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Key Features

TM

Interface 

Flexible and Easy-to-Use Drag-and-Drop Layout Drawing Board 

Easy and Intuitive Data Input into Model 

Scenario Manager for Modelling Applications under Various Operational Conditions 

Interactive Controller for Dynamic Analysis 

Quick Panels with Operational Parameters 

One-click Generation of Excel/Word Reports 

One-click Sankey, Energy and Mass Balance Diagram 

Foreign Language Support 

Models 

Steady-State and Dynamic Simulations 

IWA Activated Sludge Models (ASM1, ASM2d, ASM3) 

Anaerobic Digestion Models (ADM1) 

Mantis2 Whole Plant Model, Sulfur Model, GHG model 

Add-on Model for Water treatment and Industrial Wastewater Treatment 

Largest Collection of Unit Processes  

Built-in Controllers (PID, ON/OFF, Scheduler, Timer etc.)  

Operating Cost Models (energy usage, chemical dosage) 

Pre-configured Plant Layouts for Typical BNR Plant Designs 

Fast Dynamic Simulation Speed 

Productivity Tools 

Integrated Influent Data Characterization Tool 

Automated Sensitivity Analysis 

Uncertainty Analysis using Monte Carlo Simulations 

Multi-Parameter Optimization 

Statistical Analysis 

Model Developer Tool (model matrix format) and Model Code Customizability 

Advanced Tools and Applications 

Python Integration 

MATLAB Connection 

Database Connectivity 

Applications in Digital Twin Using Simuworks (e.g. Training Tools) and Mantis.AI 

Learning Resources 

Online Training Videos, On Demand Training 

Regular Live Webinars, Recorded Webinars and Video Tutorials 
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Wastewater Influent Batch Influent COD Chemical Dosage

Water Influent

Influent

Pumping Station Equalization Tank Grit Chamber

In-line Chemical Dosage

Preliminary Treatment

Circular Primary Clarifier Rectangular Primary Clarifier

Circular Secondary Clarifier Rectangular Secondary Clarifier

Clarification/Settling

Completely-Mixed Tank Anoxic CSTR Plug-Flow Tank

Dual-Inlet Plug-Flow Tank Closed Basin High Purity Oxygen

Membrane Bioreactor (MBR) Completely-Mixed MBR

Anaerobic MBR Oxidation Ditch Powdered Activated Carbon

Lagoon/Pond Deep Shaft

Open Basin High Purity Oxygen

Activated Sludge (Suspended Growth)

Continuous Flow Sequencing 
Reactor

Unit Processes

Belt Microscreen

Rainfall

Sequencing Batch Reactor (SBR)

PFT with Aeration Header

High Rate Treatment

Acid/Alkali/Nutrient Dosage
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On Off

Controllers

Scheduler Flow Timer

Timer PID
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Modeling Toolbox

Tools

Black Box Sludge Disposal

Building Composite Sampler

TM

TM

TM

Pump

Trickling Filter Simple/Advanced 
Aerated Biofilter

Rotating Biological Contactor

Submerged Biological 
Contactor

IFAS/MBBRUpflow Anaerobic Sludge
Blanket

Activated Sludge (Attached Growth)

Membrane-Aerated 
Bioreactor - Hollow Fibre

Passively Aerated BiofilmMembrane-Aerated 
Bioreactor - Flat Sheet

Aerobic Granular Sludge 
Reactor

Advanced Oxidation

Upflow Denitrification Filter Downflow Denitrification Filter Sand Filter

Membrane Filter Disinfection

Tertiary Treatment

Disc Microscreen

UV Disinfection Reverse Osmosis

Struvite Recovery

Dissolved Air Flotation Thickener Aerobic Digestion

Anaerobic Digestion DewateringSludge Pretreatment

Biosolids & Sidestream Treatment

Drum Microscreen Hydrocyclone

Aerobic Digestion Thermal Hydrolysis ProcessIncinerator

Aerated Struvite Recovery Sludge Drying











Python Integration
TM

Fit Other Components into GPS-X

We have developed an integrated interface for creating 
TM

and executing python scripts from within GPS-X . The python 
TMscript can interact with GPS-X  models to exchange data 

and allow you to incorporate supplemental analytics on the 
model data.

TM
By allowing custom scripts to be run in GPS-X , you can use 
all of the tools available in python to extend what is possible 

TM TMin GPS-X . While the applications of GPS-X  are diverse, it may not always be built 
generally enough to provide the exact analysis or data visualization options you 
would like for your project.

By using python, you can do things such as create custom plots, introduce new types 
of statistical analysis and automate repetitive tasks in ways that are not possible using 

TM
only GPS-X . 

TM
Fit GPS-X  into Your System

While you can use python to fit a 3rd party component 
TMinto GPS-X , you can also use python to integrate the 

TMGPS-X  model as a component of your bigger 
enterprise software.

TM
Using the GPS-X  open API and python, you can 
programmatically start, communicate and extract 
results from a model directly from your own software 
solutions.

TMGPS-X  may be the puzzle piece that you've been searching for. 
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+PRO+PRO+PRO

TM

rd3  Party
Software

TM

M
odel

Your
System

Online Data Reading
TMThe GPS-X  on-line tool is a powerful tool that allow users to continuously add in new 

blocks of data rather then using a static input file. In on-line mode, these input files 
TMare growing continuously, line by line, and GPS-X  monitors and reads in the data at 

a specified sampling rate. If a new line appears in the data file, it will be brought into 
TM

GPS-X  (the file input controller updated, or the data appears as a new point on the 
graph) and the simulation advances to the new time. Thus, the simulation would be 
continuously updated with data arriving in real time from a plant SCADA system into 
the input data file, and real-time simulation of the plant would be achieved. This 
allows you to see a data/model difference from the very moment it starts to emerge, 
indicating a problem. 

PROIn addition to the features in GPS-X , 
the PRO+ configuration includes these 
powerful tools.



www.hydromantis.com

Hydromantis offers expert consulting for Hydromantis offers expert consulting for 
treatment plant modelling, design and treatment plant modelling, design and 
optimization and is the developer and optimization and is the developer and 
owner of the industry's most popular owner of the industry's most popular 
modelling and simulation software modelling and simulation software 
including: GPS-X, Toxchem, CapdetWorks including: GPS-X, Toxchem, CapdetWorks 
and WatPro.and WatPro.

Hydromantis offers expert consulting for 
treatment plant modelling, design and 
optimization and is the developer and 
owner of the industry's most popular 
modelling and simulation software 
including: GPS-X, Toxchem, CapdetWorks 
and WatPro.

Our other products:

Hydromantis Environmental Software Solutions, Inc.        
Email: info@hydromantis.com   Phone: +1 905 522 0012   Fax: +1 905 522 0031

TM

TM

TM

MATLAB Link
TM TMThe MATLAB Link allows the user to call MATLAB code from a GPS-X  model, sending GPS-X  model variables as 

TM
inputs to a special function M-file, and mapping the outputs of that function to other GPS-X  model variables. 
In effect, MATLAB is placed "in the loop" during a simulation. This makes it possible to use the MATLAB Link to 

TMcontrol a GPS-X  model using a controller that is implemented in MATLAB, thereby leveraging MATLAB's extensive 
TM

library of control-related functions. The strength of GPS-X  lies in its ability to rapidly model and simulate 
wastewater processes. Controllers are an important part of the plant, and basic PID controllers are built into 

TM
GPS-X  - the user sets the controller parameters in the appropriate pop-up windows. The best-performing 
control systems are designed, rather than tuned heuristically. As described above, the tools in MATLAB's Control 
System Toolbox provide excellent controller design capabilities. Therefore, by providing an interface between 

TM TM
GPS-X  and MATLAB, you will be able to model wastewater processes in GPS-X , design suitable controllers for 
these processes, and evaluate the performance of control systems once the controllers have been transferred 

TM TMback to GPS-X . Other possible applications of MATLAB with GPS-X  include data logging, post-run analysis of 
TM

GPS-X  simulation results, and displaying data using MATLAB's three-dimensional graphical capabilities.

Database Connectivity
TM TMInstead of using files to define input values for GPS-X , you can connect GPS-X  to a SQL database and 

retrieve the input values from the set database.

Dynamic Parameter Estimation 
(Auto Calibration)
Dynamic Parameter Estimator, DPE, is an 
advanced on-line application allowing you to 
do a real time simulation and 
calibration/optimization simultaneously. In this 
way the model calibration would be 
automated using the most up to date plant 
data. When the model only represents the 
data well over short time intervals, thus 
suggesting an incorrect model structure, using 
DPE will help compensate for the model error 
and allow acceptable fitting of the measured 
data. As well, if a model parameter is found 
to be relatively constant during normal 
process operation but is sensitive to process 
changes, you can track this parameter using 
the DPE feature and on-line data to help 
provide an early warning of process changes 
or upsets.













System Requirements
! Windows 7/8/10 (32/64 bit)
! 3 Ghz processor
! 8 GB of RAM
! 500 MB of free disk space

TMThe Mantis2 model in GPS-X  is a comprehensive bio-chemical whole plant model 
that allows user to analyze different wastewater treatment plant configurations for 
biological BOD, nitrogen and phosphorous removal, resource recovery (biogas, 
struvite) and side stream treatment using the deammonification process. 
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Some major features of the model includes: 

! A single set of state variables for both the liquid (activated sludge) and solid 
(Anaerobic digestion) processes 

! Two step nitrification and denitrification processes 
! Methylotrophic denitrification on external substrate like Methanol 
! ANAMMOX (Anaerobic ammonium oxidation) process 
! Precipitation of common precipitates of Al, Fe, Ca, Mg and PO  in the liquid and 4

sludge streams 
! pH estimation in both the liquid and solid streams and 
! Elemental mass balance for COD, C, N and P and other inorganic components 

like Ca, Mg, and K.

The model uses a set of 48 state variables (21 soluble + 27 particulate) and 56 
biological, chemical and physical reactions. Algebraic equations for estimating pH 
and alkalinity are implemented in the model. The chemical precipitation reactions of 
precipitation of CaCO , MgHPO , CaPO , AlPO , FePO  and struvite are also included 3 4 4 4 4

in the model.

TM

Advanced ModelAdvanced Model
LibrariesLibraries

Advanced Model
Libraries

Mantis2Mantis2Mantis2
Comprehensive 
Whole Plant Model
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The Mantis3 model for estimation of GHG and carbon footprint extends the Mantis2 biological model to include N O 2

production during denitrification. The model also includes biological processes to estimate N O production during 2

autotrophic nitrification. 

The Mantis3 model considers carbon 
emissions and offsets across three 
categories. Emissions in each scope are 
estimated based on the process emissions, 
emissions due to energy consumption and 
emissions due to consumables. The model 
also considers emission offsets based on 
non-fossil carbon, carbon capture and heat 
recovery options at the wastewater 
treatment plant. The Mantis3 model is a 
powerful tool for optimizing wastewater 
treatment process design and operation 
with a view towards minimizing the carbon 
footprint of the plant.

Model Outputs for GHG & 
Energy Consumption

Summary of Plant Carbon 
Footprint

Mantis3Mantis3Mantis3
Greenhouse Gas and 
Carbon Footprint Estimation
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The Mantis2S model extends the structure of Mantis2 model by including the biological transformations of sulfur and 
selenium compounds in wastewater. The oxidized and reduced species of sulfur could be found both in municipal 
and industrial wastewater. Depending on the inlet concentrations and process configuration, these specifies can have 
noticeable effect on the biological processes design and operation. Sulfate reducing bacteria in anaerobic digester 
process can reduce the net yield of biogas and produce hydrogen sulfide which can reduce its beneficial use. Sulfide 
production is also important for human health and safety, odor, and corrosion control. The oxidation of sulfide in 
aerobic reactors leads to additional oxygen consumption and change in alkalinity. The Mantis2S model helps quantify 
the effects of sulfur at different locations of treatment plant.

Modelled Sulfer Transformations

Mantis2SMantis2S
Fate of Sulfur and Selenium Compounds 
in Wastewater Treatment Plants

Mantis2S
Fate of Sulfur and Selenium Compounds 
in Wastewater Treatment Plants

The Mantis2S model library also includes 
the biological transformations for 
selenium oxyanions. The attached growth 
process to remove selenite and selenate 
species by biological oxidation to 
elemental selenium can be easily 
modelled in this library. 

Model Output Comparison with Data from Experimental Study of Wu et al. (2016)

Metal Precipitation

Metal Dissolution

Anoxic Oxidation

Anaerobic Reduction

Aerobic
Oxidation

Aerobic
Oxidation

Aerobic
Oxidation

MeS
+

FeS

H S2

0S 2 -
4SO

2 -
3SO
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The Industrial Library provides a dynamic-mechanistic model based on chemical oxygen demand (COD), nitrogen, 
phosphorus, and sulfur balances that include biological and physical transformation processes.  The model combines 
the ASM1 biological model (Henze et al., 1987) with a revised categorization of the influent COD, the modeling of 
sulfur compounds and toxics, and new biological and physical transformation processes.

In the Industrial Water Library, the influent soluble biodegradable COD fractions (readily biodegradable soluble COD 
and inert soluble COD) are replaced with the following COD fractions:

K Aromatic compounds 
! Short-chain (e.g. Benzene and Toluene)
! Long-chain (e.g. Naphthalene)

L Aliphatic compounds 
! Short-chain (e.g. hexane to decane, olefins)
! Long-chain hydrocarbons 

M Halogenated solvents (e.g. chloroform)

N Inhibitory organic compounds (e.g. phenols)

O Mixed organics (all other organic biodegradable COD including alcohols and organic acids)

The COD categorization is developed by considering the 
biodegradability and volatility of different organic 
compounds.  Consideration was also given to the classes 
of compounds that are normally tracked in industrial 
WWTPs.  

Each COD fraction has a portion that is non-
biodegradable.  The non-biodegradable fractions have 
been determined using published biodegradability 
studies and the ToxChem modeling package.  Inhibition 
is modeled using the Haldane (1930) equation.  As in 
ASM1, COD fractions are provided for biodegradable 
particulate COD and the inert particulate COD.  

The industrial library is a useful tool for modeling the fate 
of some of the common hydrocarbon compounds in the 
petrochemical industry.

Modeled Compounds

MantisIWMantisIWMantisIW
Industrial Library 
for Petrochemicals
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TM

TM

TM

TMThe Process Water model in GPS-X  focuses on 
simulating the water treatment systems which involve 
interactions and removal of different inorganic 
compounds from source water. The model allows for 
the analysis of inorganic soluble compounds like Mg, 
Ca, K, Cl, HCO , Cl , Cu, Fe(II), F, HSO , Mn, Na, SO , S, 3 2 3 4

Zn, SiO , PO , NH , NO , NO , and inorganic 2 4 3 3 2

precipitates of Ca, Mg, Fe and silica. By integrating 
biological degradation of organic compounds, 
nitrification and denitrification, the model is a powerful 
tool, for water reuse and water recycling operations.  
For every stream, important operational parameters 
like pH, alkalinity, hardness, Langelier stability index 
(LSI), Ryznar stability index (RSI), Puckorius stability index 
(PS), Ionic strength, conductivity, resistivity, osmotic 
pressure, Turbidity and Color are calculated. 

The Water Process Library is a valuable tool for users 
involved in water treatment process design, water 
reuse and recycling, plant operation, trouble-shooting 
and optimization. 

Plant Layout with Staged RO Units
Quick Display Panel 

of the RO Unit

MantisPWMantisPWMantisPW
Reuse & Process 
Water Treatment Model
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