
The Eagle Ford Shale is one of the first unconventional 

resources that comes to mind when one considers the 

North American shale plays. The Eagle Ford is generally 

about 500 ft  thick and lies between the Austin chalk and the 

Buda limestone. The basin runs parallel to the Texas coastal 

plains from the US-Mexico border to the Houston area. To reach 

the Eagle Ford, wells must penetrate both the highly fractured 

Austin Chalk and the troublesome Midway Shale. Finding the right 

drilling fluid to mitigate losses and stabilise these formations is 

critical to a successful drilling operation.

Evolution® high-performance, water-based drilling fluid 

(HPWBDF) was developed as an alternative to conventional 

diesel oil-based fluid (DOBF). The HPWBDF has reduced 

non-productive time (NPT) and overall drilling fluids 

costs, and can be re-used on multiple wells making it 

an economical choice, especially while pad drilling. 

Shale stability is a major concern as the prolonged 

exposure of the Midway shale has proven to 

be problematic with many water-based 

fluids. This HPWBDF was formulated 

to handle wellbore stability issues 

and achieve similar rate of 

penetration (ROP) to 

that of
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a DOBF, in addition to being easy to run and economical. 

Aft er field use in a number of areas, the HPWBDF was proposed as 

an alternative if lost circulation occurred that could not be easily 

remedied. This would show real economic value as the cost to replace 

lost fluid is a fraction of the competitive DOBF.

High-performance water-based drilling fluid
The Evolution system used for the Eagle Ford consists of a robust 

polymer (EvoVis® viscosifier), a drilling fluid performance 

enhancer (EvoLube® G lubricant), a stabiliser (EvoCon® fluid 

conditioner) and EvoTrol® filtration control agent which 

also provides gel strength for improved hole cleaning. The 

filtration control agent provided the effective fluid loss 

control necessary for the upper hole sections within 

the Eagle Ford. In addition to creating effective filter 

cake, this agent also helped minimise seepage 

losses. The system is designed to generate 

a high-performance fluid suitable for 

high-pressure, high-temperature (HPHT) 

wells, but is also an economical 

drilling fluid formulation for most 

unconventional operations. 

A single standard 

formulation 
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cannot be cost-effective and deliver optimal industry-leading 

performance in every instance. For that reason, each application 

of the HPWBDF is treated as a new opportunity to tailor a solution 

based on previous experience. Integrating the exact needs for 

each operation allows for both operational optimisation and cost 

performance savings to be realised. 

Proper design of the fluid requires knowledge of the formations 

to be drilled. The Austin Chalk is primarily a fractured limestone. 

The combination of naturally fractured and depleted zones from 

long-term production poses lost circulation concerns. It was critical 

that any drilling fluid used in this section either mitigate the losses or 

minimise the cost of the lost fluid.

Samples of Midway Shale appear to be mainly clay and quartz. 

The clays were measured to be kaolinite, illite, and mixed layer. 

Generally, Midway Shale can be distinguished from Eagle Ford Shale 

due to its higher cation exchange capacity (CEC). Midway Shale is best 

described as ‘somewhat reactive’ due to its higher clay content, and 

it is dispersible and sloughing. It is, therefore, diff icult to stabilise the 

formation. Wellbore instability can result in increases in the clay and 

low-gravity-solids content of the drilling fluid, which in turn causes an 

increase in drilling fluid density and viscosity as the Midway section 

is drilled. Conveniently, mud density requirements for wellbore 

stability also tend to increase in the Midway, but the mud density, 

solids content, and viscosity must be controlled to prevent additional 

drilling problems. It is not unusual for mud densities as high as 

10.5 lb/gal to be required to prevent the Midway from becoming 

destabilised due to pore pressure and wellbore stresses. In some 

situations, mud densities above 12.5 lb/gal are seen at total depth of 

the well. 

Tests of the Eagle Ford Shale composition confirmed high levels 

of calcite present; other minerals seen were quartz and clays. The 

clays appeared to be mainly illite and kaolinite. The CEC indicated 

that these samples were ‘slightly reactive’ with minimal swelling 

potential. In the area discussed in this article, it has been noticed that 

when the calcite content of the Eagle Ford Shale is 15% by weight 

or more, lower mud densities in the range of 11.0 - 12.0 lb/gal. are 

indicated for wellbore stability. If the calcite is less than 15% by 

weight, higher mud densities in the range of 12.0 - 13.5 lb/gal. may be 

needed to ensure a stable wellbore. 

Based on experience from prior wells and testing run in 

the Newpark Technology Center, an Evolution formulation was 

developed that would provide economical drilling in the depleted 

fractures in the Austin chalk while also providing the required 

inhibition for the Midway and Eagle Ford shales. The fluid system 

design optimised the product concentrations along with NewPhalt 

shale inhibitor and potassium hydroxide to further stabilise the 

various shales. 

A significant function of drilling fluids is reduction of frictional 

forces between the wellbore and the drillstring. Drillstring-casing 

torque and drag are even more important as these frictional forces 

can potentially limit the lateral length of a well. An extended 

lateral was planned for this well, thus controlling the torque and 

drag was critical to achieving the full drilling programme over the 

entire length of the lateral section. A lubricity tester is oft en used to 

evaluate and predict the impact made from the use of a drilling fluid 

additive on friction. The most common testers, the Fann Model 212 

or OFITE Model 112, are normally used in a laboratory setting. This 

lubricity tester uses a rotating ring and stationary block immersed 

in drilling fluid to simulate drillstring-casing contact downhole. 

Newpark, using the lubricity tester for routine testing on the wellsite 

in the Eagle Ford, and then applied Six Sigma techniques to the 

lubricity data to determine the optimal level of EvoLube G lubricant 

necessary to reduce torque and drag to levels normally associated 

with non-aqueous fluids (NAFs) including the competitive DOBF oft en 

used in this area. 

Drilling operations in the Eagle Ford Shale frequently use pad 

drilling to optimise the number of wells in a small footprint. As a 

result of the pad drilling style, it becomes economically important 

to select drilling fluids that can be easily and economically cleaned, 

reconditioned, and reused for multiple wells. Evolution HPWBDF has 

met these reuse requirements in dozens of basins, both in the in the 

US and internationally.

After proving the 

capabilities of this HPWBDF in 

a number of different areas, 

it has been shown that this 

system can also be formulated 

to mitigate lost circulation. 

This option has significant 

economic value to reduce 

the cost of both the fluid and 

non-productive time (NPT). 

In one field of the Eagle Ford 

Shale, the cost to the operator 

of the HPWBDF was 61% less 

than the cost of an equivalent 

DOBF due to the ability to 

significantly cut fluid loss. 

Another advantage of 

using a water-based drilling 

fluid is the environmental 

aspect. Oil and gas 

companies are increasingly 

sensitive to the potential 

contamination from the 

use of oil-based drilling 

fluids. Using water-based 

Figure 1. Torque measurements in lbf-ft  (y-axis) over the length of the measured depth in feet (x-axis). Note the 

control in torque increases from the use of EvoLube G over the extended lateral section.



drilling fluids makes drilling operations and waste disposal more 

environmentally acceptable.

Case history
Wells in this area of the Eagle Ford Shale are generally drilled with 

either two-string or three-string casing programmes placing a 

surface casing at or below approximately 2500 - 5500 ft  measured 

depth (MD). This case history recounts a three-string extended reach 

well. A 9 ⅝ in. intermediate casing string was set to surface casing 

at 7137 ft  MD. The 8 ¾ in. lateral section was drilled to a total depth 

of 20 108 ft  MD or 7517 ft  total vertical depth (TVD). The extended 

lateral length was 11 948 ft  reaching 95.36˚ at terminal depth with a 

250 - 300 ft  up dip. 

The Evolution HPWBDF was formulated with the EvoVis 

rheology modifier, EvoLube G lubricant, EvoCon fluid conditioner, 

EvoTrol filtration control agent, and NewPhalt shale inhibitor. 

During drilling, the fluid was continuously managed for product 

concentration, with potassium levels of approximately 1 g/l of 

potassium hydroxide (KOH) to assist in maintaining wellbore 

stability. Concentrations of key drilling fluid components were 

optimised using field measurements and well conditions to ensure 

optimal fit-for-purpose performance.

Torque and drag was managed through routine lubricity testing 

onsite to determine the on-going optimal level of EvoLube G friction 

reducer. Figure 1 illustrates the success in managing torque and drag 

over the extended lateral section. Drill out to terminal depth was 

achieved at a rate of 1850 ft /d average, with the average on-bottom 

rate of penetration (ROP) of 118 ft /hr matching the rates seen with 

conventional OBM.

Using a high-performance, water-based drilling fluid assisted in 

achieving quality FMI image logs to evaluate the wellbore. Production 

casing (5 ½ in.) was run to 19 619 ft  without issues on elevators and 

cemented with full returns.

Conclusions
Evolution HPWBDF has been shown to be successful and economical 

in drilling through the highly fractured Austin Chalk, the troublesome 

Midway Shale, and into the Eagle Ford Shale. The HPWBDF can be 

customised to fit each downhole situation.It is economical and can 

be easily constructed and maintained in the field. Field monitoring 

of the drilling fluid properties and chemistry allowed fit-for-purpose 

optimisation of the HPWBDF based on well conditions.

The concentration of EvoLube G lubricant was monitored in the 

field with a standard lubricity tester and the fluid was optimised 

to maintain torque and drag levels comparable to that of a DOBF 

through the 11 948 ft  extended lateral section.

Evolution drilling fluid has proven capable of mitigating lost 

circulation and significantly reducing the cost of both fluid loss and 

NPT spent in mitigating lost circulation on similar wells in the Eagle 

Ford Shale. Using this HPWBDF has been shown to help eliminate the 

inherent environmental concerns surrounding the use of oil-based 

drilling fluids.

The well was considered a success by the customer, both from a 

drilling operations perspective (speed and eff iciency of the drilling) 

and the Evolution drilling fluid being a more cost-eff ective option 

when compared to wells drilling with DOBF. Equally as important, 

upon completion of the drilling programme, the well was fully logged 

and cased without incident. 
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