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“The increase in completed wells and the
substantial drop in legacy wells potentially
indicates that new well production is
increasingly cannibalising legacy production.
The level of legacy decline is very significant
issue. Permian producers have struggled to
stay ahead of the legacy decline of the field.”

Shale oil and gas drilling revolutionised the oil and gas industry and has put the prices of oil and gas globally under significant
pressure. With the collapse of oil prices in 2014/15 the US shale industry came under pressure, but with new drilling techniques the
US shale oil industry has managed to get production close to new highs.

Source: DOE

However, shale oil wells are very different to traditional oil wells. They have very high decline rates, meaning that new production
has to be constantly added to offset the fall in production from existing wells. That means for shale oil industry to grow, it must
have new production growing faster than legacy decline. The EIA provide details of both new production and legacy decline. As can
be seen, the industry needs to produce at least 350,000 new barrels a day to offset the legacy decline.

Source: EIA
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US shale drillers reacted to the slump in oil prices in 2014 and 2015 through two different strategies. The first was to concentrate
production to the “core” fields. These are areas that offer the best initial flows. The Permian area has the best areas for drilling and
Permian based rigs are now more than 50% of all rigs (Source: EIA).

Source: EIA

The second strategy was to increase the number of wells drilled per rig. This is a slightly confusing concept, but rigs are good
indicator of drilling activity, as you need a rig to drill a well. But a well does not need a rig to be operated. In fact, a well can stay
operating for a long time after a rig has disappeared.
There are however signs that productivity gains in the Permian are becoming more difficult to attain. The EIA Well Productivity
Report is forecasting a substantial decline in new well productivity for the Permian over the next few months.

Source: EIA

We also find that when we consult the Texas Railroad Commission data on operating wells, we find a historically unusual drop in
the number of operating wells in the Permian counties. This data is updated in September and February of each year.

Source: Texas RRC
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The unusual drop in operating wells has happened at a time when the number of completed wells has been increasing. This suggests
that a large number of legacy wells are no longer producing oil. As can be seen above, since the peak in operating wells in February
2016, operating wells have dropped from 100,000 to 95,000 or by roughly 5,000 wells. The completed wells data from the EIA
below suggest that over the same period we have seen 3000 completed wells (the sum of completed wells from March 2016 to
February 2017). Therefore, if operating wells fell by 5,000, but new well increase by 3,000, the total decline in legacy wells looks to
be over 8,000, or over 8% of legacy wells have ceased operating.

Source: Bloomberg

The increase in completed wells and the substantial drop in legacy wells potentially indicates that new well production is
increasingly cannibalising legacy production. The level of legacy decline is very a significant issue. As can be seen below, Permian
producers have struggled to stay ahead of the legacy decline of the field. Currently Permian is losing 150,000 barrels a day of oil
production to decline. Drillers in the Permian have only managed to produce new oil at a greater level then the current decline rate
for a total of 10 months out of 126 months since the EIA began recording this data in 2007. Furthermore, the decline rate looks to
be accelerating.

Source: EIA

Shale drillers reacted to low oil prices by limiting oil extraction to only the best areas, while also maximising new well extraction in
these areas by increasing the number of wells per rig, and drilling much longer pipes (laterals). I suspect that the drillers are finding
that frac-hits (new wells interfering with legacy wells) are causing decline rates to accelerate, hence the reduction in operating wells.
The implication is that increasing new production from current levels will be difficult, while legacy decline rates will continue to
rise. Therefore, it seems likely to me that US oil production growth will likely peak soon.
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DISCLAIMER
This Market View has been prepared and issued by Russell Clark Investment Management Ltd (the "Firm") authorised and regulated
by the Financial Conduct Authority. It has been approved as a financial promotion by the Firm and as such is intended for
professional clients and eligible counterparties only and is not intended for retail client use. It is not intended for distribution to
any country where such distribution or use would be contrary to local law or regulation.
This Market View is provided for information purposes only and should not be regarded as an offer to buy or sell any investments or
related services that may be referenced herein. No guarantee is made as to the accuracy of the information provided which has been
obtained from sources believed to be reliable. The view expressed in this Market View are the views of the portfolio manager at time
of publication and may change over time. Nothing in this Market View constitutes investment, legal tax or other advice nor is it to be
relied upon in making an investment decision. No recommendation is made positive or otherwise regarding individual securities
mentioned herein. Past performance is not indicative of future performance. The price of investments can go up as well as down and
can be affected by changes in the rates of exchange. The information contained in this document is strictly confidential and is
intended only for the use of the person who has been provided the Market View by the Firm. No part of this Market View may be
divulged to any person, distributed, resold and or reproduced without the prior written permission of the Firm.
Where “forward looking” information, including estimates, projections and subjective analysis and judgement are provided no
representation as to the accuracy of such projections or estimates or that they may be realised. Certain assumptions used in
formulating such “forward looking” information may differ materially from actual events or conditions.
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