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WARP - Water main Renewal Planner

WARP is a computer software that analyzes historical breakage rates of water
mains, projects future breakage rates, computes life-cycle costs and generates
planning scenario. Time dependent effects such as climate and cathodic protec-
tion are explicitly considered.

Background

Identifying water main breakage patterns over time is an effective and inexpen-
sive alternative to measure the structural deterioration of a water distribution sys-
tem. Breakage rates of water mains are affected by many factors, pipe-intrinsic,
environmental and operational. An effective water main renewal plan must con-
sider their future breakage rates, and to forecast breakage rates one must (a) iden-
tify the “true” background deterioration rates of the water mains, and (b) quan-
tify the impact of various environmental factors as well as operational strategies
on future breakage rates.

Description

WARP uses a multi-covariate exponential model to discern breakage patterns
while considering time-dependent factors such as temperature (in the form of
freezing index), soil moisture (in the form of rainfall deficit) and cathodic protec-
tion (CP) strategies, including hotspot CP as well as systematic retrofit CP. Non-
time-dependent (or static) factors such as pipe characteristics or soil type are
considered through water main grouping.

The background ageing rates of the water mains enable to project their future
breakage rates. In addition, the impact of operational strategies such as various
schedules of cathodic protection (both hotspot and retrofit) and pipe replacement
can be tested. Subsequently, the life cycle costs of various scenarios operational
strategies can be evaluated and fine-tuned to achieve maximum efficiency in re-
source allocation.

Traditional approaches to analyzing water main breakage patterns consider only
static factors influencing these breakage patterns. WARP is the first and so far
the only approach that enables the consideration of dynamic factors such as cli-
mate and cathodic protection. WARRP is also the only approach that allows the
consideration of cathodic protection strategies in forecasting the life cycle costs
of water mains.

Users and beneficiaries

WARP is an invaluable decision support tool for the effective planning of water
main renewal. Users include municipalities, water utilities and consulting engi-
neers.

Contact: Yehuda Kleiner « National Research Council « 1200 Montreal Rd
Ottawa, ON K1A OR6 Canada » 613-993-3805 » 613-993-1866 * Yehuda.Kleiner@nrc.ca
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