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WQ Guideline Development in SA

• DWS published the first SA WQ 
Guidelines in 1993 with a revision in 1996

• Intended primarily to assist with 
establishing water quality requirements in 
water bodies and improved management 

• Guidelines also found application in 
evaluation of fitness for use

• Perception that the 1996 were out of date 
led to a needs assessment by panel of 
experts. Report published in 2008.



Several Guideline Documents 

are Currently in Use

• Irrigation water 
quality 
classification 
diagram by      
US Salinity 
Laboratory Staff 
(1954)



SA Water Quality Guidelines 
(1996)



Why revise the current guidelines?

• The changed approach to WQ management 
embodied in the ‘new’ 1998 National Water 
Act, calls for compatible Guidelines

• ‘Risk’ envisaged to  provide a common 
philosophical basis for decision making

• Current guidelines are very generic in nature 
– no site specificity  (don’t consider climate, 
soil, crop, irrigation management) 

• Focussed on inorganic constituents  (e.g. 
COD, nutrients, pesticides are not considered)

• Current guidance are unambiguous (in 
practice uncertainty)



Execution of the Project

• Assemble a strong multi-disciplinary team to 
undertake the research and development

• Soil Scientists

• Crop Production Experts

• Microbiologist

• Pesticide Expert

• Computer Programmer and Modellers

• Project Advisors
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• Decide on water constituents to consider in 
the DSS

• Identify suitability indicators to use in 
assessing irrigation water fitness-for-use

• Determine which factors and water 
constituents affect each suitability indicator

• Integrate these factors using steady state 
(Tier 1) and dynamic modelling (Tier 2)  
approaches to quantify the effect of water 
constituents on suitability indicators

• Design and develop the electronic DSS

Development of the DSS



Fundamental Differences with 

Other Guidelines

• Risk based

• Allow for greater site-specificity

• Primarily a software based Decision Support 
System (rather than text based guidelines)

• Water quality assessed at different levels of 
sophistication (Tiers)



The DSS is used to:

1. Evaluate the fitness-for-use of a specific 
water ( Irrigator, water analysis laboratory). 
For what can this water be used? What are 
the implications for soil quality and crop 
yield when using this water?

2. Establish (set) water quality requirements 
that will meet the needs of irrigation water 
users (Water resource manager at DWS). 
What quality water is required for irrigation?



Water Constituents for DSS

Macro ions Biological parameters General

Calcium

Carbonate / Bicarbonate

Chloride

Magnesium

Sodium

Sulphate

Human and animal 

pathogens (E. coli)

COD

pH

Corrosion

Clogging

Suspended solids

Salinity and sodicity Nutrients Pesticides

Electrical conductivity

Sodicity (SAR)

Nitrogen

Phosphorus

Potassium

Atrazine

Trace elements

Aluminium

Arsenic

Beryllium

Boron

Cadmium

Chromium(VI)

Cobalt

Copper

Fluoride

Iron

Lead

Lithium

Manganese

Mercury

Molybdenum

Nickel

Selenium

Uranium

Vanadium

Zinc



• Soil Quality

• Crop Yield & Quality

• Irrigation Equipment

Aspects Affected by Irrigation 

Water Composition



Selected Irrigation Water 

Suitability Indicators

Soil Quality
Crop Yield & 

Quality

Irrigation 

Equipment

Root zone salinity Crop yield Scaling

Soil permeability Leaf scorching Corrosion

Excessive C 

loading

Microbial 

contamination

Clogging of 

drippers

Trace element 

accumulation /  

release to crops 

Nutrient effects on 

crop yield and 

quality

Effect of pesticides 

on crop yield



Effect of Water Constituents on 

Suitability Indicators

Soil quality
Crop yield and 

quality
Irrig Equip

Major 

Constituents
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Bicarbonate X X X

Calcium X X

Chloride X X X X

Magnesium X X

Sodium X X X X

Sulphate X

Electrical Conductivity X X X X X



Fitness-for-Use Classes

Ideal
NO IMPAIRMENT to the Fitness-for-Use of the water for 

its Intended use

Acceptable 
SOME IMPAIRMENT to the Fitness-for-Use of the water 

for its Intended use

Tolerable
INCREASINGLY UNACCEPTABLE  IMPAIRMENT to 

the Fitness-for-Use of the water for its Intended use

Unacceptable
UNACCEPTABLE  IMPAIRMENT to the Fitness-for-Use 

of the water for its Intended use



DSS Structure



Output   

Water and        Soil         Crop Yield     Irrigation 

Site           Quality      and Quality   Equipment

Properties



DSS Home  Page



Navigation Screen



Input / Edit Water Analysis



Navigation Screen



Tier 1 Water & Site Properties 



Tier 1 Output Page 2 Soil Quality (i)



Tier 1 Output Page 2

Soil Quality (ii)



Tier 1 Output Page 3

Crop Yield / Quality (i)



Tier 1 Output Page 3

Crop Yield / Quality (ii)



Tier 1 Output Page 4

Irrigation Equipment



Navigation Screen



Input / Edit Site Specific Factors



Navigation Screen



Water & Site Properties (a) Tier 2



Water & Site Properties (b) Tier 2



Tier 2 Soil Quality (a)



Tier 2 Soil Quality (b)



Tier 2 Crop yield & Quality (a) Maize



Tier 2 Crop Yield & Quality (b) Maize



Tier 2 Crop Yield & Quality (a) Onion



Tier 2 Crop Yield & Quality (b) Onion



Tier 2 Irrigation Equipment



The Way Forward

• Developed a DSS that introduce site 
specificity in the evaluation of the Fitness-
for-Use of irrigation WQ

• The DSS is available for download and 
testing by the user community. We look 
forward to your feed-back.

• The WRC approved a follow-on project that 
will allow us to enhance the features of the 
DSS and attend to potential “bugs”

• Invite everyone to contact John Annandale 
or myself  if you would like to be involved in 
this process.



Thank you for your attention

!

meiringd@gmail.com

John.Annandale@up.ac.za


