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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization. 

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.
org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 5, Ferrous metal pipes and metallic fittings, 
Subcommittee SC 2, Cast iron pipes, fittings and their joints.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Water aggressiveness evaluation and optimized 
lining choice

1	 Scope

This document provides details about the aggressiveness factors, evaluation indicators of raw water, or 
inlet water of ductile iron pipe system and relevant lining information applicable to ductile iron pipes, 
fittings and accessories used in water mains and distribution system.

This document is intended to serve as a tool for estimating the properties of certain water and their 
effect on internal linings of ductile iron pipes, fittings and accessories used in water mains and 
distribution system which are specified in ISO  2531, ISO  16631 and can be used to decide the most 
appropriate protective measures to ensure long term durability of pipeline.

It is not always possible to definitively determine the aggressive parameters of certain water, and fully 
considered by limited test and evaluation. Therefore, the history information of the evaluated water, 
experiences of local water works can be taken for reference.

The aggressiveness evaluation of water can be carried out before determining the internal lining 
materials of certain pipeline, and the evaluation and relevant tests can be done by qualified laboratories 
and engineers.

Water that leads to high-level scaling in the pipeline is believed aggressive.

Drainage and waste water are not in the scope of this document, the internal protection of drainage and 
waste water can be recommended by pipe suppliers.

2	 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 2531, Ductile iron pipes, fittings, accessories and their joints for water applications

ISO  16631, Ductile iron pipes, fittings, accessories and their joints compatible with plastic (PVC or PE) 
piping systems, for water applications and for plastic pipeline connections, repair and replacement

3	 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 2531 and ISO 16631 and the 
following apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at https://www.iso.org/obp

—	 IEC Electropedia: available at https://www.electropedia.org/
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3.1
scaling
dissolvable salts, residues of water pipeline inner surface reaction and other solids deposit on the inner 
surface of pipeline components, which will reduce the cross-sectional area and increase the head loss

Note 1 to entry: Scaling is sometimes also harmful to water quality and pipeline service life. The scaling process 
is normally related to the water chemical stability, temperature, flow rate, inner surface roughness of the 
pipeline component.

3.2
corrosive water
type of water which attacks metal component (pipe, fitting, accessories) without an internal coating

Note  1  to  entry:  The chemical reactions produce ferrous and then ferric hydroxides, forming nodules and 
tuberculation, which eventually reduce the component’s cross-sectional area and significantly increase head 
loss, reduce the service life of metal pipeline components.

3.3
water aggressiveness
propensity to react with materials containing calcium such as hydraulic binders 

Note 1 to entry: Depending on the chemical analysis, mineral content, pH and temperature of the water, three 
cases can occur:

—	 Water in calco-carbonic equilibrium does not attack or deposit calcium carbonate at a given temperature.

—	 Scaling water tends to deposit calcium salts (carbonates, etc.) on the pipeline components’ inner surface.

—	 Aggressive water can attack certain components of cement mortar containing calcium (lime, calcium silicate 
and calcium silicoaluminate).

Note 2 to entry: Normally, ductile iron pipe components are supplied with linings, and cement mortar linings are 
the standard internal protection, so aggressive water and water aggressiveness are mostly used in this document. 
But the reaction with uncoated metal surface is also considered and described in some parts of this document.

4	 Water aggressiveness evaluation

4.1	 Normal internal corrosion mechanics

Internal corrosion mechanics of ferrous pipeline system have been studied for decades, according to 
the state of art, major pipeline internal corrosion problems can be traced to the stability of calcium 
magnesium carbonate system and iron system in the water. The status and the change of stability of 
these systems can lead to the deposition and dissolvement of carbonate and ferrous compound, which 
is the major reason of lining failure, red water, yellow water, scaling and related secondary corrosion.

The stability of calcium magnesium carbonate system and iron system are complex systemic ion 
balance problem related to multiple positive and negative ions, and highly related to water temperature. 
Considering those factors one by one is not a good way to get comprehensive information of the water 
aggressiveness, those factors are a united system and can be considered systematically.

Many indexes and indicators are concluded to evaluate the aggressiveness or stability of water.

4.2	 Internal protection of ductile iron pipe

Ductile iron pipes are normally supplied with internal linings. There can be some special applications 
without internal linings. Linings are believed an effective way to protect the pipe when they are used 
appropriately. It is possible to categorize all existing linings as isolation barriers (polymeric linings), 
active protection (cement mortar lining), or their combination (cement mortar lining+seal coat). Cement 
mortar linings are standard internal protection of ductile iron pipes, and currently, most of ductile iron 
pipes are lined by cement mortar lining.
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