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Mission Statement 

NOVOPRO is a project-based company specializing in developing, engineering, and managing projects 

and related technologies as applied to the metallurgical, mining, mineral processing, and chemical 

industries. NOVOPRO provides complete support and services needed to design and build projects 

fitting within well-defined quality-budget-schedule constraints. NOVOPRO has assisted international and 

North American clients to develop their projects from inception through feasibility and into financing, 

implementation, and start-up. 

Project Development 

NOVOPRO has been involved in assisting clients develop a number of potash projects integrating solar 

evaporation ponds using Carnallitic brines from inception and feasibility studies, to financing, 

implementation, and start-up.  

A list of relevant capabilities and expertise is listed below: 

• Collection and analysis of local environmental and weather data  

• Process and evaporation pond modelling and optimization 

• Cold crystallization pond design 

• Process Design 

• Bench scale test-work 

• Piloting programs, for both Process and evaporation ponds 

• Execution of Field test work programs 

• Development of brine recovery programs 

• Evaporation Pond design and layouts 

• Integration of satellite or LIDAR data into ArcGIS model  

• Execution of PEA’s, Pre-Feasibility and Feasibility Studies 

• Project Engineering 

• Due diligence reviews  

• Project Financing assistance 

• Capital and Operating Cost Estimation 

• Preparation of Cash Flow Projections and Financial Models 

• Project Risk Reviews, Mitigation and Monte Carlo simulations 

• Preparation of 43-101 compliant reports 

• Operational inspections and support 

 

In many cases, during project development, several of the activities listed above take place as an 

integrated client-consultant team. 
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Solar Evaporation Pond Development 

NOVOPRO has considerable experience with the investigation and design of solar evaporation ponds 

related to the Potash industry in regions such as North America, Africa and Asia, utilizing a range of ore 

recovery methods including solution mining brine recovery wells and playa extraction canals of both 

carnallite and sulfate brines. 

NOVOPRO has a methodical approach to pond design, which commences with compiling all available 

environmental and weather data, and reviewing the projected brine composition to be delivered to the 

evaporation Pond system.  Based on these inputs, an initial pond model is developed using PHREEQC 

and METSIM modeling software, with subsequent iterations made to the initial pond model in order to 

optimize the pond design. The optimization is performed by introducing recycle streams from the 

processing plant itself, and or the pond end brine, in order to adjust the pond chemistry to precipitate 

out undesirable components in the pre-concentration ponds, and more favorable minerals in the 

harvesting ponds. The configuration of the ponds are also investigated/optimized by analyzing the 

impact of the end brine composition of each pond verses the pond area required, resulting in a design 

featuring the minimum pond area required for the project.  

 

Pond Modelling  

NOVOPRO’s method of process development weighs heavily on designs that have been validated by past 

Testwork programs, both bench top and in the field. The in-house experts are supported by NOVOPRO’s 

data base of the key operating parameters of solar based evaporation ponds worldwide, and 

integrated/iterative modeling capabilities. It is NOVOPRO’s modeling capacity that allows for salt 

reactions to be extrapolated based on Testwork validated thermodynamic coefficients integrated into 

the process model, which is used to iterate and balance internal recycle streams within the process, and 

identify sensitivities as well as weak points within the design. Such analysis allows for a continuous 

feedback loop between modeling and Testwork until the true picture is resolved. In addition, the 

process modeling capacity allows for an adaptable process design, which can input new data as it is 

modified. This modelling allows for the development of transient start-up scenarios, ramp-up, and 

steady-state operations, providing process data outputs through the various scenarios, allowing for 

value engineering and cost-benefit decisions to be made.  

The integrated model as described consists above all of three main components: 

• METSIM – Steady State & Transient Process Modeling Software 

• PHREEQC – Thermodynamic Data Base Software 

• Pond Model – Pond Chemistry, Evaporation Rate and Area Determination 



 

Company Profile ς Pond Expertise   
 

- 4 - 

The METSIM models developed by NOVOPRO are built from a wealth of data from industry experts, 

testwork and piloting of both processes and evaporation ponds. The reliability and accuracy of the 

results produced from the METSIM models is supported by the fact that the  chemistry has been 

compared and validated with pilot plant data and operational data from full-scale operations.  

 

Subsequent to the modeling, NOVOPRO will recommend only the testwork necessary to de-risk and 

validate the model with respect to the unique properties of each deposit. 

The pond modeling methods stem from the methods of international industry expert David Butts, with 

40 years + of pond design and operations experience. NOVOPRO has tested and validated the pond 

models with several pilot ponds across the globe and with full-scale operations. The pond model is a key 

tool in developing a cost-effective pond design and understanding the cost and operational impact in 

pond design trade-off studies.  
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Process Flow Diagrams 

The METSIM Model Output is used to generate the Project’s Mass and Heat Balance, Process Flow 

Diagrams, Water Balance and Reagents Consumption List. The PFDs and process deliverables are then 

carried forth in the engineering design of the Project and hence represent the Process Design Freeze. 

Prior to freezing the process, a joint meeting is recommended to be held for process review, to close-out 

any remaining discussions of Client comments with regards to the Process Design.  

Ponds Design 

For the design of the solar evaporation ponds, measured or documented evaporation rates, brine 

chemistry, and solids minerology are combined to determine the necessary pond area to produce the 

desired output of product. The Ponds process design development is completed in conjunction with the 

process Testwork program, modeling data, and results from Class A pans installed at or in proximity to 

the site.  

NOVOPRO will also work with any Third-Party Contractors engaged by the Client to optimize the Pond 

Design. 

The following are the main design considerations for the pond design; 

• Optimization of Pond Cut-Off Concentrations 

• Pond Area Contingency 

• Shutdown Area for harvesting 

• Rainfall events 

• Deposition Rate 

• Species of minerals deposited 

• Brine entrainment with the precipitated salts 

• Soil permeability and brine lost from un-lined ponds   

• Area topography 

• Operating Philosophy 

• Harvest Cycle 

• Storage / Buffer Capacity 

• Seasonality 

• De-Brining Methodology 

• Mobile and Installed Pumps 

• Harvesting Methodology 

• Harvesting Schedule/Time  

• Crushing and Size Classification Circuit Design 

• Maintenance Equipment 

• Instrumentation & Control 



 

Company Profile ς Pond Expertise   
 

- 6 - 

NOVOPRO’s comprehensive and detailed analysis of the site climatic data provides a clear 

understanding of the pond operating conditions over the span of an average climatic year, as well as the 

expect variability of the pond operating condition. Penmen based evaporation models are used to 

evaluate large pond evaporation rates and effectively correlate pilot pond and pan data to full scale 

operation. NOVOPRO analyzes the pilot pond data and pan evaporation data as well as existing the full 

scale pond operations data to extract key evaporation, speciation, equilibrium, and  kinetic information 

to be used within a pond model to determine optimal cut-off brine compositions, salt compositions 

precipitated and their quantities, as well as the evaporation pond area required.  

Details such as topography, ground conditions, soil permeability, and relevant climatic data along with 

the brine composition, phase chemistry and brine transfer design parameters are incorporated to 

develop the different pond sizes, configuration, and brine transfer philosophy. NOVOPRO will work in 

conjunction with the client’s geotechnical and civil engineer to develop an efficient and cost-effective 

construction and operations strategy, taking into consideration all challenges in this respect. 

Harvesting studies are also generated to establish the schedule, philosophy and mobile equipment 

requirements to ensure a timely and cost-effective process for harvesting the precipitated salts to be 

delivered to the plant, selection of the appropriate mobile equipment required, and optimal utilization 

of the pond area. 

Pond Optimization  

For an existing evaporation pond operation, NOVOPRO performs a comprehensive review of the pond 

system in order to identify any areas where potassium losses may be occurring, or where topography 

may cause losses in evaporation area. Once identified, these areas are optimized though an in-depth 

analysis of existing operational data, which may need to be supplemented with additional data 

collection programs. The analysis will be followed by the generation of alternatives which will be 

provided with both technical and financial justification. The execution of laboratory or pilot scale test 

programs may be recommended to evaluate the feasibility of the selected option.  

 Areas of solar pond systems that are typically targeted for optimization includes the following: 

• Establishing pond floor seepage rate and lateral seepage rates 

• Identification of seepage reduction or mitigation strategies 

• Integration of topography data into ArcGIS models for pond configuration 

• Pond segmentation to maximize the use of natural  topography to assist inter-pond brine 

transfers  

• Impact of topography and salts buckling on the reduction of effective evaporation area 

• Optimization of ponds cut-off points and chemistry to produce high grade potassium salts 

• Mitigation of entrainment brine losses 

• Berm failure prevention 

• Brine transfer pump station optimization 



 

Company Profile ς Pond Expertise   
 

- 7 - 

Evaporation Pan Test Programs 

NOVOPRO had prepared numerous evaporation pan test protocols based on standard Class A  pans for 

on-site pan evaporation measurement of both water and potash brines. This testwork program provides 

the evaporation rates of brine compositions that reflect the projected brine compositions in the ponds, 

and also for freshwater, which is the baseline to compare evaporation rates of the project site with 

other locations throughout the world. NOVOPRO provides detailed operating programs, brine recipes 

for each pan, evaporation rate measuring protocol, datasheets to record the daily results, as well as 

brine sampling procedure and testing protocol. Data from evaporation pans is continuously monitored 

and analyses reviewed to keep an up to date view on the evaporation rates and the state of the pans. 

Brine adjustment procedures are also provided as needed in the case where extreme weather adversely 

affects the testing program. Ultimately the pan program provides information on the impact of the 

activity of a brine on its evaporation rate the site.   Brine activity can be correlated to Mg content or 

brine density  to produce evaporation curve for a site that are based on factor that can be easily 

measured in the field. 

 

 
 

 
Example of a Pan Test Configuration 



 

Company Profile ς Pond Expertise   
 

- 8 - 

Pilot Pond Programs 

NOVOPRO has defined and assisted in the coordination and management of multiple Pilot Pond 

testwork programs. The goals of a pilot pond program are specifically tailored to the needs and 

objectives of the project. Pilot ponds can be used to produce representative crude salts from the source 

brine, to confirm evaporation rates, to provide equilibrium and kinetic data, or to gather data on pond 

start-up. Pilot ponds are also often used to produce and provide feed material for a subsequent process 

testwork programs. 

For pilot pond test programs, NOVOPRO has provided the following;  

• Pilot pond construction designs including pond size, configuration and materials required. 

• Test plans for the pilot ponds, including sampling frequency, sampling methods, brine transfer 

methods and frequency, harvesting methodology and data recording templates 

• Pilot pond operation model to determine weekly/daily flow schedules 

• Support during the operation of the pilot ponds, including review of the analytical results of the 

brine samples, development of the brine concentration path chart, and advance notice of brine 

transfers 

• Based upon the analytical results of the minerals harvested at the end of the program, 

NOVOPRO provides a final report on the quantity, quality and species of salts produced as 

compared to the design. Harvested salt can be used for future testwork programs 
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Brine Transfer  

NOVOPRO have developed a number of brine transfer solutions, all specifically configured to the brine 

volumes, concentration and composition. In applications where pumping is deemed necessary, salt 

deposition on and within the pumps are of primary concern, and dictate the transfer method, either 

conveyor type, axial or vertical turbine, and whether or not dilution water/weak brine should be 

introduced to avoid salt build-up during operations or at periodic shutdowns.  

NOVOPRO has also developed designs of transfer weirs for inter-pond brine transfer where changes in 

the operating level of the ponds are utilized for brine transfer. These integrate simplicity in their design 

to allow the operations group to easily adjust operating levels and flow rates over the weirs, and allow 

for the periodic de-salting operations that are required.   

Where transport of brine over long distances are required, NOVOPRO has developed solutions including 

a combination of pipelines, trenches and or canals based upon the elevation difference available, flow 

rates, brine composition and soli permeability.   

 

 
 

Operational Expertise  

NOVOPRO have staff with extensive experience in the operations and start-up of evaporation ponds. 

NOVOPRO has developed a number of pond operational strategies including brine transfer schedules 

based on the concentration in each ponds, utilization of pond weir, methods of maintaining uniform salt 

floors, tailings managements, and equipment maintenance in salts environment. In addition, NOVOPRO 

provides project specific insight on the development of operational schedules, typical maintenance 

requirements, required operational and maintenance staff.  

NOVOPRO has developed detailed pond start-up plans for new evaporation ponds which include start 

up timeline, requirements to develop a halite base for the harvesting ponds, the impact of additional 

ponds on existing operation and their impact on production. 
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Additional expertise available include: 

• Feed brine modelling based on target production  

• Pond start-up, ramp-up and operating programs 

• Detailed brine monitoring, back-mixing and transfer timing 

• Recommended brine operating levels and transfer methods 

• Tailings management options: berms raising vs salts harvesting 

• Brine transfer equipment, performance and maintenance strategies. 

• Pond harvesting strategy and recommended equipment  

• Equipment maintenance programs  

Pond Harvesting Expertise 

NOVOPRO has conduct a number of detailed harvesting and transport analysis of precipitated salts. 

These analysis focus of the tonnage of salt precipitated and the variation in the quantity and quality of 

salts precipitated at various points of the evaporation season and the type of equipment most suited to 

handle the amount of material.  The analysis will also look at the impact of harvesting operation on the 

required evaporation area, pond operating levels and the need for stockpiles.  

The following items are the main factors that will influent the harvesting strategy: 

• Seasonal variation of precipitated salt quality and quantity. 

• Trade off between dry harvesting vs dredging. 

• Pond de-watering 

• Harvesting methodology of carnallite ponds 

• Selection of mobile equipment for harvesting and transport of salts. 

• Annual and seasonal harvesting schedule  

• Interim crude salt stockpile design and recommended volumes  

 

 

 



 

 

  Company Profile ς Pond Expertise   
 

 

 

- 11 - 

Relevant Project Specific Experience 
 

Project Client Country Year Capacity Phase Involvement 

EVAPORATION PONDS 

Sevier Playa Potash Project 
Crystal Peak Minerals 

Inc. 
USA 

2016- 

Present 

300,000 tpy  

SOP 

¶ Feasibility Study for Playa brine recovery, Evaporation Ponds, 
Harvesting Ponds, crude salt harvesting and Processing Plant 

¶ Bridge Engineering 

Yara Dallol Potash Project Yara International ASA Ethiopia 
2013-

2018 

600,000 tpy  

SOP 

¶ Due Diligence, Scoping and Feasibility Study for Solution 
Mining, Evaporation Ponds, Harvesting Ponds, crude salt 
harvesting and Processing Plant 

¶ Solution Mining and evaporation pond Pilot Program 

¶ Process Development 

Australian Potash Australian Potash Australia 
2016- 

Present 

150,000 tpy  

SOP 

¶ Scoping and Feasibility Study for Playa brine extraction, 
Evaporation Ponds, Harvesting Ponds, crude salt harvesting and 
Processing Plant 

MacKay Potash Project Agrimin Australia 2018 
426,000 tpy  

SOP 
¶ Feasibility Study for Playa brine extraction, Evaporation Ponds, 

Harvesting Ponds, Crude salt harvesting and Processing Plant 

Great Salt Lake Potash Compass Minerals USA 2018 - 

Operating Facility 

¶ Participated in a number of process improvement exercises 
within the operating facility 
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Project Client Country Year Capacity Phase Involvement 

Wendover Intrepid Potash USA 2015 - 

Operating Facility 

¶ Modeled the evaporation pathway of the evaporation ponds, 
focusing on purge brine endpoint. 

¶ Identify and remedy high MgCl2 and sulfate brine leakages 

¶ Investigate the K:Mg:SO4 ratios, and propose changes to the 
operational methodology of the harvest ponds. 

Moab Utah Intrepid Potash USA 2015 - 

Operating Facility 

¶ Maintained and updated the mass balance for the evaporation 
ponds for a number of ponds. 

Carlsbad HB Mine Intrepid Potash USA 2015 - 

Operating Facility 

¶ Developed the pond evaporation model for newly constructed 
evaporation ponds 

¶ Integrated actual evaporation rates into the model based on 
the pond brine compositions and timing between transfers. 

¶ Prediction of the purge brine composition 

Carlsbad HB Mine Intrepid Potash USA 2015 - 

Operating Facility 

¶ Modeling and monitoring of operational ponds to avoid to 
avoid decahydrate formation in the transfer pumps. This 
involved monitoring and anticipating the fouling conditions to 
initiate dilution water injection. 

Oxley Potash NOP Project Centrex Metals Ltd Australia 2017 - ¶ Scoping Study to perform modeling and preliminary design for 
the solar evaporation ponds, and review the process design 

SOP Project US MAG USA 2017 
100,000 tpy  

SOP 

Operating Facility 

¶ Evaporation pond and process modeling to create additional 
ponds to recover and process potassium bearing minerals. 
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Project Client Country Year Capacity Phase Involvement 

Khour Potash Project IMPASCO Iran 
2016-

2017 

100,000 tpy 

(Based on carnallitic 

brine) 

¶ Feasibility Study for the optimisation of carnallite ponds, pond 
modelling for increasing output of carnallite harvest. 

Torud Potash IMIDRO Iran 2017 

400,000 tpy  

(Based on Carnallytic 

brine) 

¶ Feasibility Study to perform preliminary pond and process 
modeling on the brine sourced from the local playa to produce 
MOP and magnesium oxide 

Muskowekan Potash Project Encanto Potash Corp. Canada 2015 2,800,000 tpy 

¶ Pre-Feasibility Study for the design of an 800,000 tpy cold 
crystallization ôcrackingõ pond for the recovery of sylvite from 

secondary solution mining brine. The crystallization pond 
featured a labyrinth design to minimize short-circuiting and 
recovered product as a slurry using a floating dredge with on 
board slurry pump, and flexible connection to land based 
pipeline. 

 

 


