LA-UR-11-11176

Approved for public release; distribution is unlimited.

Title: Variable-Rate Pumping Test Analysis for Aquifer Parameter Evaluation
Author(s): Birdsell, Kay H.

Mishra, Phoolendra K.

Vesselinov, Velimir V.
Intended for: DOE

American Geophysical Union Fall meeting, 2011-12-05/2011-12-09 (San
Francisco, California, United States)

Groundwater

Reading Room

RCRA

e
)
» Los Alamos

MATIONAL LABORATORY
EST.1543

Disclaimer:

Los Alamos National Laboratory, an affirmative action/equal opportunity employer,is operated by the Los Alamos National

Security, LLC for the National NuclearSecurity Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396.
By acceptance of this article, the publisher recognizes that the U.S. Government retains nonexclusive, royalty-free license to

publish or reproduce the published form of this contribution, or to allow others to do so, for U.S. Government purposes.

Los Alamos National Laboratory requests that the publisher identify this article as work performed under the auspices of the

U.S. Departmentof Energy. Los Alamos National Laboratory strongly supports academic freedom and a researcher's right to publish;
as an institution, however, the Laboratory does not endorse the viewpoint of a publication or guarantee its technical correctness.



AGU 2011
ABSTRACT

Variable-Rate Pumping Test Analysis for Aquifer Parameter Evaluation

Kay H. Birdsell, Phoolendra K. Mishra and Velimir V. Vesselinov

Computational Earth Science Group, Earth and Environmental Sciences Division
Los Alamos National Laboratory, MS T003, Los Alamos NM 87545, U.S.A.

The most common method to infer aquifer properties is based on analysis of drawdown
and/or recovery data recorded from pumping tests. The analysis is frequently based on
fitting observed pressure responses to appropriate analytical solutions for radial flow
towards the pumping well. For mathematical simplicity, analytical solutions are
commonly derived for constant-rate pumping conditions. However, often times the
pumping rate during the test is varied either intentionally or due to technical difficulties
during the test. Using principles of superposition, the constant-rate analytical solutions
are frequently applied to analyze pumping tests that are conducted with variable pumping
rates. In this study, we propose a novel methodology that approximates a time-varying
pumping history as a series of segments with linearly varying pumping rates, and use it to
evaluate the effects of pumping variation on aquifer parameter estimation. Our approach
is demonstrated using existing analytical solutions for confined aquifers (Mishra and
Neuman 2011), but it is also applicable to unconfined and/or leaky aquifers. The
methodology is validated using a synthetic pumping test. We also apply our methodology
to analyze the pumping test data by inversely estimating the apparent aquifer parameters
using the code MADS (http://ees.lanl.gov/staff/monty/codes/mads).



