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A few numbers....
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I 2008 = ~36,000 AF
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I 2010 = ~45,000 AF
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I PRELIMINARY RESULTS
A few numbers....
WORK IN PROGRESS
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The Future

I Bureau of Economic Geology

Recompletions:
— not clear if happening at a large scale

Reuse / Recycling:
— Not all plays have large flow back
— It is the trend, but economics?

e Standard sources: groundwater, lakes and
rivers, municipal water

e Alternative sources:

— Rain water collected in stock ponds
— WWTP reclaimed water (municipal and industrial)

*Develop additives effective at higher salinity

*Develop less water-intensive techniques
ACKSON
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An Overview of Current and Projected Shale and Tight-Gas Water
Use in Texas: Implication for Local Water Resources

Jean-Philippe Nicot
Bureau of Economic Geology, The University of Texas at Austin

The statements made during the workshop do not represent the views or opinions of EPA. The
claims made by participants have not been verified or endorsed by EPA.

In the middle of 2009, we undertook a study of water use in the state of Texas in the upstream
segment of the oil and gas industry (that is, water used to extract the commodity until it leaves
the wellhead), both current and projected for the next 50 years (Nicot et al., 2011). The
objective of the study was to determine the amount of water used for different purposes (well
drilling, completion, and secondary and tertiary recovery processes of conventional resources)
across the state. With tens of thousands of wells having been hydraulically fractured in the past
few years, the state water agency (TWDB) called for a study to assess hydraulic fracturing (HF)
water use. Secondary objectives were (1) to collect information on the source of the water
(groundwater, surface water, or another source) and the quality of the water (fresh or brackish)
and (2) to understand the extent of recycling/reuse across the industry. We were able to gather
relatively accurate data from the stimulation stage (HF), as a well is being readied for
production. Operators have to report the amount of water used in the process, and tabulated
data are available in a format easy to process from private vendors (IHS Energy). The data were
not without typos, but they and other issues were resolved by ensuring consistency between
amount of water, number of stages, and proppant loading. We assigned median values to those
wells with no usable data. The split between surface water, groundwater, and other sources
(waste water) was much harder to determine. It seems that neither groundwater nor surface
water dominates in most plays, and both are used across the state. To the best of our
knowledge, alternative water sources are still marginal in Texas. The amount of reuse/recycling
was also difficult to discern. We estimated it at ~5% of the amount injected for shale-gas plays.
We are more uncertain about water use for drilling wells and waterfloods, although it is clearly
nonnegligible.

Overall, in 2010, we estimate that the oil and gas industry used (preliminary numbers) ~45,000
acre-feet (AF) for fracturing wells (Figure 11) and ~18,000 AF for other purposes more
widespread across the state. These figures do not show a large departure from water volume
used in previous decades, in which a similar amount of fresh/brackish water was used mostly
for waterfloods in the western half of the state. Currently hydraulic fracturing is being used in
many plays across the state, primarily in shale-gas plays, including the Barnett Shale play in the
Fort Worth area, which is responsible for ~50% of the HF water use (22,500 AF). Other
important shale plays include the Haynesville/Bossier play in East Texas straddling the Louisiana
state line (~3,000 AF in Texas) and the Eagle Ford play in South Texas (6,500 AF). The Eagle Ford
play also contains a significant oil section, which is the focus of current exploration and



production. The Permian Basin, a major oil-producing area, has also seen a recent revival,
thanks to HF of long vertical wells (the “Wolfberry” play). In 2010, Permian Basin plays used
~7,000 AF for the hydraulic fracturing of many formations (including >3,500 AF in the
“Wolfberry” play). Tight-gas plays, which, unlike shale plays, are conventional reservoirs or
sections of conventional reservoirs with a very low permeability, have been receiving hydraulic
fracturing treatment for decades in Texas. They too have seen a significant increase in interest,
HF operations, and gas production. East Texas gas plays used ~2,000 AF for HF, whereas the
Texas section of the Anadarko Basin in the Texas Panhandle used >25,000 AF. The south Gulf
Coast gas province may be the only basin that has not seen an increase in the number of large
HF jobs (~1,000 AF over a large area).
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Figure 11. Estimated hydraulic fracturing water use in 2008 and
2010 in the state of Texas.

To put these figures in perspective, Texas has been projected to have consumed ~18.3 million
AF of water in 2010, according the most recent 2007 state water plan, including >10 and ~4.8
million AF for irrigation and municipal use, respectively. HF water use composes a small fraction
of the state water use (0.4%).

Projections for the oil and gas industry were made with the help of various sources by
estimating the amount of oil and gas (including shale gas) to be produced in the state in the



next few decades and by distributing it through time (Figure 12). Given the volatility of the price
of oil and gas, the figures provided clearly indicate only a possible future. We project that state
overall water use in the oil and gas industry will peak in the 2020-2030 decade at ~<150,000
AF, thanks to the oil and gas unconventional resources that “will start” to decrease in terms of
water use around that time.
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Figure 12. Projected oil and gas water use 2010-2060.

In Texas, only one thorough study (Bene et al., 2007) in the public domain and performed in
2007 addresses the regional impact of shale-gas water use on an aquifer (the Barnett Shale and
the Trinity aquifer). The conclusion of the study was that the aquifer as a whole was not in
danger of being depleted and that gas operators use only a relatively small fraction of the total
demand. However, some rural counties, typically relying on groundwater for domestic use, are
seeing a relatively large increase in groundwater pumping. A similar situation exists in the
Carrizo aquifer overlying the Eagle Ford Shale in South Texas. Local recovery following the large
decrease in irrigation-water demand could be slowed because of HF. In some other areas of the
aquifer, HF water demand could increase stress to the aquifer. In both these aquifers, note that
historical pumping stresses were much higher than could be generated by HF and that water
levels rebounded relatively quickly. However, healthy aquifers do not necessarily mean an
absence of local water-resource issues. If an HF water supply well is located close to a domestic
well, pumps may have to be lowered and/or the well deepened, and pumping rates may be
reduced.
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