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M OAW serves approximately 
1.5 million customers in 
Missouri. The utility owns 
and operates a network 

serving St. Louis County, as well as por-
tions of St. Charles and Jefferson coun-
ties, through a piped distribution system 
of approximately 4,500 miles, with pipes 
ranging from 2 to 42 inches in diameter. 
These mains pump water at a pressure 
ranging from 30 to 200 psi across 14 
pressure gradients.

GETTING TO THE BOTTOM OF PIPE BREAKS
MOAW was concerned about the pipe 
breaks in its system, so it partnered with 
Syrinix, a company that specializes in 
water system monitoring and analysis, 
to develop a “network calming” project. 
The project aimed to provide an extended 
overview of network behavior and iden-
tify problematic assets or operational 
issues through transient mitigation.

Thirty transient pressure loggers were 
deployed in MOAW’s St. Louis County ter-
ritory. The utility first selected hardware 
and planned the deployment of the pres-
sure loggers, which were backed up with 
regular analytical reports to implement 
any operational changes resulting from 
the insights provided. 

Syrinix requested details of MOAW’s 
previous pipe breaks in the area to 

 ■ identify which areas of the network 
had pressure-related issues, such as 
water hammer; 

 ■ produce detailed deployment plans for 
those areas; 

 ■ review the collected data and suggest 
mitigating actions for any transients 
captured; and

 ■ track key performance indicators 
(KPIs), such as burst rate, number of 
transients, etc., to prove that mitigation 
was effective for the MOAW network. 
Two pressure loggers were 

selected (Syrinix PIPEMINDER-S and 
PIPEMINDER-ONE Hydrant), which take 
sample pressure data at 128 samples 
per second and send 1-minute summary 
pressure data, guaranteeing that fast and 
aggressive transient events are detected. 
The data can be used later for other ana-
lytical techniques such as triangulation, 
which occurs when a transient event—
detected by two or more units that are 
hydraulically linked with the units’ time 
stamp functionality—is used to identify 

the event’s source. Along with any find-
ings via pressure data, supervisory control 
and data management (SCADA) data can 
be overlaid to find any correlations.

PROJECT SETUP
Because of the large extent of St. Louis 
County, the area was divided into 50 KPI 
zones to track the transient activity more 
accurately. To determine the best locations 
for the transient loggers, Syrinix focused 
on the areas with the highest break den-
sities. Break data were compiled, and a 
break heat map of the KPI zones was cre-
ated to identify the most critical areas.

Of the 30 pressure loggers used in 
MOAW’s project, 15 units were deployed in 
pump/booster stations through the entire 
length of the project while the rest were 
moved from zone to zone once enough 
information had been collected. The survey 
units collected information in an area for 

Data Analysis Isolates Water Main Breaks 
BY BEN SMITHER AND MATTHEW A. LUEDERS

To address pipe break problems within its distribution system, Missouri American Water 
(MOAW) worked with a monitoring and analysis company to find the causes and solutions, 
ultimately giving the utility valuable insights.

In the Field
PRACTICAL SOLUTIONS TO COMMON PROBLEMS

Figure 1. Pressure Oscillations
A graph shows the magnitude of the oscillations, which were caused by a faulty 
pressure-sustaining valve at a pump station.

http://www.awwa.org/opflow
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fopfl.1600&domain=pdf&date_stamp=2021-11-04


www.awwa.org/opflow November 2021  Opflow  9

https://doi.org/10.1002/opfl.1600

Ben Smither is vice president of engineering at Syrinix 
(www.syrinix.com/us), Henderson, Nev. Matthew A. Lueders 

is asset planning manager at Missouri American Water 
(www.missouriamwater.com), Brentwood, Mo.

2021 © American Water Works Association

one to two months on average before being 
relocated. Project reports were delivered 
every 15 days; if a significant event was 
detected, it was reported immediately.

BRINGING ISSUES TO LIGHT
Analysis of the data collected from mon-
itoring MOAW’s network showed several 
incidents that needed to be addressed.

Pressure Surge. One incident was 
tracked directly to a pumphouse. A pres-
sure logger set up at a booster station 
began to detect transient events of consid-
erable magnitude. These events occurred 
once pressure started to decrease 
smoothly and steadily, at which point a 
sharp spike in pressure was recorded by 
the transient logger. Several of these pres-
sure surges were analyzed, showing up to 
121 psi of difference between the highest 
crest and the lowest trough, in less than a 
second, occurring roughly at 10 p.m. CDT. 

This discovery indicated that the tran-
sient spike could be generated by an 
operational scheduled event. To identify 
the source of the event, Syrinix imported 
SCADA data and compared the times and 
dates of the transient events with the 
known operational events on the net-
work. It was found that the smooth and 
steady drop in pressure matched with a 
particular pump turning off at the pump 
station in which the logger was located.

Events of this magnitude that are cap-
tured near pump stations are typically 
caused by nonreturn valves slamming 
shut or poor control of actuated valves. 
Discussions with MOAW confirmed that 
this event was generated by an actuated 
valve at the pump station being quickly 
closed. MOAW said the pump station was 
scheduled for retirement and that the 
event would be taken into consideration 
in designing the replacement station. 

Pressure Oscillations. The second 
period of the analysis revealed a hot spot 
of longitudinal breaks in a different area 
of the St. Louis County territory in which 
KPIs showed high transient activity. Pres-
sure transient information collected by 

the units revealed a sustained oscil-
lation captured by several units in the 
area. Data from the transient logger at 
the pumping building nearby revealed 
regular periods of prolonged pressure 
oscillations, with an amplitude of 32.5 
psi and a frequency of 22 Hz (Figure 1). 

As with the valve closure event detected 
at the pump station, Syrinix imported 
SCADA data and looked for correlations. The 
event lasted several minutes, which could 
indicate the event was generated by a valve 
operation. SCADA data for valves were again 
plotted in parallel to the pressure oscillations 
detected by the logger device. 

At the end of the project, after further 
investigations that resulted in a study of 
the plans for the pump building, it was 
observed that the opening percentage 
of a butterfly pressure-sustaining valve 
(PSV) matched with the times the oscilla-
tion was observed. The oscillations were 
due to a faulty PSV at the pump station, 
which oscillated when regulating the 
pressure at the pipe.

Recurring Pressure Loss. In a final 
example, a review of pressure data on 
one specific area revealed a recurrent 
drop that reached up to 15 psi in range 
and propagated through most of the 
survey sites across that area. The high 
sample rate data were used to triangulate 
the source of the event. The result of the 
triangulation was located close to a pump 
station in one of the surveyed zones. 
SCADA data were overlaid on the pres-
sure data, showing that one of the pumps 
at the pump station was turned off, creat-
ing a transient event that was detected in 
the surrounding area (Figure 2). 

PROJECT SUCCESS 
The project gave MOAW the necessary 
insight and additional network knowledge 
to make changes to infrastructure assets or 
operations as needed. The project’s success 
and findings led to a recommendation to an 
affiliated water company, Pennsylvania 
American Water, which is undertaking a 
similar investigative project. 

Figure 2. A Recurrent Pressure Drop
A graph shows a transient event detected by all devices. Overlaid SCADA data 
showed that a pump at a nearby pump station was turned off.
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