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DWD-Compass®: Modeling and Prediction of
Corrosion in Drinking Water Distribution
Systems
Highly Effective Software Solutions to Copper Tube

Corrosion in Drinking Water Distribution Systems
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Overview of DWD-Compass: Modeling and Prediction of Corrosion Drinking Water
Distribution Systems

Pinhole leaks in copper pipes and
tubing in potable water distribution
systems in hotels, hospitals, homes
and other residential, commercial,
and industrial buildings have been on
the rise in recent years. The insidious
leaks not only cause losses of water

but may also cause serious damages

to the walls, ceilings, fittings, carrosionclinic.com

furniture, equipment and other neighboring structures. The leaks often raise health concerns of
the quality of drinking water. Some of the critical factors influencing the corrosivity of the
drinking water include: water pH, dissolved oxygen in water, water temperature, water velocity,
water conductivity, alkalinity, hardness, concentrations of chloride, sulfate, phosphate,
dissolved inorganic carbon (DIC), and others. DWD-Compass is the only device and OS
independent predictive software on the market for the modeling and life prediction of copper
tube corrosion in drinking water distribution systems. Designers, engineers, architects,
consultants, maintenance and inspection personnel can quickly assess and quantify the impact
of the drinking water chemistry on the copper solubility (also known as cuprosolvency), the
standing time to reach the US EPA's action level of 1.3 mg/L, the standing time to reach WHQO's

limit of 2.0 mg/L, the corrosion rate, the corrosion depth, and the remaining to perforation.

Under the water chemistry shown in Figure 1 below, DWD-Compass predicts that the copper
solubility is 0.565 mg/L, the standing time to reach the US EPA's action level of 1.3 mg/L is 303
hours, the standing time to reach the WHOQO's limit of 2.0 mg/L is 466 hours, the corrosion rate of

copper tube is 0.007 mm/y, the corrosion depth is 0.1 mm, the time-to-perforation is 34.363
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years, and the mode of failure is general corrosion, erosion, cavitation, and pitting. DWD-
Compass also predicts the scaling tendency of the specified water chemistry. The commonly
used Langelier Saturation Index (LSI) and Ryznar Stability Index (RSI) are computed for the
prevailing operating conditions. The corrosivity of water is predicted and classified in
accordance with the LSl results. In Figure 1 below, DWD-Compass predicts that the specified

water chemistry is corrosive and has no scale forming tendency.

DWD-Compass ® 9.20 Modeling and Prediction of Corrosion in Drinking Water Distribution Systems

Pipe Location/Ref No. Campus 14, Building #3, 1" Type K Tube 22-Mar-21
Design Data Corrosion Prediction
Design Life years 50.000 Copper Solubility  mg/L 0.565
Age of Copper Pipe years 15.000 Standing Time To EPA 1.2 mg/L  hours 303
Pipe Internal Diametar mm 25.273 Standing Time To WHO 2 mg/L  hours 466

Nominal Wall Thickness mm 1.651 Corrosion Depth at Pipe Age mm 0.100

Water Chemistry Corrosion Rate at Pipe Age  mmy/y 0.007

Water pH pH 7.600 Remaining Time to Perforation  years 34,6306

Water Temperature °C 20.000 Failure Mode: general, erosion, cavitation, pitting
Calcium [ Ca®*] mg/L 33.300
Chloride [ CI] mg/L 28.000 22.000-
Orthophosphate [ PO, ] mg/L 0.020 200004
. 18.0004
Sulphate [ 50, mg/L 66.100
p [50,7] g/ 16.000.
Total Alkalinity as CaCO5 mg/L 33.900 14.0004
Total Hardness as CaCO4 mg/L 150.000 12.0004
10.0004
Total Dissolved Solids (TDS) mg/L 2,275.000
8.000
Dissolved Inorganic Carbon (DIC) mg/L 8.280 60004
Use Measured DIC {mg/L) 4.000;
2.0004
Langelier Saturation Index (LSI) -0.814 0.000

01 2 3 4 5 6 7 8 9 10
Ryznar Stability Index (RSI) 9.228

Water is corrosive, No scale forming tendency. Cu Solubility (mg/L) vs. pH M
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Figure 1 Overview of DWD-Compass.

DWD-Compass models the effects of dissolved inorganic carbon (DIC) and orthophosphate on
copper tube corrosion in drinking water distribution systems. The predictive engine in DWD-

Compass determines the DIC based on the specified water chemistry (Figure 1). If DIC is



included in the water analysis report, users of the DWD-Compass has the option to override the
predicted value by checking the "Use Measured DIC (mg/L)" box (Figure 2) and enter the
measured DIC for use by the software. The effects of dissolved inorganic carbon (DIC) and

orthophosphate on cuprosolvency are plotted in Figure 2 and Figure 3 respectively.

Water Chemistry Corrosion Rate at Pipe Age  mm/y 0.007
Water pH pH 7.600 Remaining Time to Perforation years 34.636
Water Temperature °C 20.000 Failure Mode: general, erosion, cavitation, pitting
Calcium [ Ca®*] mg/L 33.300
Chloride [ CI'] mg/L 28.000 0600
Orthophosphate [ PO, ] mg/L 0.020
0.500
Sulphate [ 50, ] mg/L 66.100
Total Alkalinity as CaCO5 mg/L 33.900 0.400
Total Hardness as CaCO3 mg/L 150.000 9.300
Total Dissolved Solids (TDS) mg/L 2,275.000
; ; 0.200
Dissolved Inorganic Carbaon (DIC) mgfL 8.280
Use Measured DIC {mg/L) 0.100
Langelier Saturation Index (LSI) -0.814 0.000
]

Ryznar Stability Index (RSI) 5.228

Cu Solubility (mg/L) vs. DIC [mg/L) v

Water is corrosive. No scale forming tendency.

Cu Solubility {mag/L} vs. pH
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Cu Solubility (ma/L} vs. PO4 (ma/L)

Cu Solubility (mg/L) vs. DIC {(ma/L)

Figure 2 DWD-Compass models the effect of dissolved inorganic carbon (DIC) the copper

solubility.



DWD-Compass ® 9.20 Modeling and Prediction of Corrosion in Drinking Water Distribution Systems

Pipe Location/Ref No. Campus 1A, Building #3, 1" Type K Tube 22-Mar-21
Design Data Corrosion Prediction
Design Life years 50.000 Copper Solubility  mg/L 0.631
Age of Copper Pipe years 15.000 Standing Time To EPA 1.3 mg/L  hours 303
Pipe Internal Diameter mm 25.273 Standing Time To WHO 2 mg/L  hours 466
Nominal Wall Thickness mim 1.651 Corrosion Depth at Pipe Age mm 0.100
Water Chemistry Carrosion Rate at Pipe Age  mmjy 0.007
Water pH pH 7.600 Remaining Time to Perforation  years 34.636
Water Temperature °C 20.000 Failure Mode: general, erosion, cavitation, pitting
Calcium [ Ca?*] mg/L 33.300
Chloride [ CI'] mg/L 283.000 0.600
Orthophosphate [ P04 | mg/L 0.020
0.500
Sulphate [ S04* 1 mg/L 66.100
Total Alkalinity as CaCO5 mg/L 33.900 0.400
Total Hardness as CaCO; mg/L 150.000 0.300
Total Dissolved Solids (TDS) mg/L 2,275.000
0.200
Dissolved Inorganic Carbon (DIC) mg/L
Use Measured DIC {mg/L) 10.000 0.100
Langelier Saturation Index (L5I) -0.814 0.000

Ryznar Stability Index (RSI) 9.228

Water is corrosive. No scale forming tendency. Cu solubility (mg/L) vs. PO4 (mg/1) ¥
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Figure 3 DWD-Compass models the effect orthophosphate on the copper solubility.

Using DWD-Compass is as easy as 1-2-3:

(1) Copper tube design data;

(2) Enter the water chemistry;

(3) Review the prediction results (Plotting options include: Cu solubility vs. pH; Cu solubility vs.

PO4; Cu solubility vs. DIC).

The powerful applications of DWD-Compass are truly unlimited in modeling and predicting

corrosion in drinking water distribution systems. Contact us for licensing details.

DWD-Compass, giving you the right directions in managing corrosion in drinking water

distribution systems.


https://www.corrosionclinic.com/license_contact.php

