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4. Hurricane Harvey and the oil and gas sector

More than two months since Hurricane Harvey wreaked havoc in Texas and Louisiana, the oil and gas sector seems to
have recovered almost entirely. Available information provides an overall view on the sector’s reaction to one of the most
devastating storms registered in the U.S. as well as its consequences and implications for the future of energy markets.

Starting with production, Harvey forced several platforms in the U.S. Gulf Coast to evacuate their personnel and shut-in
production. At the peak of the storm, about 15% of production platforms were evacuated and 25% of oil and gas production
(equivalent to 428,568 b/d and 835 bcf/d) was shut in, according to data from the Bureau of Safety and Environmental
Enforcement (BSEE).

Onshore production was also affected. Operators in the Eagle Ford region scaled down drilling, completion and production
activities as the storm battered the area. However, most of the shut-ins were done for precaution or in response to refinery
and transportation outages rather than for actual damages to the wells. How much shale production was shut-in is
uncertain since no government agency recorded the actions taken by operators (as it was the case with the BSEE and
offshore platforms), and companies do not always disclose that information. However, a day after Harvey reached land, the
Texas Railroad Commission calculated that between 300,000 and 500,000 b/d of crude oil and 3 bcf/d of natural gas
production had been shut-in in the Eagle Ford from a pre-storm production estimate of 870,000 b/d and 6 bcf/d. As more
crude oil production data has become available, our estimates point to a lower figure of approximately 250,000 b/d.

Figure 4.1 U.S. estimated crude oil production in 2017 Figure 4.2 U.S. estimated crude oil production after
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Once the super-storm dissipated, it took about four weeks for total crude oil production in Louisiana and Texas to return to
their combined pre-storm levels of 5.4 million b/d. In contrast, it took production around 22 and 62 weeks to return to pre-
storm levels after Hurricane Ike (2008) and Hurricane Katrina (2005), respectively.
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One explanation for the rapid normalization of production is that, since the shale revolution, most of the oil and gas
extraction has moved inland where rigs and wells are less vulnerable to hurricanes and tropical storms. Today, only 19% of
crude oil is produced offshore as opposed to 2005 when this share was 26%. Another explanation is that the rapid
weakening of the hurricane prevented devastating winds from severely damaging production facilities. In any case, the
upstream sector seems to have weathered the storm without significant harm.

This wasn'’t the case of refineries which experienced substantial damage from floodwaters. According to the Department of
Energy, about 34% (3,268,449 b/d) of refining capacity in the Gulf Coast (18% of total U.S.) was shut-down during the
worst part of the storm. This included six refineries in the Corpus Christi area, seven refineries in the Houston-Galveston
area and one refinery in the Beaumont-Port Arthur area. In addition, one more refinery in the Houston-Galveston area, two
refineries in the Beaumont-Port Arthur area, and two refineries in the Lake Charles area had to operate at reduced rates.
These refineries had a capacity of 1,777, 276 b/d, equivalent to 18.3% of total capacity in the Gulf Coast and 9.6% of total
capacity in the U.S. Some of the biggest refinery complexes in the country were temporarily shut-down. Crude oil input to
refineries, a proxy of refining demand, declined by 3.6 million b/d in the two weeks following the storm or 35% down from
pre-storm levels. Contrary to what happened with production, input to refineries has not recovered entirely. In the week of
October 13, it was still 14% below pre-storm levels. Data from the Energy Information Administration shows that capacity
utilization has gone up from 60.7% to 83.7%, but it still below the 97% registered in early August. Notwithstanding, losses
appear to have been less than in the aftermath of Hurricane Katrina, when input to refineries declined by about 4.3 million
b/d (55% from pre-storm levels). In fact, seven weeks after Katrina, input to refineries was still 33% below the levels
observed before the storm. Today most of the refineries are operating at full or reduced rates, in contrast with some
refineries during Hurricane Katrina for which it took months to restart.

Figure 4.3 Crude oil input into refineries in the Gulf Figure 4.4 U.S. stocks of crude oil and gasoline
Coast region (million b/d) (1-week change, eop, million barrels)
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Refinery outages forced producers to store crude oil for a while, which pushed inventories up. Stocks of crude oil excluding
strategic reserves temporarily broke a downward trend and went up by 15.262 million barrels in the three weeks after the
storm, causing a 3.5% decline in the price of WTI crude, and expanding the gap between this and Brent. Although it took
about four days for WTI to return to pre-storm levels, the WTI-Brent differential continued to expand, reflecting the impact of
refining capacity below normal and other domestic factors such as robust production and historically high stocks that have
partially offset the positive effects of solid global demand and OPEC cuts. In contrast, natural gas prices were the least
affected by Harvey as production is regionally more diversified and less vulnerable to refinery outages.

Prices of refined products experienced a significant boost in the aftermath of Harvey. In particular, gasoline prices in the
Gulf Coast jumped almost 16%. Higher prices at the pump were also felt in other parts of the U.S., particularly in the South
and the East. This is because the Texas portion of the 5,500 miles Colonial Pipeline system that connects refineries and
consumers between the Gulf Coast and the New York Harbor area was also impacted. Until September 5, when the line
going from Houston to Lake Charles was finally repaired and restarted, products such as gasoline, heating oil and jet fuel,
could not reach their markets normally, resulting in widespread price increases. To stabilize the market, the federal
government authorized the release of 1 million barrels of crude oil (400,000 barrels of sweet crude and 600,000 barrels of
sour crude) from the strategic reserves and sent them to the Phillips 66 refinery in Lake Charles, LA. In addition, the fact
that Harvey arrived at the end of the holiday season, that gasoline stocks remained at high levels, and that some
regulations on fuel quality were temporarily suspended could have helped prevent a more pronounced increase in fuel
prices. As refineries gradually return to normal, gasoline prices have slowed down, but remain slightly above pre-storm

levels.
Figure 4.5 Energy prices Figure 4.6 Brent-WTI price differential
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Harvey also caused significant damage to the port’s infrastructure. Floodwaters dumped several tons of silt and sand into
the Houston Ship Channel and throughout Galveston Bay, and the Sabine Pass that gives access to the Port of Beaumont
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and Port Arthur. This and the subsequent dredging efforts have prevented cargo from moving normally even after the ports
were reopened. Impairments to port infrastructure together with refinery outages led to a strong decline in crude oil imports,
which dropped 56% in the two weeks since August 18 and to date have not recovered to pre-storm levels. Similarly, exports
plummeted by 83% in the week of the storm; however, they rebounded quickly and sharply as refinery outages and
arbitrage opportunities from the widening Brent-WTI gap prompted producers to sell more crude overseas. In the week of
September 29, crude oil shipments went up by 1.98 million b/d, the highest level since the start of government weekly
exports data (1993). This wouldn’t be possible without the repealing of the export ban in 2015, which allowed exports to
serve as an effective escape valve in response to refinery disruptions. Exports of refined products also fell sharply, but
recovered a few weeks later reaching 4.8 million b/d in the week of October 13, the highest level since May.

Figure 4.7 U.S. total crude oil exports Figure 4.8 Gulf Coast crude oil imports excluding SPR
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Despite the unprecedented magnitude of Hurricane Harvey, the damaged caused to oil and gas infrastructure proved to be
manageable and short-lived. This was the result of learning from past experiences, specifically Hurricanes Katrina and Ike,
and of a fundamental change in the market structure characterized by the increasing relevance of onshore production and
the possibility of selling crude oil outside of the country. The relatively modest decline in oil prices contrasting with the sharp
increase in gasoline prices confirms that the storm wasn’t as detrimental for production as it was for refining, which was not
prepared for the excessive amount of water brought by Harvey.

In this sense, Harvey has revealed a new type of risk coming from more frequent and severe flooding, and the consequent
disruptions to refining and transportation capacity. The scientific community has pointed out that the next super-storms
could be more frequent and as strong as or even stronger than Harvey due to the warming of the Gulf of Mexico. As a
result, substantial investments need to be done in order to improve the resiliency of the entire value chain. However,
resources are limited, and it is not clear what would be the best option. Should more refinery capacity and pipelines be built
in order to avoid disruptions to domestic markets? If so, should they be built outside the Gulf Coast? Would a more
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fragmented system of refineries compensate the risks of the more concentrated system that we have today? As the
industry comes up with an optimal solution, Hurricane Harvey has also built a case for preserving and using the strategic
reserves, not necessarily as a buffer to geopolitical risks, as they were meant to be when created, but as a tool to deal with
supply shocks resulting from climate change. Finally, as the U.S. oil and gas industry increases its participation in global
markets via exports of crude oil and LNG, the vulnerability of the Gulf Coast infrastructure to future natural disasters will
most likely impact international markets. This would imply that, without the appropriate preparations, the effects of the next
Harvey will be felt at the global level.
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DISCLAIMER

This document and the information, opinions, estimates and recommendations expressed herein, have been prepared by Banco Bilbao Vizcaya
Argentaria, S.A. (hereinafter called “BBVA”) to provide its customers with general information regarding the date of issue of the report and are subject to
changes without prior notice. BBVA is not liable for giving notice of such changes or for updating the contents hereof.

This document and its contents do not constitute an offer, invitation or solicitation to purchase or subscribe to any securities or other instruments, or to
undertake or divest investments. Neither shall this document nor its contents form the basis of any contract, commitment or decision of any kind.

Investors who have access to this document should be aware that the securities, instruments or investments to which it refers may not be
appropriate for them due to their specific investment goals, financial positions or risk profiles, as these have not been taken into account to
prepare this report. Therefore, investors should make their own investment decisions considering the said circumstances and obtaining such specialized
advice as may be necessary. The contents of this document are based upon information available to the public that has been obtained from sources
considered to be reliable. However, such information has not been independently verified by BBVA and therefore no warranty, either express or implicit, is
given regarding its accuracy, integrity or correctness. BBVA accepts no liability of any type for any direct or indirect losses arising from the use of the
document or its contents. Investors should note that the past performance of securities or instruments or the historical results of investments do not
guarantee future performance.

The market prices of securities or instruments or the results of investments could fluctuate against the interests of investors. Investors should
be aware that they could even face a loss of their investment. Transactions in futures, options and securities or high-yield securities can
involve high risks and are not appropriate for every investor. Indeed, in the case of some investments, the potential losses may exceed the
amount of initial investment and, in such circumstances, investors may be required to pay more money to support those losses. Thus, before
undertaking any transaction with these instruments, investors should be aware of their operation, as well as the rights, liabilities and risks
implied by the same and the underlying stocks. Investors should also be aware that secondary markets for the said instruments may be limited
or even not exist.

BBVA or any of its affiliates, as well as their respective executives and employees, may have a position in any of the securities or instruments referred to,
directly or indirectly, in this document, or in any other related thereto; they may trade for their own account or for third-party account in those securities,
provide consulting or other services to the issuer of the aforementioned securities or instruments or to companies related thereto or to their shareholders,
executives or employees, or may have interests or perform transactions in those securities or instruments or related investments before or after the
publication of this report, to the extent permitted by the applicable law.

BBVA or any of its affiliates” salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to its
clients that reflect opinions that are contrary to the opinions expressed herein. Furthermore, BBVA or any of its affiliates’ proprietary trading and investing
businesses may make investment decisions that are inconsistent with the recommendations expressed herein. No part of this document may be (i) copied,
photocopied or duplicated by any other form or means (ii) redistributed or (iii) quoted, without the prior written consent of BBVA. No part of this report may
be copied, conveyed, distributed or furnished to any person or entity in any country (or persons or entities in the same) in which its distribution is prohibited
by law. Failure to comply with these restrictions may breach the laws of the relevant jurisdiction.

In the United Kingdom, this document is directed only at persons who (i) have professional experience in matters relating to investments falling within
article 19(5) of the financial services and markets act 2000 (financial promotion) order 2005 (as amended, the “financial promotion order”), (ii) are persons
falling within article 49(2) (a) to (d) (“high net worth companies, unincorporated associations, etc.”) Of the financial promotion order, or (iii) are persons to
whom an invitation or inducement to engage in investment activity (within the meaning of section 21 of the financial services and markets act 2000) may
otherwise lawfully be communicated (all such persons together being referred to as “relevant persons”). This document is directed only at relevant persons
and must not be acted on or relied on by persons who are not relevant persons. Any investment or investment activity to which this document relates is
available only to relevant persons and will be engaged in only with relevant persons. The remuneration system concerning the analyst/s author/s of this
report is based on multiple criteria, including the revenues obtained by BBVA and, indirectly, the results of BBVA Group in the fiscal year, which, in turn,
include the results generated by the investment banking business; nevertheless, they do not receive any remuneration based on revenues from any
specific transaction in investment banking.

BBVA is not a member of the FINRA and is not subject to the rules of disclosure affecting such members.

“BBVA is subject to the BBVA Group Code of Conduct for Security Market Operations which, among other regulations, includes rules to
prevent and avoid conflicts of interests with the ratings given, including information barriers. The BBVA Group Code of Conduct for Security
Market Operations is available for reference at the following web site: www.bbva.com / Corporate Governance”.

BBVA, S.A. is a bank supervised by the Bank of Spain and by Spain’s Stock Exchange Commission (CNMV), registered with the Bank of Spain
with number 0182.
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