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AFTER THE STORM – HURRICANE HARVEY AND THE IMPORTANCE OF 

GULF COAST REFINED PRODUCTS INFRASTRUCTURE [PART 3] 

September 18, 2018 
 

 It’s been more than a year since Hurricane Harvey dumped 50 inches of rain on Houston and its 
environs, but memories from those fateful days remain remarkably fresh. Harvey is not only 
unforgettable, it put a spotlight on just how important Texas refineries –– and the refined-products 
pipeline infrastructure connected to them –– are to the rest of the U.S. For several days, more than 
half of the Gulf Coast’s refining capacity was offline. Major pipelines transporting gasoline, diesel and 
jet fuel to the East Coast and the Midwest shut down too. But how do Harvey’s impacts on refining and 
refined products markets compare with the effects of other major hurricanes this century? Today, we 
conclude our series on Gulf Coast refining and pipeline infrastructure, and how a natural disaster along 
the coast can impact the rest of the country. 

 When one refinery along the U.S. Gulf Coast goes offline, as each does occasionally during a 
maintenance “turnaround,” the outage typically follows months of planning and supply-chain or 
storage adjustments designed to ensure supply agreements can be met and disruptions to fuel 
availability is averted. If the turnaround takes longer than expected, other refineries with processing 
availability can pick up the slack until the outage is over or imports increase. However, when large 
swaths of the refining infrastructure shut down in a short time as a result of a hurricane, the impacts 
can be far-reaching since stock levels may not be sufficient to offset the extended outage. Hurricane 
Harvey, which hit the epicenter of the Gulf Coast refining sector, serves as a prime example. 

 This is the third and final blog in this series, which takes a year-later look at Hurricane Harvey, 
its impacts and the lessons we can learn from it. In Part 1, we set the stage for the unfolding of events 
that happened during Hurricane Harvey. There, we noted that the Gulf Coast has by far the largest 
concentration of refineries in the U.S. with over 8.4 MMb/d of installed crude distillation capacity along 
a 650-mile stretch between Corpus Christi and southern Mississippi. We also discussed the pipeline 
networks that can supply refined products such as gasoline, diesel and jet fuel to markets as far away 
as New York City, Chicago, and Phoenix.  

 Part 2 provided a timeline of Hurricane Harvey and the infrastructure that was impacted during 
the storm. Over a week’s time in late August (2017), the amount of refining capacity offline between 
Corpus Christi and Beaumont/Port Arthur ramped up from 1 MMb/d to a peak of 4.5 MMb/d, or more 
than half of total Gulf Coast refining capacity. With production of gasoline, diesel and jet fuel down 
sharply, the Colonial Pipeline –– the largest conduit for refined products to East Coast markets –– shut 
down originations from Texas on August 30-31 and didn’t begin coming back until September 4. The 
Explorer Pipeline to Chicago shut down for several days too. 

 Today, we look at which Gulf Coast hurricanes in recent history have caused the most 
headaches to refiners (and dislocations to the various product supply networks) and why? To examine 
this, we considered refinery outages during hurricanes and narrowed down the list to include those 
most devastating to refined product supply: Katrina (2005), Rita (2005), Gustav (2008), Ike (2008) and 
Harvey (2017).  
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Figure 1. Gulf Coast Refining Infrastructure and Paths of Recent Hurricanes. Source: Baker & O’Brien 

 Figure 1 shows the locations and relative sizes of Gulf Coast refineries (dark blue circles), along 
with the paths of the five storms. The small dots along the storm paths indicate whether they were 
characterized as tropical depressions (light blue dots), tropical storms (yellow dots) and hurricanes 
(orange dots) along those paths. 

• Hurricane Katrina (blue line to far right) made landfall as a Category 3 storm on August 29, 
2005, over southeast Louisiana and Mississippi. Katrina is the costliest storm on record, with 
$125 billion (2005 dollars) in property damage. 

• Hurricane Rita (red line) came on the heels of Hurricane Katrina, making landfall as a Category 3 
hurricane on September 26, 2005, between Sabine Pass, TX, and Holly Beach, LA. 

• Jumping forward to 2008, Hurricane Gustav (green line) made landfall on September 1 near 
Cocodrie, LA, a small coastal town due south of Houma, LA. 

• Similar to the double whammy year of Katrina and Rita, Hurricane Ike (lavender line) came on 
the heels of Hurricane Gustav in 2008. It made landfall on September 13 in Galveston, TX, as a 
Category 2 hurricane. 

• Finally, as we covered in Part 2, Hurricane Harvey (aqua line to far left) made landfall near 
Rockport, TX, as a Category 4 hurricane on August 25, 2017, then dumped several feet of rain 
on Houston and other coastal cities and towns. 

 Figure 2 compares the refining capacity taken offline by each of the storms versus the number 
of days after landfall (left chart). The right chart in Figure 2 presents this same capacity outage on a 
percentage of total U.S. Gulf Coast refining capacity basis. 
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Figure 2. Refining Capacity Offline Due to Hurricanes. Source: Baker & O’Brien Analysis 

 Regarding downtime, hurricanes Ike (lavender line) and Rita (red line) had the largest initial 
impact to Gulf Coast refining infrastructure over the past 15 years. Both hurricanes shut down more 
than 4 MMb/d of refining capacity at their peaks, representing over 55% of the installed crude 
processing capacity then in place along the Gulf Coast. However, as we mentioned before, the 2005 
and 2008 hurricanes included in this analysis were extraordinary, with two major storms coming back 
to back across the region. After Katrina (blue line), some refineries were trying to restart when Rita 
made landfall and, similarly, some were still down from Gustav (green line) when Ike landed. If we look 
at the compounded effects of the shutdowns in 2005 and 2008, the highest single-day outage in 2005 
was 5.2 MMb/d on September 23, while it was almost 5.4 MMb/d on September 12, 2008. 

 Hurricane Harvey (aqua line) had a different impact on Gulf Coast refineries. Rather than the 
typical high amount of capacity initially offline, shutdowns during Harvey progressively increased 
several days after the first landfall as Harvey’s prolonged rainfall flooded parts of Houston and Port 
Arthur. Another observation is that some storms caused prolonged refinery outages, while others 
allowed refineries to recover fairly quickly. While Figure 2 only shows outages for the first 20 days after 
each hurricane hit, some of the storms left refineries shut down for months. For example, after 
 Hurricane Katrina, PBF Energy’s Chalmette, LA, refinery (then owned by a joint venture of 
Petróleos de Venezuela SA and ExxonMobil); Phillips 66’s Alliance refinery in Belle Chasse, LA (then 
owned by ConocoPhillips); and Valero’s Meraux, LA, refinery (then owned by Murphy Oil USA) didn’t 
restart until between late 2005 and the spring of 2006. 

 Figure 3 shows the cumulative impact of each of the storms, measured in millions of barrels 
(MMbbl) of “lost” production. Due to the prolonged outages experienced during 2005’s hurricanes 
Katrina and Rita, the impact to product supply was severe. If you combine Katrina and Rita, 
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approximately 250 MMbbl –– or 13.5 days of product supply –– were removed from the market. 
Combining Gustav and Ike in 2008, approximately 120 MMbbl –– or 6.7 days of product supply –– were 
taken out. While Harvey’s outages resulted in the loss of more than 60 MMbbl of refined products 
output, in terms of days of supply it was only 3.5. To put all this in perspective, during the hurricane 
seasons in 2017 and 2018, the U.S. has averaged a total gasoline inventory of approximately 24 days of 
supply, per the Energy Information Administration (EIA). This inventory includes volumes stored at 
refineries, pipelines, and secondary terminals, some of which may be inaccessible during a storm. 

  

Figure 3. Cumulative Refinery Outages from Gulf Coast Hurricanes. Source: Baker & O’Brien 

 So what happens when a refinery is forced to shut down and why do some refineries take a 
longer time to restart than others? As we said in Part 2, a decision to shut down a refinery is typically 
made roughly 24 hours or more in advance of a storm. This gives the refiner enough time for an orderly 
shutdown to reduce the risk of damage to equipment and to lessen the likelihood of complications 
during restart (e.g., fouling and plugging that can occur in a “crash” shutdown). A separate 
consideration affecting the refiner’s decision to shut down –– especially in low-lying areas subject to 
intense flooding and/or in the case of very high wind speeds –– is allowing sufficient time for 
employees to evacuate their families.   

 In a perfect world, the storm would pass through with no damage to refineries or logistical 
infrastructure. Once the equipment is inspected, the refineries would begin the restart processes, 
assuming adequate operating personnel were available. In this case, downtime would typically be 
limited to a few days and then you’d be back in business. 
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 However, that is rarely the case. So what can go wrong? 

• Equipment damage: Damage to refinery processing equipment and tanks is the most obvious 
direct impact. High winds and flooding associated with hurricanes can cause electrical and 
instrumentation failures, along with other physical damage. In addition, if the plant is forced to 
shut down abruptly due to loss of utilities, pipeline and equipment can be damaged, causing a 
prolonged restart. Abrupt shutdowns were experienced with Hurricane Harvey, particularly in 
the Port Arthur area due to flooding, which prolonged the restart of some of the facilities in the 
area. 

• Supply of electric power, natural gas and water: Refineries are large consumers of electricity, 
gas and water, and all must be restored in order for the refinery to commence processing. 
Electric power restoration is typically the largest problem of these utilities due to the damage 
that can be caused by high winds, including potential loss of above-ground transmission lines. 
After Hurricane Rita, power restoration took quite a while for several of the refineries 
impacted. 

• Storage and logistical constraints: Refineries receive feedstocks from pipelines and/or ships 
and then distribute products via pipelines, ships, rail and trucks. These feedstocks and refined 
products are stored in tanks either within the refinery complex or along the logistical networks. 
If any of the facilities that supply the refinery or are required for product distribution are 
damaged, refineries must wait for those facilities to be repaired. Even if just one component of 
the supply or distribution chain is damaged (such as LPG offtake, heavy fuel oil storage, etc.), it 
can severely reduce processing at the refinery.   

• Workforce shortages: Not to be overlooked, refineries need a workforce to operate. When a 
refinery decides to shut down in advance of a hurricane, most of the workers are sent home so 
they can safely evacuate with their families. (A “ride-out crew” typically stays behind to oversee 
the facility during the storm.) If the broader workforce has evacuated to far-away locations, or 
if they need to deal with extensive damage to their homes, it can prolong an outage at a 
refinery. 

• Refinery Complexity: The complexity of a refinery can add to the difficulties in restarting. While 
a simple refinery may have only two or three units, a complex refinery can consist of 25 or 
more individual process units, with each having some degree of interdependence with another. 
Also, each unit may have been in a different mode of operation when a storm occurs –– one 
unit could have been going through a planned turnaround or modification while others were 
operating normally. This difference in complexity and mode-of-operation can add further 
complications or delays to restarting a refinery following a storm. 

 While we can’t prevent hurricanes from hitting the Gulf Coast, can anything be done to mitigate 
the impacts of future storms? There are a variety of projects being evaluated or in the works, and 
many projects have been completed after past storms. For example, refiners and pipeline companies 
have worked with utilities to ensure priority electrical restoration; some have secured backup power 
generation. Also, some facilities have improved flood prevention by installing dikes. Supply chains can 
be adjusted to help ensure that storage levels in market centers are high enough to offset the 
reduction in supply that can come with a hurricane. Additionally, alternative sources of supply can 
potentially be secured from markets during a storm, such as imports or trucking (albeit typically at 
higher costs). Refiners and pipeline companies are experts at optimizing supply chains and each storm 
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provides new critical lessons learned. All of these major storms had a lasting impact on the Gulf Coast 
refining center, but post-storm improvements will help refiners be better prepared for the next storms. 

 

 

 

"After the Storm" is the last track on Mumford & Sons debut studio album, Sigh No More, which was 
released in October 2009.  The song was written by Marcus Mumford, Ben Lovett, Winston Marshall, 
and Ted Dwane. It’s about hope, redemption, and that which came before, and that which lies ahead. 

For those of us on the Gulf Coast, recovery is still ongoing from the devastation caused by Hurricane 
Harvey.  Over 300,000 structures in the Gulf Coast region were flooded or destroyed and repairs are still 
underway.  If you would like to donate to an organization engaged in rebuilding homes on the Gulf 
Coast, we would encourage you to look into SBP, Rebuilding Together Houston or Habitat for Humanity. 

 

Note: The article was authored by Amy Kalt of Baker & O’Brien and published on RBN Energy’s Daily 

Energy Post on September 18, 2018. 
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