AQUARISK: Water Quality Assessment Computer Code (UPDATE)
AQUARISK utilises the ANZECC Water Quality Guidelines, and is able to take field information, such as water quality measurements and toxicity data, and predict the likelihood of an adverse biological impact. With this information, the user is able to quantify the improvement needed in water quality to prevent any adverse effect on the ecosystem. 

The model can be used to assess whether the predicted concentrations in surface water will pose an environmental risk. Therefore it could be very useful as a supplementary assessment tool (e.g. in combination with RISK4 or RBCA or another fate and transport model). AQUARISK can accurately predict the risk posed by contamination on individual species of aquatic life. The risks identified are reported in terms that address the relevant regulatory criteria. AQUARISK then evaluates the reduction needed to meet agreed targets. 

The software was developed by the Australian Nuclear Science and Technology Organisation (ANSTO) and has been designed to work on a standard desk-top computer and can be modified easily to meet the requirements of the user. While the code was created to assess the effect of metals in water, it can also be used to predict the effect of most pollutants in any environment. This makes it ideal as a way to ascertain the impact on fresh water environments of urban development, village expansion in developing countries and landfill sites near watercourses. 

AQUARISK is easy to use and has the versatility to be applicable wherever fresh water ecosystems are under threat. Further information can be accessed at:

http://ats.business.gov.au/aws/NSW_343/
RISC4
The RISC4 model is now relatively widely used in New Zealand and can be used for both human health and ecological risk assessments.  RISC4 provides a Tier 1 assessment tool that includes ANZECC 2000 water and sediment quality criteria, and can undertake Tier 2 fate and transport modelling, and Tier 3 risk assessments. 

At a Tier 2 level the model can simulate:

· Contaminants percolating to groundwater, including groundwater dispersion;

· Groundwater contaminants entering surface, including a surface water-sediment pathway and surface water mixing;

· Air emissions as dust and or vapour;

· Uptake by plants and plant ingestion; and 

· Human versus ecological risks.

Software operation and data input is straightforward but the interpretation of the output of the model requires an experienced practitioner.

RISC4 model was designed to comply with the ASTM standard (PS104 - 98) Standard Guide for Risk-Based Corrective Action, developed in the United States
Future versions of RISC are proposed to include food chain modelling for aquatic and terrestrial food webs.

RBCA (Risk-Based Corrective Action) (Update)

The RBCA Tool Kit for Chemical Releases is a comprehensive modelling and risk assessment and characterisation software package for Tier 1 and Tier 2 assessments.  This model was designed to meet the requirements of the ASTM PS 104 98 Standard Guide for Risk-Based Corrective Action, developed in the United States.

RBCA can combine contaminant transport models and risk assessment tools to calculate baseline risk levels and derive risk-based cleanup standards for a full array of soil, groundwater, surface water and air exposure pathways and has been further expanded to allow for automatic calibration with available site data.

The key strength of RBCA is that it can undertake aquatic ecosystem risk assessment by modelling fate and transport of contaminants to, and within the water column.  These values can then be compared with database benchmark values, or to user specified water quality criteria.

The principal drawback with RBCA is that in spite of its wide acceptance in North America for human health risk assessment, the model is not widely used in New Zealand, and many regulatory agencies in NZ would not be familiar with this model. 

SADA (Spatial Analysis and Decision Assistance)
The Spatial Analysis and Decision Assistance (SADA) is public domain software that incorporates integrated modules to undertake visualization, geospatial analysis, statistical analysis, human health risk assessment, ecological risk assessment, cost/benefit analysis, sampling design, and decision analysis. These modules can be used separately or together to address site-specific concerns when characterizing a contaminated site, assessing risk, determining the location of future samples, and designing remedial measures

The SADA system is very useful for undertaking human health and terrestrial ecological risk assessments, albeit using an extensive US database. However, NZ specific environmental criteria can be used in the model.

A fully functional freeware version is available at http://www.tiem.utk.edu/~sada/. 

The currently available version of SADA is Version 3.0 that includes terrestrial exposure models. Additional modelling capability is planned that will allow for: 

· Aquatic exposure assessments;

· Assessing contaminant mixtures (such as total PAH) on ecological receptors;

· Inclusion of toxicity testing of water and sediment using invertebrates and fish; and

· The calculation and assessment of toxicity equivalency factors (TEFs) for Dioxins, PCBs and other dioxin-like compounds on ecological receptors.
ECOTOX THRESHOLDS

The USEPA has developed software that calculates for selected chemicals and can print out a table of ETs and their sources. 

ETs are media-specific benchmark values for those chemicals commonly found in surface water, sediment and soil samples at sites (values for soil are still being developed), and defined as media-specific contaminant concentrations above which there is sufficient concern regarding adverse ecological effects to warrant further site investigation”. Therefore ETs may be useful in the NZ setting for identifying contaminants that may pose a threat to ecological receptors and focus further site activities on those contaminants and the media in which they are found. However, for those chemicals with the potential to bioaccumulate to toxic levels in upper trophic wildlife (e.g., methyl mercury, PCBs, DDT, dioxins, and lead), these benchmarks may not be low enough at some sites. 

The ET Software be downloaded from Ecotox Thresholds (ETs)
RAIS (Risk Assessment Information System)

RAIS contains risk assessment tools that include risk-based preliminary remediation goal calculations, a toxicity database, risk calculations, and ecological benchmarks. The Tools are designed for use at all USDOE sites and can be customized for site-specific conditions. A key feature of this model is that the comprehensive set of ecotoxicological screening benchmarks for surface water, sediment, and surface soil is included in the model as a searchable database. 

More information on the RAIS is available at: http://risk.lsd.ornl.gov/homepage/rap_tool.shtml
2.0 FATE AND TRANSPROT MODELS (Update)

It should be noted that a wide range of models are readily available and in wide use in New Zealand (many are public domain) to predict point of exposure (POE) concentrations that may then be evaluated against appropriate NZ criteria. The following models are examples of those in common usage in NZ. For benchmark or screening assessments, predicted concentrations at the selected POE can be compared to ANZECC (2001) or the extensive range of values presented in the RAIS database (see below).

BIOSCREEN AND BIOCHLOR are common usage – can calculate POE the natural attenuation of hydrocarbon and chlorinated compounds – these can be compared to for example aquatic guidelines, after allowing for dilution.

RISKPRO (General Sciences Corporation, 1996)

The RISKPRO exposure assessment system incorporates the same models used by USEPA to evaluate a toxic chemical's behaviour when released to the soil, surface and ground water.
The RISKPRO software package also includes several data bases required to run the models that contain information on toxic chemicals, climate, soil, and population distribution. The RISKPRO system is composed of user interface that controls the simulation codes. The simulation codes include programs for: estimating chemical data; vertical transport of chemicals through the unsaturated zone (SESOIL); solute transport in groundwater (AT123D); predicting the fate of organic chemicals in surface water (EXAMS-II); and multi-media partitioning of chemicals (ENPART).
BIO F&T

Biodegradation, flow and transport in the saturated and unsaturated zones in two or three dimensions in heterogeneous, anisotropic porous media or fractured rock.  Allows real world modelling of convection, dispersion, diffusion, adsorption, desorption, and microbial processes based on oxygenated, anaerobic first-order decay. The model is ideally suited to very complicated conditions, including heterogeneous geological conditions etc. The model predicts spatial distribution of concentration with time, mass dissolved in water vs. time, mass remaining in NAPL phase vs. time, and mass adsorbed on the solid phase vs. time.
MINTEQA2
Models such as MINTEQA2 may also be useful to determine speciation and bioavalilabity in aquatic environments. The model can be used to calculate the equilibrium composition of dilute aqueous solutions in the laboratory or in natural aqueous systems. The model is useful for calculating the equilibrium mass distribution among dissolved species, adsorbed species, and multiple solid phases under a variety of conditions including a gas phase with constant partial pressures. A comprehensive database is included that can solve a broad range of problems without need for additional user-supplied equilibrium constants. 
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