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Abstract

It has been suggested that industrial operators may modify injection or production rates to actively manage fluid pressures in dis-
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field employed in all simulations in this study. The hetero-

' geneous stress fieldis generated using the von Karman

| auto-correlation function (Goff and Jordan, 1989; Mai

and Beroza, 2002) as described by Kroll et al., 2017.
Here, the Hurst exponent, correlation length, standard
deviation of the amplitude of the heterogeneity are 0.8,

60 m, and 2 MPa, respectively, with a random seed.

yellow and is the largest event in the 0.501 | simulation with injection-only (M _3.3;t, = 21.1 years). The rupture area for Event B
Is outlined in black and is the largest event in the 0.50P _ with injection plus co-production (M _3.5; t = 28.3 years). The color of
each element that ruptured in each event represents the “relative stress ratio” or the ratio of the shear stress to the effective
normal stress on that element. Co-production in the 0.50P . scenario has the effect of delaying the time of the largest event,
however, this allows the overpressure to affect a larger region of the fault towards the south. This shear stress in this region is
higher (as shown by the warmer colors) and allows the Event B to propagate farther than Event A. The average relative stress

ratio for elements that rupture in Event B is 20% larger than that for elements that rupture in Event A.

a “riskier” fluid than brine. APM may be especially advantageous if brine can be treated at the surface and does not needto be
disposed of elsewhere.

It is imperative to development field management plans that reduce the risk of induced seismicity related to large-scale CCS
and wastewater disposal operations. These plans must consider a variety of factors, including economic considerations, the
availability of existing wells, total fluid volume to be stored, available active pressure management tools, and the relative risk of
causing alarming earthquakes. Simulations like those presented here, especially when informed with site-specific field data,

can provide critical insight to help develop well-informed management plans.




