’, ‘‘risks’’, “schedule”, ‘‘seek’’, ‘‘should’’, ‘‘target’’, ‘‘will’’ 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 regulatory measures addressing climate change; (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; (m) risks associated with the 
impact of pandemics, such as the COVID-19 (coronavirus) outbreak; and (n) changes in trading conditions. No assurance is provided that future dividend payments will match or exceed previous dividend payments. 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 risk factors that may affect future results are contained in Royal Dutch Shell’s Form 20-F for the year ended December 31, 2019 (available at www.shell.com/investor and www.sec.gov). These risk factors 
also expressly qualify all forward-looking statements contained in this presentation and should be considered by the reader.  Each forward-looking statement speaks only as of the date of this presentation, February 2021. Neither 
Royal Dutch Shell plc 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 presentation.

We may have used certain terms, such as resources, in this presentation that the United States Securities and Exchange Commission (SEC) strictly prohibits us from including in our filings with the SEC.  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. 
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http://www.shell.com/investor
http://www.sec.gov/
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Background
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◼ Dispersants use is an effective way to respond to large offshore oil spills
◼ Dispersants have a limited “window of opportunity” for effective use, hence expediting regulatory 

approval for field application is a critical task during initial response
◼ Dispersibility of the slick is one of the questions that needs to be answered (and provided evidence for) 

as quickly as possible
◼ Oil slick dispersibility could be evaluated by:

◼ Modeling 
◼ Pilot spray from a plane or a boat
◼ Small sample test on a response boat
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Existing Field Test Kits

OSRL
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◼ Field Dispersant Effectiveness Test (FDET) – EPA – USA (1987)
◼ Field Test (FET) – Norway (1999)
◼ National Plan Oil Spill Dispersant Effectiveness Field Test Kit (Nat-DET) – Australia (2012)
◼ 1-L Baffled Flask Field Test (BFFT) - BSEE – USA (2016)
◼ OSRL Dispersant Effectiveness Test Kit (2016) 
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Existing Field Test Kits

Nat-DET 5

Some field tests kits (FDET [1987], FET [1999], OSRL [2016]) have simplified methods of preparing 
solutions, mixing and interpreting results; however, these basic processes:
◼ incorporate manual mixing that may result in variability among users; and
◼ may result in inconsistent interpretation of results. 
Others (Nat-DET [2012] and BFFT [2017]) provide more scientific rigor; however, these methods:
◼ are not suitable for use by non-scientists;
◼ require more fragile and sophisticated test equipment; and
◼ require personnel training on a regular basis.
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Project Goal
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Develop a reliable rapid dispersant field test kit by incorporating an automated mixing system to 
standardize the mixing energy and ensure repeatability of the results.

▪ This kit is intended for use by OSRO personnel (first on-scene), with no scientific training beyond the 
"single page", pictorial-based instructions included in the kit.

▪ Collective components are packed in a Pelican case that is easily stored on the vessel and 
easily carried by one person.

▪ Sufficient volumes of oil and dispersant are easily dispensed by a lay person (e.g., using disposable 
pipettes – not auto-pipettors or gas-tight syringes).

▪ Rapid testing is accomplished in minutes not hours.
▪ Qualitative results are transmitted to experts for immediate review and interpretation.
▪ Components should not require regular maintenance or calibration, other than annual equipment 

power check and replacement of dispersant sample every few years.



Copyright of Shell International B.V.

Key Points
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▪ This kit IS:
▪ meant to support real-time, incident-specific operational decisions; and
▪ intended to provide an indication that the surface oil is dispersible prior to mobilization 

of dispersant assets.
▪ This kit is NOT:
▪ an efficacy test;
▪ intended to replace existing practices, such as dispersant test application; and
▪ a substitute for scientific research that is likely initiated once science teams are 

mobilized.

Absence of the test results from the kit should not delay dispersants operations 
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Project Advisory Committee
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◼ USCG
◼ NOAA
◼ EPA
◼ BSEE
◼ TGLO

◼ Exxon
◼ BP
◼ Chevron
◼ Oxy

◼ MSRC
◼ CGA
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Concepts Tested 
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VWR.com

FisherSci.com

FisherSci.com

VWR.com

BraunHousehold.com

BabyBrezza.com

VWR.com

ColeParmer.com

HannaInst.com

FisherSci.com

Amazon.com
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Final Test Kit Design
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Elements of Protocol
◼ Mixing Unit – Southwest Science Digital Orbital Shaker* 

with flask holders
◼ Bottle Shape – Dimpled Erlenmeyer Flask (DF)
◼ Speed – 200 RPM
◼ Mixing Time – 2 mins
◼ Settling Time – 1 min

*SBT300 Digital Orbital Shaker
− Holds flask clamps up to 2 liters and tube racks up to 50 ml
− Speed Range: 50 to 300 rpm in 10 rpm steps
− Time setting: up to 99 hrs in 1 min steps or continuous
− Operates in cold rooms down to 4C and incubators to 50C
− Orbit diameter: 19 mm (3/4in) 
− Max Load Capacity: 5 lbs
− Size: 11"w x 10"d x 5"h 
− Weight: 12 lbs
− Electrical: 115VAC, 1.5A Orbital Shaker configured for 2 Dimpled flasks

Sponson
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Mixing Characterization

NJIT

◼ Analyzed  by the Boufadel group (NJIT)
◼ Scientific turbulence characterization
◼ Evaluated speeds of 150 RPM, 200 RPM, 

and 250 RPM
◼ 200 RPM speed was selected
◼ Lower energy dissipation rate than in a 

baffled flask test
◼ Comparable to surface ocean turbulence 

level under moderate waves (1 to 2 feet)

NJIT
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Mixing Protocol Testing

Sponson
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CRUDE OIL
~ API 
Gravity

Canadian Sour 14

Rock 15

----Rock (1-day Weathered) unknown

Zuata 300 Blend 20.8

----Zuata 300 (3-day Emulsion) unknown

Maya 22

Coulomb-4, MC474 29

APC GC-680 30

BP Thunderhorse 32

Appomattox, MC437 37

---Appomattox (3-day Emulsion) unknown

---Appomattox (7-day Emulsion) unknown

LLS ST James 38

Agbami 48

DISPERSANT

1) EC9500A N/A

2) Accell DWD N/A

Experiment 
Number Date Title

1 Early July Preliminary Experiments

2 7/27/20 Comparing Mixing Units

3 7/28/20 Comparing Bottle Shapes

4 7/28/20 Square Bottle Test

5 7/29/20 Shipboard Evaluation (Oxford Benchmate)

6 7/30/20 Oil Sample Collection

7 7/30/20 Baffled Flask Test

8 7/31/20 Norwegian FET Evaluation

9 9/9/20 Collapsible Bucket Evaluation

10 9/9/20 Shipboard Evaluation (SW Science Shaker)

11 9/9/20 Varying RPM Evaluation (SW Science Shaker)

12 9/10/20 Rock Oil Test (4 ml)

13 9/10/20 Rock (Fresh) Oil Validity Test (2 ml)

14 9/10/20 Thunderhorse (Fresh) Oil Validity Test (2 ml)

15 9/11/20 Z300 (3-Day Emulsion) Validity Test (2 ml)

16 9/11/20 Rock (1-Day Weathered) Test (2 ml)

17 9/11/20 Z300 (Fresh) Oil Validity Test (2 ml)

18 9/24/20 Shipboard field trial of Southwest Science Shaker

19 9/24/20 Appomattox (Fresh) Oil Validity Test at Sea (2 ml)

20 9/26/20 Appomattox (3-Day Emulsion) Validity Test (2 ml)

21 9/30/20 APC-680 (Fresh) Oil Validity Test (2 ml)

22 9/30/20 LLS St. James (Fresh) Oil Validity Test (2 ml)

23 9/30/20 Maya (Fresh) Oil Validity Test (2 ml)

24 9/30/20 Coulomb (Fresh) Oil Validity Test (2 ml)

25 9/30/20 Agbami (Fresh) Oil Validity Test (2 ml)

26 9/30/20 Canadian Sour (Fresh) Oil Validity Test (2 ml)

27 9/30/20 Appomattox (7-Day Emulsion) Validity Test (2 ml)

Total Oil Validity Tests - 14  (10 fresh, 1 weathered and 3 emulsified)

Sponson
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Protocol Testing

Sponson
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GOM Crude Oil (API ~37 for fresh oil)

Fresh oil 7-d Emulsion

Sponson
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Protocol Testing

Sponson 14

APC-680

Canadian 
Sour

Visual Results for Other Oils at T= 1 min Settling Time

LLS St James

Z-300 Emulsion (3-day) 

SponsonSponson

Sponson
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Kit Inventory

Sponson
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◼ Pelican 1650 Protector Case
◼ Interior: 28.6" × 17.5" × 10.7"
◼ 4 strong polyurethane wheels with stainless steel 

bearings
◼ Watertight, crushproof, and dustproof
◼ 2 level Pick N Pluck™ with convoluted lid foam
◼ Optional TrekPak Case Divider System
◼ Open cell core with solid wall design - strong, light 

weight
◼ Retractable extension handle
◼ Fold down handles
◼ Total weight including case and components ~50 lbs
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Kit Inventory

Sponson 16

Sponson
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Instructions

Sponson 17

Sponson
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Project Status
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◼ Kit design was supported by the Advisory Committee.
◼ It was tested at sea several times including on Clean Gulf Associates vessel (OSRV Breton Island) in 

GOM in October 2020.
◼ CGA and MSRC staff received training, practiced with kit, sent test results to the shore and provided 

valuable recommendations.

◼ Training materials are available: Dispersibility Assessment 
Kit Training Video Dec 2020 - YouTube

◼ Peer-reviewed paper was published in Marine Pollution 
Bulletin

◼ The kits were given to MSRC (TX) and CGA (LA) for the use 
in the GOM and to OSRL (FL) for international responses.

◼ Anyone can make their own kit using instructions and 
component specifications. Sponson

https://www.youtube.com/watch?v=uon42Meh6yY&feature=youtu.be
https://www.sciencedirect.com/science/article/pii/S0025326X21006998?via%3Dihub
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