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Introduction to Version 3 of the Avista Advisor. 
 
Since its earliest conception, we have aimed to make the Advisor a simple yet useful tool for reverse 
osmosis plant designers and operators. With this latest version, we have redesigned the software to 
provide a number of additional tools, including biocide recommendation, coagulant recommendation, 
dechlorination calculations and additional information on each dosing system to allow the pumps and 
storage tanks to be easily sized. 
 
Also included in this version are an improved cleaner selection page and the ability to directly input a 
membrane concentrate analysis enabling a more accurate design to be produced for nanofiltration 
systems. 
 
These additions turn the Avista Advisor 3 into a complete formulated chemical design tool for reverse 
osmosis systems allowing the chemical consumption to be calculated, the equipment to dose it to be 
sized and the costs of applying the products to be calculated.  We hope you find it a useful tool. 
 
Avista Advisor 3 allows you to calculate the following chemical dosing: 
 

¶ Antiscalant 

¶ Biocide  

¶ Coagulant 

¶ Cleaners 

¶ Dechlorination 

¶ pH adjustment 
 
It will also allow you to calculate 
 

¶ Dosing pump flowrates  

¶ Dosing tank sizes 

¶ Chemical consumption  

¶ Chemical usage cost 
 

Screenshot of the Advisor Main Page which links to all calculations 

 
You will be able to produce datasheet printouts for each product calculated and summary sheets for 
dosing equipment sizing and chemical consumption.  The calculations can be performed in any order 
but it is recommended that the project information is completed first, followed by the antiscalant 
projection as this is the key to sizing all the pre-treatment equipment.  The following pages guide you 
through using each screen. 
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Getting Started 
 
Although not required to operate the software, we ask you to register your copy of the software to 
ensure you are kept up to date with the latest version. 
 
Navigation 
 
Avista Advisor 3 opens onto the screen shown on the previous page.  This page allows you to access 
all the calculation functions via the 8 blue buttons at the top of the page.   
 
The file management, registration and help functions are included on the grey button bar along with 
the print function. 
 
The help button will take you to an online version of this guide. 
 
Creating a New Projection 
 
Click on the project information button to input data on the calculation to be created.  Once this 
sheet is complete it is recommended that the antiscalant calculation is completed. 
 
After that all the other products that are required can be calculated in any order. 
 
Once all the data is entered please remember to save your file. 
 
Project printouts can be generated by selecting the print icon.  
 
The following sections describe each calculation page in detail.   
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Antiscalant Projection  
 
The antiscalant calculation in Advisor is based on requirement for an inhibitor to control the scale in the 
concentrate from the membrane system. This is normally done by inputting the raw water analysis, 
temperature and system recovery, and allowing the software to calculate the concentrate analysis. The 
concentrate analysis is then used to compute the scaling potential, which is then related to a requirement for 
Antiscalant. While this is generally sufficiently accurate for reverse osmosis systems, the analysis of the 
concentrate from a nanofiltration plant is highly dependent on the membrane that is selected.  Therefore, for 
nanofiltration systems the facility is provided to input a concentrate analysis.  This information is available on 
the projection that is obtained from the membrane manufacturer. 
 

 
Raw Water 
 
The raw water analysis may be input as mg/l ion, mg/l calcium carbonate or as meq/l.  As each input is made, 
the corresponding values for that ion are automatically calculated and displayed.   The ionic strength and total 
dissolved solids are also displayed, as is the levels of scale in the feed water and the carbonate and carbonic 
acid levels.   A running total of anions and cations is calculated and the required level of sodium or calcium (in 
the event of a shortage of cations) or chloride or sulfate (in the event of a shortage of anions). 
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If acid or sodium hydroxide is used to alter the feed water pH, then the required chemical may be selected 
from the pH correction drop-down box.  Hydrochloric or sulfuric acid may be selected, or sodium hydroxide 
may be used to increase the feed water pH. The revised level of carbon dioxide and carbonate is displayed as 
the pH calculation is made. pH adjustment is not normally required for scaling control. 
 
It is necessary to input the feedwater analysis for all projections, even those that will have a brine analysis 
inputted, as this screen provides pH and temperature data used in other calculations. 
 
hƴŎŜ ǘƘŜ ǿŀǘŜǊ ŀƴŀƭȅǎƛǎ ƛǎ ŎƻƳǇƭŜǘŜΣ ǘƘŜƴ ǘƘŜ ŀƴǘƛǎŎŀƭŀƴǘ ŎŀƭŎǳƭŀǘƛƻƴ Ƴŀȅ ōŜ ƳŀŘŜ ōȅ ǇǊŜǎǎƛƴƎ ǘƘŜ άhYέ 
button. 
 
Calculation 
 
The software calculates the concentrate analysis based on typical membrane rejections, calculates the scaling 
potential of the concentrate and the required level of antiscalant to protect the membrane system. This is then 
converted to a feed dose rate. 

 
By adjusting the system recovery, the concentrate analysis will change, thus changing the scaling potential. The 
scaling tendency for the salts that are a concern on an RO plant are displayed in graphical form, and in a table 
beneath the graph. If the user wishes to see the actual values of the salts in the concentrate, then these may 
ōŜ ŘƛǎǇƭŀȅŜŘ ōȅ ǇǊŜǎǎƛƴƎ ǘƘŜ ά{Ƙƻǿ !ƴŀƭȅǎƛǎέ ōǳǘǘƻƴΦ ¢ƘŜ ǳǎŜǊ Ƴŀȅ ǎǿƛǘŎƘ ōŀŎƪ ǘƻ ǘƘŜ ŎƘŀǊǘ ōȅ ǇǊŜǎǎƛƴƎ ǘƘŜ 
ά{Ƙƻǿ /ƘŀǊǘέ ōǳǘǘƻƴΦ 
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The Vitec antiscalant may be selected by using the drop down list.  The dose rate of antiscalant is displayed, or 
ƛƴ ǘƘŜ ŜǾŜƴǘ ǘƘŀǘ ǘƘŜ ǎŎŀƭƛƴƎ ǇƻǘŜƴǘƛŀƭ ƛǎ ƻǳǘǎƛŘŜ ǘƘŜ ŘƛǎǇƭŀȅŜŘ ŀƴǘƛǎŎŀƭŀƴǘΩǎ ƭƛƳƛǘǎ άb!έ όƴƻǘ ŀǇǇƭƛŎŀōƭŜύ ƛǎ 
displayed.  A flow rate for the dosing pump is also displayed.  In the event that the flow rate is below the limits 
of the available pump, then a dilution may be applied to the antiscalant. 
 
Should the projected concentrate analysis be significantly different from the projected (or actual) analysis, then 
the concentrate ŀƴŀƭȅǎƛǎ Ƴŀȅ ōŜ ƛƴǇǳǘ ŘƛǊŜŎǘƭȅ ōȅ ǇǊŜǎǎƛƴƎ ǘƘŜ άLƴǇǳǘ wŜƧŜŎǘ !ƴŀƭȅǎƛǎέ ōǳǘǘƻƴΦ 
 
Reject Analysis 
 
For systems using nanofiltration type elements, the conventional membrane rejection calculations are not 
sufficiently accurate for a scaling projection to be made.  For that reason, a concentrate analysis may be 
entered by clicking the concentrate button from the raw water analysis screen.  If this option is taken, then the 
system recovery is included to calculate the feed flowrate only. 
 
Antiscalant Selection 
 
There will normally be a number of antiscalants that can control scaling in the system.  Please consult the 
antiscalant selection guide or your Avista representative for advice on the most appropriate product for your 
application.   Your representative will take into account relevant product approvals, water source and cost in 
use when advising the most appropriate product. 
 
Once you are satisfied with your product selection, press OK to return to the main page. The antiscalant tank 
will now show your selected product, and the calculations will be included on the Chemical Dosing Summary 
and Chemical Usage pages. 
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Biocides  
 
Biocide selection and optimization for an RO plant is best made during the first year of operation of a plant. 
Many plants operate successfully without use of a biocide.  As there is no valid test available to determine the 
potential requirement for a biocide at the design stage, the biocide dosing can only be based on experience, 
either from similar plants or during operation. 
 

 
The Avista Advisor includes a recommendation for biocide dosing based on the water source and the operating 
temperature.  This allows a designer to include the necessary equipment or designate space for a dosing 
system should it become necessary in the future.  By selecting the appropriate water source and temperature, 
a recommended biocide and application rate will be made, and can be selected by clicking the first option. 
 
In the event that sufficient specific experience is available, then the second option ς ά¦ǎŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 
ōƛƻŎƛŘŜέ ς may be selected and the actual biocide dosing regime chosen. The dosing pump rate for the plant 
will be calculated based on the total feed flow to the RO plant. 
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Coagulants  
 
The selection of a coagulant for use in pretreating an RO plant is best made using either jar tests or a pilot 
study on site. In the event that this is not possible or practical, we have included options to make an estimate 
based solely on the source of the water, or on the feed water turbidity and colour. 
 

 
Select the correct water source from the drop down list. As the source of the water changes, the 
recommendation for coagulant based on the water source can be seen as an option immediately below the 
selection box. To recommend a coagulant based on the colour and turbidity, select the second option ς 
Estimate the coagulant dose based on these parameters ς and select the turbidity and colour range from the 
drop down boxes. If jar tests or site trials have been completed, then an actual dose rate may be entered by 
selecting the third option. 
As the coagulant dose rates are selected, then the dosing pump rate will be shown in a box. If the pump rate is 
too low to be dosed accurately with the available dosing pumps, then the concentration in the dosing tank may 
be varied to increase the dosing pump rate.  An allowance for backwash water may be made as a percentage of 
feed flow, to account for additional chemical. 
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Cleaning  
 
A cleaning projection may be carried out, for a system of up to three stages.  
 

 
By selecting the number of stages, the number of pressure vessels in each stage, and the number of elements 
in each of the pressure vessels, a calculation will be made of the volumes of fluid held in the pressure vessels. 
An estimate, based on this figure, will also be made for a suitable CIP tank and the volume of the pipework. 
By clicking on the volumes for the vessels, the CIP tank and the pipework, these figures may be altered, either 
by directly entering a volume or by altering the basis of the calculations. 
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Cleaner Selection  
 
The second part of the cleaning section relates to chemical selection. The most appropriate cleaners for the 
ŀǇǇƭƛŎŀǘƛƻƴ Ƴŀȅ ōŜ ǎŜƭŜŎǘŜŘ ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ ά{ŜƭŜŎǘ /ƭŜŀƴŜǊǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ Ŧƻǳƭŀƴǘǎέ ōƻȄΦ ¢ƘŜ ǎŜƭŜŎǘƛƻƴ 
Ƴŀȅ ōŜ ƭƛƳƛǘŜŘ ǘƻ ƻƴƭȅ ǇƻǿŘŜǊŜŘ ŎƭŜŀƴŜǊǎ ƻǊ ƻƴƭȅ ƭƛǉǳƛŘ ŎƭŜŀƴŜǊǎ ōȅ ǎŜƭŜŎǘƛƴƎ ǘƘƻǎŜ ƻǇǘƛƻƴǎΦ  ! άǇǊƛƳŀǊȅέ 
Ŧƻǳƭŀƴǘ Ƴŀȅ ōŜ ǎŜƭŜŎǘŜŘΣ ǿƘƛŎƘ ǿƛƭƭ ōŜ ǘƘŜ ƳŀƧƻǊ ƛǎǎǳŜ ǘƻ ōŜ ǊŜƳƻǾŜŘΣ ŀƴŘ ŀƴȅ ƴǳƳōŜǊ ƻŦ άǎŜŎƻƴŘŀǊȅέ Ŧƻǳƭŀƴǘǎ 
may ōŜ ŀŘŘŜŘΦ LŦ ǘƘŜ Ŧƻǳƭŀƴǘǎ ŀǊŜ ƴƻǘ ƪƴƻǿƴΣ ǘƘŜƴ ŀ άƳŀƛƴǘŀƛƴŀƴŎŜέ ŎƭŜŀƴ Ƴŀȅ ōŜ ǎŜƭŜŎǘŜŘΣ ǿƘƛŎƘ ǿƛƭƭ ǎŜƭŜŎǘ 
general purpose cleaners for the system. The cleaners may be manually selected by using the drop-down boxes 
at the top of the screen. Selecting the degree of fouling affects the recommended concentration of the 
chemicals. Altering the number of cleans per year will change the chemical consumption figures in the 
summary tables. 
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Dechlorination  
 
Dechlorination is essential for any RO plant feedwater containing chlorine.  The most common chemicals used 
for dechlorination are sodium metabisulfite powder (SMBS) or a solution of sodium bisulphite. It is important 
that the chemical used is catalyst free. A suitable sodium bisulphite solution may be sourced from Avista 
Technologies as Antichlor 30. 

 
The required level of sodium bisulphite for dechlorination is between 1.8mg/l and 2.6mg/l of SBS per mg/l of 
chlorine. The level required depends on the contact time available and temperature. 
 
Advisor allows the operator to vary the level of SBS required, the level of chlorine present in the feed, and the 
concentration of the supplied chemical in the tank. If SMBS powder is selected, then the dilution in the tank is 
automatically set at a maximum of 40%, as this is the maximum solubility practical for this chemical. 
 
The option to dechlorinate before or after media filtration is provided, and this allows for the additional 
chemical required to dechlorinate water for backwash. Avista recommend that the water is dechlorinated after 
filtration, as this will reduce the possibility of biogrowth in the filtration system and improve the filtration 
efficacy. 
 

A12 
 

 
 



 Avista Technologies, Inc.  Avista Technologies (UK) Ltd.  

 Phone: + 1 760 744 0536  Phone: + 44 131 449 6677  

Info@avistatech.com  Info@avistatech.co.uk  

 

Visit www.avistatech.co m for a list of global offices and distributors.  

 

 
Avista Advisor 3 

 

 

 
 
Chemical Dosing Summary  
 
The chemical dosing summary page gives a table with a summary of the products selected, with the dose rate, 
concentration in the tank, and the total pump flowrate to satisfy all the trains. 
By clicking the chemical name for each product, a design summary for the chemical dosing system will be 
displayed. For most chemicals, there are three options for the chemical dosing; a single pump and dosing tank 
dedicated to each train, common dosing for the entire plant, or a single pump per train drawing from a 
common tank. If a common dosing system for the whole plant is selected, then the number of dosing pumps 
may be varied. The pump dosing range will then be displayed, with minimum and maximum pump flows 
displayed. The coagulant dosing system is limited to having a common dosing system for the entire plant. 
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Chemical Usage Summary 
 
The chemical dosing summary screen gives a single page summary of the products selected, dose rates and 
annual chemical consumption. A further time-based quantity may also be selected, with daily, weekly, monthly 
or quarterly options. 
From this screen, a chemical consumption may be generated. 

 
Based on the time period set at the top of the screen, a recommendation for the number of packs of each 
selected chemical will be generated. An indication of the total period the packages will last is shown, to 
indicate if a smaller pack size would be more appropriate. Delivery details can be added, which together with 
the pack sizes and quantities will be shown on the quotation request page on the print out. 
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