Table S1_supplement. Summary of the models used for the transport of hydrocarbons

Name of the Capabilities Developer/author/Source
model
SCREENING TOOLS
BiolD Simulation of biodegradation and GeoTrans, Inc, IGWMC,
sorption of hydrocarbons CertainTech, (Srinivasan and
Mercer 1989):
https://biold1.software.informer.
com/11.0/
Biobalance Tool provides Remediation Time GSI Environmental Inc.,
Toolkit Frame (RTF). The module has the | (Kamath et al. 2007),
capacity to address the impact of https://www.gsienv.com/product
different remediation strategies on | /natural-attenuation-tool/
the source mass and the mass flux
from the source.
Biochlor Simulation of remediation by EPA 2000,
natural attenuation of chlorinated https://www.epa.gov/water-
solvents. research/biochlor-natural-
attenuation-decision-support-
system
Bioscreen Simulation of natural attenuation of | EPA 1996,
dissolved hydrocarbons at (Newell et al., 1996)
petroleum fuel release sites. https://www.epa.gov/water-
research/bioscreen-natural-
attenuation-decision-support-
system
CapSim Simulation of 1D reactive transport | (Shen et al. 2018)
through multi-layered soil,
including non-generic processes https://github.com/Environmenta
such as bioturbation or deposition
ISoftware/CapSim.
CDISCO The Excel interface tool for Environmental Technology
modelling of in situ chemical Certification Program project,
oxidation of hydrocarbons using (Borden et al. 2010),
permanganate.
HSSM Model simulates flow of LNAPL EPA, 1995
and transport of a chemical (Weaver et al., 1994)
constituent of the LNAPL from the | https://www.epa.gov/water-
surface to the water table research/hydrocarbon-spill-
screening-model-hssm-
windows-version
NAS Tool used to estimate remediation | VirginiaTech, USGS and

timeframes for monitored natural
attenuation (MNA) to decrease

NAVFAC, (Mendez 2008)
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concentrations of the contaminant
and meet the standards.

REMchlor Model simulates the transient EPA 2007,
effects of groundwater source and (Falta et al. 2007)
plume remediation. https://www.gsienv.com/product
/remchlor-md/
REMFuel Model simulates the transient EPA 2012
effects of groundwater source and | (Falta et al., 2012)
plume remediation for fuel https://www.epa.gov/water-
hydrocarbons. research/remediation-evaluation-
model-fuel-hydrocarbons-
remfuel
RT1D Model simulates chemical and (Torlapati and Clement 2013)
kinetic reactions
SourceDK Model is a computer decision GSI Environmental Inc. for the
support tool for estimating Air Force Civil Engineering
remediation timeframes and Center (AFCEC)
assessing the uncertainty associated | https://www.gsienv.com/product
with those estimates. /natural-attenuation-tool/
STOCHASTIC MODELS
ART3D This reactive transport model Brigham Young University

considers retardation, advection,
dispersion, and the reactions of
multiple species.

(Jones et al. 2000),
http://www.et.byu.edu/~njones/s
hare/art3d/

Factorial-design-
based stochastic
approach

The approach integrates a solute
transport model,

factorial analysis, and Monte Carlo
technique.

(Qin et al. 2008)

Fuzzy stochastic

The approach quantifies

(Zhang and Huang 2011)

approach probabilistic and fuzzy
uncertainties associated with the
site contamination assessment
HPS-PROBAN | An integrated approach coupling Proban — Veritas Research 1992
the horizontal plane source model (Hamed et al. 1995)
and the package aims to conduct of
probabilistic analyses
Null Space It integrates the deterministic model | (Doherty, 2015).
Monte Carlo that is calibrated by stochastically
(NSMC) generated fields of parameters
Lasar-Phreeqc This solution couples two elements, | (Malmstrom et al. 2004)
approach Lasar approach for incorporation of
the statistical uncertainty and
Phreeqc for modelling of the
geochemical processes
Premchlor Model can be used for ESTCP project, (Liang et al.

simultaneously evaluating the
effectiveness of source and plume
remediation, taking into account of

2010)
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the uncertainties in all major
parameters

DETERMINISTIC MODELS
3DFATMIC Multidimensional model that EPA, 1997
simulates flow and transport of (Yeh et al.1997)
contaminants that are subjected to | https://www.epa.gov/water-
chemical and biological research/three-dimensional-
transformations. subsurface-flow-fate-and-
transport-microbes-and-
chemicals-3dfatmic
BIOMOC3D 3D reactive transport model that USGS, 1997
simulates both aerobic and (Essaid and Benkins 1997)
anaerobic degradation. http://water.usgs.gov/software/B
IOMOC/
BIOPLUME 111 3D finite difference model that EPA, 1997
simulates reactive transport of (Rifai et al. 1998)
hydrocarbon contaminants and its https://www.epa.gov/water-
removal due to the natural research/bioplume-iii
attenuation.
BIOREDOX- Multicomponent solute transport Conestoga Rovers and
MT3DMS model that simulates natural and Associates, (Carey et al. 1999)
enhanced bioremediation. http://www.porewater.com/softw
are_bioredox.html
BIOSLURP Finite element model that simulates | Draper Aden Environmetnal
3 phase flow and multi-species Modeling
transport in vadose and saturated
zones. http://www.mpassociates.gr/soft
ware/environment/bioslurp.html
BIOVENTINGpl | Model used for the assessment of ES&T (Environmental Services
us the efficiency and costs of the air and Technologies) 1996,
sparging method. (Johnson and Parker 1999)
Chain_2D Model simulates 2D variably United States Department of
saturated water flow and movement | Agriculture, US Salinity
of solutes involved in sequential Laboratory, (Simunek and
first-order decay reactions Genuchten 1994),
http://www.ars.usda.gov/service
s/docs.htm?docid=8914
CORT3D Chemical oxidation reactive (Heiderscheidt 2005;
transport, it simulates the Illangasekare et al. 2006)
interaction of aquifer NOD, oxidant
delivery rate, its concentration and
transport
CTRAN and Finite element modelt hat simulates | Geo-Slope
SEEP/W flow and transport of solutes in https://www.geoslope.com/prod
variable saturated media. ucts/ctran-w
FEFLOW 3D finite flow and mass and heat DHI-WASY GmbH

transport model.

http://www.feflow.info/
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FEHM 3D flow and transport model in Los Alamos National Laboratory
variable saturated media (Zyvoloski 2007)
https://fehm.lanl.gov
Hydrus 2 or 3D model that simulates flow
and transport of contaminants and | http://www.pc-
heat. progress.com/en/Default.aspx?h
ydrus-3d
MT3D/MT3DMS | Model simulates advection, MT3D - S.S. Papadopulos &
dispersion and chemical reactions Associates, Inc., and U.S.
of dissolved compounds in Environmental Protection
groundwater systems. Agency (USEPA)
MT3DMS - U.S. Army Corps of
Engineers Waterways
Experiment Station, project of
Strategic Environmental
Research and Development
Program, (Zheng 1990; Zheng
and Wang 1999)
https://www.usgs.gov/software/
mt3d-usgs-groundwater-solute-
transport-simulator-modflow
PFLOWTRAN It is an open source, state-of-the-art | Lichtner et al., 2015
massively parallel subsurface flow | https://www.pflotran.org/
and multiphase, multicomponent
and multiscale reactive transport
code.
PHREEQC Computer program designed to USGS, (Parkhurst and Appelo
perform a wide variety of low- 1999, 2013)
temperature aqueous geochemical | http://wwwbrr.cr.usgs.gov/proje
calculations. cts/GWC_coupled/phreeqc/
PHT3D PHT3D couples Henning Prommer, CSIRO Land
MODFLOW/MT3DMS models and | and Water Australia and Vincent
PHREEQC-2 code. It enables Post at Flinders University
simulating of NAPL dissolution, School of the Environment
microbial growth/decay or isotopic | (South Australia) and National
fractionation. Centre for Groundwater
Research and Training:
(Prommer et al. 1999)
http://www.pht3d.org/
RT3D Software package for simulating Scientific Software Group,
3D, multi-species, reactive (Clement 1997)
transport applicable to simulate http://bioprocess.pnnl.gov/rt3d.d
natural attenuation and accelerated | ownloads.htm
bioremediation
SEAM3D Reactive transport model uses to Virginia Polytechnic Institute

simulate complex biodegradation
problems involving multiple

and State University
(Waddill and Widdowson 1998;
Waddill and Widdowson 2000)
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substrates and multiple electron
acceptors.
SUTRA Model for variable saturated and USGS, 1984
variable density groundwater flow | (Voss, 1984)
and transport of contaminants and | http://water.usgs.gov/nrp/gwsoft
heat ware/sutra/sutra.html
SWMS 3D 3D flow and transport model in U. S. Salinity Laboratory
variable saturated media. Agricultural Research Service
U. S. Department of Agriculture
(Simunek et al. 1995)
https://data.nal.usda.gov/dataset/
swms-3d
TMVOC Numerical simulator for flow of Lawrence Berkley National
water, soil gas, and a Laboratory, Earth Sciences
multicomponent mixture of volatile | Division, (Pruess and Battistelli
organic chemicals (VOCs) in 2002),
multidimensional heterogeneous https://tough.Ibl.gov/software/tm
porous media. voc-software/
TOUGH2v2 and | Multidimensional finite difference | Lawrence Berkley National
TOUGHREACT | models designed to simulate the Laboratory, Earth Sciences
coupled transport of water, vapor, Division
non-condensible gas, and heat in (Pruess et al. 1999; Xu et al.
porous and fractured media along 2004)
with chemical processes occurring | https://tough.1bl.gov/
in the subsurface.
UTCHEM Model simulates the flow, physical, | The University of Texas at
chemical, and biological processes | Austin
as a site is remediated. (Pope et al. 1999)
https://csee.engr.utexas.edu/educ
ation/software-and-portals-
information
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