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CASE STUDY – WATER SYSTEM HARDENING 

The major benefits of SHAKEALERT™ can be divided into two 
broad categories, one is a public alerting system delivered via smart 
phone to millions of people at one time. The second is a machine 
alerting system delivered electronically to computers and control 
systems wherein automatic responses occur without human 
intervention or delay. 

The public alerting system is not yet ready. Efforts are underway 
to develop the technology and there will be a need to train everyone 
so that an alert is not simply a chaotic, ineffective event. 

The machine alerting system, however, is ready now, and is in 
fact being used to protect one of our most valuable resources, 
potable water supply. 

Prior to the availability of SHAKEALERT™ many planners and 
managers viewed earthquake disaster planning as a fruitless 
exercise and preferred instead to plan to simply rebuild all that was 
lost and broken. This is no longer a responsible or viable approach 
because facilities can now be hardened before earthquake shaking 
and saved from widespread damage. This Technical Bulletin will 
describe how SHAKEALERT™ is being used now in the water 
supply industry to save money and lives. 

Consider, as an example, a municipal water system for a city of 
50,000 people.  Water is an extremely important commodity for 
our everyday lives, but it will be even more important in the 
aftermath of an earthquake. Following a quake, it will be important 
to be able to communicate, to eat and to move from place to 
place… but it will be critical to be able to drink!  We cannot live 
for more than a few days without water, making it the single most 
important community asset after a disastrous quake. 

Like most cities, our example water system consists of water 
sources (wells or pump stations), a water treatment plant, pumping 
stations, pipelines, and reservoirs to store excess water.  All of 
these elements are vulnerable to damage from earthquakes.  Up 
until now our city’s only financially viable alternative was to hope 
to be able to rebuild quickly after a quake. That strategy, however, 
usually results in over 30 days of water outage following a 
subduction zone sized earthquake event. It is typical for the well 
pumps to be damaged by shaking and for the facilities to burn. The 
treatment plant will also burn and all the rotating machinery (like 
blowers and pumps) will tear themselves to pieces. The pipelines 
will break from ground motion and the reservoirs will empty 
through the open ruptured watermains. Customers will be out of 
water until all these parts and pieces can be repaired and replaced. 

Our example city has realized, however, that they can save a 
majority of their water facilities by hardening them immediately 
before an earthquake starts shaking them to pieces. There may still 
be repairs necessary after a quake, but they will likely have the 
ability to deliver water to houses or to community-accessible 
distribution points. How is this possible? 

Our example City has installed SHAKEALERT™ and they will 
have advance warning of an earthquake, as much as several 
minutes of warning from a large Cascadia quake. After an 
earthquake has occurred, but before the shaking begins, the 
SHAKEALERT™ alarm will be delivered quickly and 
automatically to the city’s existing computer control system, the 
same control system that routinely operates the water system and 
tells those facilities when to start and when to stop. As soon as the 
alarm is received, and without any human intervention, things start 
to happen quickly: 

• All wells are shut down to prevent rotational damage and 
when they have stopped the power is automatically disconnected 
so there is no source of ignition and the well building won’t burn. 
• All rotating machinery in the treatment plant is stopped so 
it won’t be damaged while its running. In addition, gas hazards 
and electrical hazards are isolated to protect nearby workers. 
• Reservoir valves are automatically closed or partly closed 
to protect and save the stored water for later use. Some valves 
are only partially closed so that some water can be delivered to 
customers during the quake and in the event of a false alarm. 
• Field crews are alerted via radio to get workers and 
contractors to a safe area prior to shaking. 
• Office personnel are alerted via building alarm to take 
cover and to begin post-quake emergency actions. 

 

These automatic actions will reduce damage, save lives, and make 
recovery possible in a shorter timeframe than would otherwise be 
the case.  What’s more, these actions will be just as valuable in the 
long-term, after facilities are replaced and upgraded.  

SHAKEALERT™ is not a substitute for the proper planning and 
rebuilding of facilities so that they are strong enough and resilient 
enough to survive a quake. But replacement and rebuilding will 
take our example city 50 years or longer to complete and cost 
hundreds of millions of dollars. Ratepayers simply cannot afford to 
upgrade the entire municipal water system in a short period of time. 
But they can afford SHAKEALERT™. Our example city installed 
SHAKEALERT™ for less than the cost of a good pickup truck. 

But perhaps, most important of all, SHAKEALERT™ can be 
installed now. The technology has been proven to be effective and 
stable and there is no waiting period once the decision is made to 
implement SHAKEALERT™.  Our example city was able to 
install SHAKEALERT™ using funds on-hand and the ratepayers 
received one of the most cost-effective upgrades imaginable in 
their level of service. 
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