ADEPT
ASSESSMENT OF THE DISPERSION AND EFFECTS OF
PARAMETER TRANSPORT

FATE AND

TRANSPORT MODEL

DESCRIPTION

FRAMEWORK

ADEPT is written, compiled,
and executed in MATLAB®, a
widely used and recognized
technical computing
software developed by
MathWorks. ADEPT takes
advantage of MATLAB®’s
numerous built-in
mathematical functions and
matrix manipulations, as well
as integration tools, and
benefits from these prevalidated and tested features
of the software.

CONTAMINANTS

The Contaminants of Potential
Concern (COPC) that can be
represented include:
Metals and metalloids
Uranium-series
radionuclides
Ions (chloride, sulphate, etc.)
Nutrients

MODEL OVERVIEW
ADEPT (Assessment of the Dispersion and Effects of Parameter Transport)
is a contaminant dispersion and transport model developed by CanNorth.
The model has two primary purposes: 1. to predict the dispersion of
contaminants in waterbodies, including removal to sediment, and 2. predict
the fate and transport of contaminants through the aquatic and terrestrial
environment. As part of the fate and transport component, risk assessment
calculations are completed for a wide range of ecological and human health
receptors.
ADEPT is a dynamic model, with conditions changing over time, and it can
be run probabilistically to capture variability and uncertainty in the
various input parameters. This makes it particularly useful for assessing
effluent discharge scenarios and decommissioning scenarios for industrial
operations, such as mines. The model includes the ability to represent a
variety of interconnected waterbodies including lakes, rivers, wetlands,
bays, and multiple branches of a watershed.
The pathways and risk assessment calculations include aquatic and
terrestrial ecological species, as well as human receptors. Air
concentrations and deposition rates can be entered into the model to allow
for a fully integrated assessment of exposure. The uptake and transfer of
COPC through the food chain is modelled, including detailed models for
some pathways such as selenium uptake by fish. Risk assessment
calculations are completed within the model to assess potential effects
from exposure to COPC, as well as cancer risk and radiological dose.

PROBABILISTIC APPROACH

ECOLOGICAL RISK

ASSESSMENT

The Ecological Risk
Assessment (ERA)
component includes a wide
range of receptors from
terrestrial insects and
plants to wildlife (mammals
and birds) as well as the
aquatic community
including insects, plankton,
and fish. Species at risk
(SAR) are also included
with a higher level of
protection.

WATER AND SEDIMENT QUALITY
Modelled concentrations depend on two
very general processes: watershed mixing
and removal/exchange with sediments. Load
inputs to the system, interactions with
particulate matter, sedimentation, and
water exchange processes all play a role in
determining fate of COPCs in the receiving
environment. In addition to the sorptionbased transport, geochemical control
processes, which may control the release
from sediment, can also be represented. Ice
cover can play an important role in the
behaviour of COPC during the winter, this
effect can be examined with ADEPT.

ENVIRONMENTAL PATHWAYS
ADEPT can predict the movement of COPC through the aquatic and
terrestrial environments. The model can use measured data or transfer
factors to estimate the change in concentration due to changes in the
environment. A large database of transfer factors are available from those
available in scientific literature to empirically derived site-specific values.
The intake as well as concentrations of wildlife are estimated to allow for a
multi-media exposure assessment for human health.
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For the aquatic biota, the
results from ADEPT are
used with Species
Sensitivity Distributions
(SSDs) to determine the
impact to the aquatic
community as a whole.

HUMAN HEALTH

RISK ASSESSMENT

The Human Health Risk
Assessment (HHRA)
component includes the
calculation of noncarcinogenic endpoints,
carcinogenic risk and
radiological dose. A range
of ages (infant, toddler,
child, teen, adult, elder)
and lifestyles can be
assessed. Intakes from
supermarket foods can be
entered to allow for all
pathways to be included
such as inhalation, drinking
water, soil, hunting,
fishing, swimming and
external dose (for
radioactivity).

For more information please contact:
info@cannorth.com

