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Agenda

« Update on the Recent Cushing Deliveries
« WTI Quality is meeting the new specs
» The benefits of adopting the COQA WTI specs
* Refiners benefit from stable and certain quality

« Stable WTI Quality will transform the global market

* New supply sources will increase competition globally
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Brief History of the WTI Spec Change

2016

« As concerns increase about WTI quality, COQA creates a Domestic Sweet Monitoring
Program Subcommittee to analyze and publish data on the current quality of WTI

 CME Group becomes a funding member of the Domestic Sweet Monitoring Program, and
actively supports testing efforts in collaboration with its oil industry customers

2017
* Over 100 random samples of Domestic Sweet were analyzed and reviewed
« Terminal operators Enterprise and Enbridge approve the new tests

 On December 11, 2017 CME Group announced the revision of the WTI rulebook to
adopt the new tests effective starting on January 2019 (12 months notice)

2019

* The revised WTI specifications came into effect starting with January 2019 contract
month

« WTI deliveries are complying with the new specifications in 2019
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Five New Additional Tests

» Micro Method Carbon Residue: 2.40% or less by mass; as determined by ASTM
Standard D4530-15, or its latest revision;

» Total Acid Number (TAN): 0.28 mg KOHY/g or less as determined by the first
inflection point; using ASTM Standard D664-11a (2017), or its latest revision;

* Nickel: 8 parts per million (ppm) or less by mass; as determined by ASTM Standard
D5708-15, Test Method B, or its latest revision;

* Vanadium: 15 ppm or less by mass; as determined by ASTM Standard D5708-15, Test
Method B, or its latest revision;

» High-Temperature Simulated Distillation (HTSD) as determined by ASTM Standard
D7169-16, or its latest revision, as follows:
(@) Light Ends <220°F by HTSD: Not more than 19% by mass;
* (b) 50% Point by HTSD: 470°F- 570°F;
* (c) Vacuum Residuum >1020°F by HTSD: Not more than 16% by mass.
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Update on the Phase-in of WTI tests

« Cushing WTI-type crude oil complying with the additional WTI tests
« Cushing Terminals conducting additional testing
« Delivery Volumes in 2019 on Par with 2018 so far

* Cushing Terminals performed well during Phase-in period

;;z; CME Group Copyright © 2018 CME Group. All rights reserved.



NYMEX Light Sweet Crude OIil Futures

Physical Delivery Volume after Expiry
(Volume shown in Thousands of Barrels)
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Benefits of adopting the additional WTI tests

* Refiners benefit from stable quality and certainty

« Stable WTI quality will benefit the global marketplace

« Uniform WTI quality will drive the Export market

Why? Global refiners have new supply source

Uniform and Fungible WTI pool will promote
efficiency and transparency in the market

Better Transparency with crudemonitor.us
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Stable WTI quality will transform the global market

« Afungible pool of stable WTI will energize the Asian and European
refiners who are thirsty for new supply sources

« Nearly 7 million barrels per day of WTI-type crude oil produced in
Permian, Eagle Ford, Bakken, DJ Niobrara, and Oklahoma

« 4.5 million barrels per day produced in the Permain and Eagle Ford

« Stable and certain WTI quality will create a powerhouse in the global
marketplace with a massive fungible pool of crude oil

« Uniformity in WTI quality will drive efficiency in the Export market with
more competition and transparency like never before
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U.S crude oil exports surge

U.S. Crude QOil Exports (EIA Data)

Monthly Averages in Millions of B/D

CME Group

3.5

3
2.5
2
15
1

Aeq J1ad sjaireg Jo suol|IN

6T0Z-AeN
6T0Z-1dy
6TOZ-"eN
6T0Z-9°4
6TOZ-uer
8T0zZ-98d
8T0Z-AON
8102-190
8T0z-des
810Z-bny
8T0Z-InC
8T0Z-un
8T0Z-AeN
8T0Z-1dvy
8T0Z-1eIN
8102-d24
8T0Z-uer
/10Z-98d
LTOZ-NON
LT02-190
L10Z-das
L10Z-Bny
LT0Z-InC
LT0Z-ung
L10Z-ReN
LT0Z-1dy
LTOZ-"eN
LT0Z-9°4
LTOZ-uer
910zZ-28d
9T0Z-NON
9102-190
9T0z-des
910Z-Bny
9T0Z-INC
9TOZ-un
910Z-AeN
9T0Z-1dvy
9T0Z-1eIN
910Z-924
9T0Z-uer

0.5
0

Copyright © 2018 CME Group. All rights reserved.

75
W

[
e



U.S. Crude Exports by Country
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NYMEX WTI Houston Futures

Features waterborne or terminal delivery FOB Houston for
WTI export cargoes.

Export Quality Specifications:
API Gravity of 40 to 44 Degrees
Sulfur 0.275% maximum

Vanadium metal content of 4 parts per million (ppm) maximum

Delivery at three Houston terminals operated by Enterprise

Products LP:

Enterprise’s Echo terminal
Enterprise Houston Ship Channel terminal

Enterprise’s Genoa Junction
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NYMEX WTI Houston Futures Contract

Daily Trading Volume and Open Interest

(One Futures Contract = 1000 Barrels)
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Disclaimer

Futures trading is not suitable for all investors, and involves the risk of loss. Futures are a leveraged investment, and because only a percentage of a
contract’s value is required to trade, it is possible to lose more than the amount of money deposited for a futures position. Therefore, traders should only
use funds that they can afford to lose without affecting their lifestyles. And only a portion of those funds should be devoted to any one trade because they
cannot expect to profit on every trade. All references to options refer to options on futures.

Swaps trading is not suitable for all investors, involves the risk of loss and should only be undertaken by investors who are ECPs within the meaning of
section 1(a)12 of the Commodity Exchange Act. Swaps are a leveraged investment, and because only a percentage of a contract’s value is required to trade,
it is possible to lose more than the amount of money deposited for a swaps position. Therefore, traders should only use funds that they can afford to lose
without affecting their lifestyles. And only a portion of those funds should be devoted to any one trade because they cannot expect to profit on every trade.

Any research views expressed are those of the individual author and do not necessarily represent the views of the CME Group or its affiliates.

CME Group is a trademark of CME Group Inc. The Globe Logo, CME, Globex and Chicago Mercantile Exchange are trademarks of Chicago Mercantile
Exchange Inc. CBOT and the Chicago Board of Trade are trademarks of the Board of Trade of the City of Chicago, Inc. NYMEX, New York Mercantile Exchange
and ClearPort are registered trademarks of New York Mercantile Exchange, Inc. COMEX is a trademark of Commodity Exchange, Inc. KCBOT, KCBT and
Kansas City Board of Trade are trademarks of The Board of Trade of Kansas City, Missouri, Inc. All other trademarks are the property of their respective
owners.

The information within this presentation has been compiled by CME Group for general purposes only. CME Group assumes no responsibility for any errors
or omissions. Additionally, all examples in this presentation are hypothetical situations, used for explanation purposes only, and should not be considered
investment advice or the results of actual market experience.

All matters pertaining to rules and specifications herein are made subject to and are superseded by official Exchange rules. Current rules should be
consulted in all cases concerning contract specifications.
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