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“Completion Design Changes 
and the Impact of US Shale Well Productivity”
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http://www.petronerds.com/wp-
content/uploads/2017/11/OIES-PetroNerds-
Completion-Design-and-Productivity-2017.pdf

http://www.petronerds.com/wp-content/uploads/2017/11/OIES-PetroNerds-Completion-Design-and-Productivity-2017.pdf
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Source: Extraction rig, September 2017

PetroNerd:



Spud to Total Depth in Less 
than Three Days
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Extraction rig, September 2017



Conservative Forecasting –
US Exits 2018 at 9.6 mbd
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U.S. Oil Production Forecast

Average monthly growth in 2017 – 44,000 b/d

Forecast assumes 25,000 b/d growth each month 

Source: PetroNerds, EIA



Which Play?
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Liquid Production
from All Horizontal Wells 
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Can Productivity Gains Continue?
Yes.

Technological growth, coupled with increased understanding of 
the rocks, will continue to propel productivity gains forward.  

But financial constraints such as growing investor focus on FCF 
(leading to reduced capex) or service sector tightness may 
curtail some of these gains in the short term.
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Known-Unknowns Create Opportunity for Future 
Productivity Growth
Short-cycle nature of the shale sector empowers experimentation and a guess-and-check 
approach to improving well performance.

1. Higher proppant loadings, tinkering, brute force

2. Massive amounts of downhole data

3. Combination of ever-growing operator experience and additional tinkering will support 
further gains.

Presence of known-unknowns, largely related to understanding precisely how hydraulic 
fracturing affects the rock surrounding the wellbore (the essence of the shale industry), opens 
up the possibility of fundamental modifications to shale well design, drilling, and completions. 

1. Operators, service companies, and 3rd partly technology providers are devoting enormous 
resources to optimizing the completions process and understanding sub-surface activity 

2. The shale business model allows for new tech and research to be quickly integrated
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What Will Continue to Move 
Productivity Gains Forward?

Reservoir Modelling – Tying petrophysical models and core data

Reservoir Targeting

Geological Understanding – Better Knowledge of the Rocks

“…increasing our understanding of the geological complexities of the various target intervals, testing spacing patterns and 
delineating our acreage position.”

Geosteering

“…defined multiple horizons across our acreage position and used the latest interpretation to geosteer the drill bit into 
the best target intervals. Targeting, along with our high-density completions, is yielding industry-leading performance”

Lateral placement

Longer Laterals

Productivity Improvements in Non-Core Areas 

A core well from just a couple of years ago may be equivalent to a typical non-core well now.  Productivity improvements 
generally apply to all areas.
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Source: Quotes from EOG Q3 2017 Earnings Call, Seeking Alpha



EOG’s Q3 Take
Our 2017 plan is coming together nicely. We're on target to deliver 20% oil growth and pay the 
dividend all within cash flow.

As we've discussed many times before, the most important point to understand about 
exploration is that not all rocks are equal. Every play has geologic sweet spots, with superior 
rock quality that drives well productivity.

The capital discipline this company has demonstrated since its founding is driven by a 
transparent return-based incentive structure that runs through the entire organization.

Over the last few months, the investment communities' emphasis on capital discipline has 
certainly grown…We are committed to returns, living within our means and maintaining a 
strong balance sheet. We believe production growth should be the result of investing in high-
return drilling and have never been fans of outspending cash flow to pursue growth for growth's 
sake.
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Switching from Production 
Growth to Cash Growth
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Investors are pushing for production growth within cashflow

Operators are moving discussion from growth centric to “shareholder-friendly initiatives”

Capital discipline, high quality assets, management teams, and EXECUTION all matter

Public E&Ps with strong balance sheets and commitments to share buybacks and dividends seem to be getting favored
• But, investor scrutiny might be overplayed initially and may take time to fully develop (next two or three quarters)

However, big moves by publicly traded E&Ps switching from growth mode to cash mode could have serious ramifications 
throughout the industry

• Sand usage, pressure pumping

• Production growth – operators, plays

• Technological advancement

Noble mentions “cash flow” 29 times in their earnings call

EOG mentions “cash” 12 times in their earnings call and “growth” 18 times

Short cycle business changes rapidly quarter to quarter



Resiliency in US Shale
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Shale Oil Play Production
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Eagle Ford -1 mbd
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4.9 mbd – over half of US 
production (9.2 md)

Source: PetroNerds, DrillingInfo



The Williston Basin and 
Eagle Ford Reservoir
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Permian Basin Decline Curve
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Rockies Plays Improve
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Permian Basin Productivity by 
Average Lateral Length
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What is Driving These Gains?
Better drilling and completions designs are leading to productivity 
gains across the board.  

Pump twice or three times as much sand down the well using 
slickwater (instead of a gel or hybrid fluid) as you did in 2014, layer in 
a better understanding of your reservoir, increase the horsepower 
and rate you are pumping, and add more perforations along your 
lateral and boom – you often have a better well than you did in years 
past.  

And of course, extend the length of your lateral, where you can.
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Intensity and Complexity
“High intensity completions” “upsized completions,” 
“enhanced completions,” “version 3.0 completion,” 
“generation x frac,” and “high density fracs” 

1. Massively increased quantities of proppant - sand

2. Massively increased quantities of fluid – mainly slickwater

3. Placement of more fractures along the wellbore
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So Called “Evolution….” 
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EOG Resources, Q2 2017 Investor Presentation
Goodrich Petroleum, A&D Conference 
Presentation, October 2017

https://i2.wp.com/www.oilandgas360.com/wp-
content/uploads/2016/09/BBI-Frac-Design-
Evolution.png

Source: Slide from Pioneer Natural Resources Q4 2016 
Investor Presentation

“The whole frac theory now is kind of short, shorter fatter fracs if you will rather than longer, thinner fracs, and as the whole 
industry is kind of gone that way.” Centennial Resource Development, Q1 2017, Seeking Alpha



What is Not Fully Understood
The transport of proppant and in turn the flow of 
fluid is not well understood - the fracture network 
and the flow around the wellbore cannot be perfectly 
mapped. 

You cannot see the full extent of the fracture network 
being created or which fractures are contributing to 
oil production.
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Proppant Usage – Namely Sand -
Has Continued to Grow
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years, noted extensively in this report, has largely been sand, not resin coated sand or ceramic proppants.



Halliburton - Sand Usage is Plateauing
Comments from Halliburton in Q3 2017 Earnings Call on Sand Usage

We said operators were beginning to optimize as opposed to maximize the use of sand and turn to technology to 

increase production; this trend held true as we saw average sand per well remain flat sequentially.

During the third quarter, total sand volume for Halliburton continued to increase, but our average sand per well 

remained sequentially flat. Data points from the last two quarters and my discussions with customers indicate 

customers are focused on cost-effective production. They hear a lot of conflicting anecdotes about sand used today, 

because they are based on individual operators and individual basis. But the facts are, for Halliburton, sand per well 

was down in the Bakken, Rockies and Northeast, and it was up in the Permian Basin. This happened because 

customers that know the production characteristics of the reservoirs have streamlined their operations to focus on cost 

per barrel of oil equivalent and are optimizing sand utilization. Conversely, those customers that are still drilling the 

whole acreage or exploring production boundaries at their reservoirs are continuing the pump jobs with higher sand 

loads…completions intensity is not slowing down. We are pumping more sand with less equipment, and as a result, the 

maintenance costs associated with today’s completion designs are increasing. 
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Focus of Cash Flow
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Schlumberger – Calls Out US 
Shale…Again
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In North America land where the E&P companies have added significant CapEx over the past 
year, the production growth is so far falling short of expectations, driven by supply chain 
inflation, operational inefficiencies and the need to step out from the Tier 1 acreage. This has 
led to a moderating investment appetite where the previous pursue to production growth is now 
being balanced out with an equal focus on generated solid financial returns and operating within 
cash flow.

This moderation can be seen in the flattening trend of the U.S. land rig count during the third 
quarter and it is also reflected in our customers’ 2018 activity outlook. The more tempered 
activity outlook for U.S. land combined with the short cycle nature of the business has an 
immediate impact on the outlook for production growth, which for 2017 and 2018 has been 
revised down by 100,000 and 500,000 barrels per day respectively. This clearly has a material 
impacts on the global supply and demand balance.

Schlumberger Q3 Earnings Call, Seeking Alpha, 20 October 2017.



Service Cost Tightness and Timing
We now have 28 rigs working and we have the best performing services EOG has 
ever assembled. 

We do not want to release any of these top-tier service providers. The additional 
rigs and crews give us a head start as we plan for 2018.

Due to the stellar cost savings and efficiencies gained throughout this year, we don't 
need to change our capital guidance. However, it is likely we will spend towards the 
high end of the range. EOG is one of the few E&P companies with the ability to 
commit capital right now, and as a result, we are securing favorable pricing 
agreements. We've locked in a major portion of services and suppliers to further 
lower cost and improve our returns in 2018.

EOG Q3 2017 Earnings, Seeking Alpha
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HedgeAware Dashboard

© PETRONERDS LLC   |   WWW.PETRONERDS.COM   |   970-329-1645   29

Source: PetroNerds (HedgeAware). Shows gas values.



CAPEX and Free Cash Flow
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Source: PetroNerds (HedgeAware), via Morningstar



CAPEX, Free Cash Flow, and Production
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Oil Swaps and Collars as of end Q3 2017
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Source: PetroNerds (HedgeAware)

Over .5 mbd 
hedged at 
approximately 
$52/barrel 
through 2018

Nearly 1 mbd 
hedged via 
collars with an 
average floor 
of around 
$49/barrel in 
2018



Impact of Hedging on Realized Oil Prices
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Source: PetroNerds (HedgeAware)

The impact of hedging 
has declined 
precipitously in recent 
quarters as oil prices 
have been more or less 
rangebound.  Many 
producers are currently 
hedged under the 
prevailing WTI price and 
therefore hedging will 
have an even less 
positive financial impact 
in Q4 2017.



OPEC Secretary Urging US 
Shalers to Slow it Down – Oct 9, 2017

As recently as October 9th, 2017, the OPEC 
Secretary General encouraged US shalers to 
curtail production at a CERA event in New Delhi, 
India.

‘“We urge our friends, in the shale basins of 
North America to take this shared responsibility 
with all seriousness it deserves, as one of the key 
lessons learnt from the current unique supply-
driven cycle,” said Barkindo.’”

‘“At the moment we (OPEC and independent U.S. 
producers) both agreed that we have a shared 
responsibility in maintaining stability because 
they are also not insulated from the impact of 
this downturn,” Barkindo said, referring to a slide 
in oil prices that spurred OPEC to agree 
production cuts late last year.’”
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