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Texas plays
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fracking period fracking period fracking period
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How to quantify the impact of shale gas development
on catchment baseflow?

» 1. Baseflow separation

Baseflow Index (BF) —

» 2. Recession curve analysis

suraped mofjaseq
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Baseflow volume (Vb) |~ 1
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» Recession parameter (@) |—

» 3. Baseflow patterns compairson

Moderate fracking period against |
pre-developmnet period |

Intensive fracking period against |
pre-developmnet period

Objective

Analyze baseflow recession time-space

patterns

of 40 catchments, located

across the Eagle Ford shale gas play in
Texas (USA).
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Analysis of changes in streamflow through the flow-duration curve (FDC)
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Baseflow separation though a Recursive Digital Filter (Lyne and Hollick, 1979)

. Filter equation
1 4o Baseflow volume (Vb)
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Baseflow recession analysis
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* Baseflow recession curves were extracted
from the baseflow hydrograph (Fig. A).

Total flow * Recession curves for a period were analyzed
i Sase;:ow _ with the Brutsaert and Nieber (1977) method
—* basellow recession curves
. through the log(-dQ/dt) vs log(Q)
scatterplot (Fig. B).
I * Recession parameter was estimated for each
~A) period (Fig B and C).
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[ Eagle Ford play ~ Pre-development period
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Baseflow Index
(BFI) Is a measure
of the long-term
contribution of
groundwater to
river flow
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Baseflow volume (Vb)
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[ Catchments

Vb [mm/year]
1986-2000

= 0.04-0.50
® 0.50-1.00
® 1.00-2.00
@ 2.00-4.00

® a0

Mean annual baseflo
volume (Vb) is a
measure of the

groundwater volume

discharge into streams

Recession parameter (a)
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RESULTS: groumiwater consumption
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o High water table decreases were shown during
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Negative changes in baseflow patterns (>40 %)
Period Watersheds
B | Vb | a
0 1 0

Inside the play

Moderate
fracking Outside the 0 v 0
play
_ Inside the play 7 13 6
Intensive
fracking Outside the 3 13 )
play

o Higher negative changes were detected in baseflow patterns inside the play during
the intensive fracking period.

o Effects in watersheds inside the play were associated with an intensive fracking
activity and higher irrigation rates.

o However, it should be noted that the intensive fracking period is also linked to high
water stress conditions generated by depletion in groundwater storage and low
precipitation/recharge rates; which are associated to an exceptional drought.

o Results show that the observed decline in baseflow patterns are more significant in
intermittent streamflow regimes.
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