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Dr. Peter Gleick of the Pacific 
Institute recently wrote that 
due to limitations on water 
supply and the high costs of 
developing alternative sup-

plies, maximizing the efficiency of water 
use is paramount to achieving sustain-
ability. He notes: “A key to improving 
efficiency is understanding where, when, 
and why we use water” (Gleick 2010). 
Unfortunately, data of this granularity is 
hard to come by in the water industry. In 
most utilities, data is a sparse commod-
ity or is collected in such vast and widely 
varying platforms that interrelationships 
are missed or remain hidden.

Th e development of the Smart Grid 
for Water is challenging this approach, by 
increasing the availability of data and in-
formation. Th e Smart Grid for Water can 
tell us not only how much water is used, 
but where and when. Th e Smart Grid for 
Water represents a paradigm shift  from 
a data-poor, hardware-centric model, 
to a data-rich environment that is 100% 
accurate and complete with location and 
GPS coordinates. Th is new approach has 
created the “Geo-Temporal Data Model”, 
providing the “where, when, and how” 
necessary to understand water use.

Th e future for effi  cient utilities lies 
in collecting and analyzing this data, and 
converting it in real-time to information. 
To be successful, we will need to increase 
our data awareness by:

increasing the amount of data (data • 
density) available to the utility and 
its customers;

increasing the capability of our • 
systems to manage and analyze this 
data; and
increasing our ability to present this • 
information in meaningful ways to 
shape behavior patterns of custom-
ers and the industry.

INCREASING DATA DENSITY
In the past, water utilities employed a 
data-poor model upon which to make 
decisions. One read per month—or 
worse, one read per quarter. Automated 
meter reading (AMR), while notionally 
increasing the data density available 
to the utility, in many cases only sup-
planted the meter reader. The result: one 
read per month. There was no increase 
in available data, but timeliness and 

accuracy were arguably increased.
Moving to a true “data-rich” model 

requires Advanced Metering Infrastruc-
ture (AMI) with its attendant communica-
tion backbone and increased frequency of 
reads. When combined with geo-spatial 
referencing, the data model achieves the 
data-rich capacity of the Geo-Temporal 
Data Model.

Th e transition from a “data-poor” 
condition to a “data-rich” environ-
ment not only provides better infor-
mation upon which to base decisions, 
but increases the speed at which those 
decisions can be made. For example, by 
deploying a system that can provide real- 
or near-real-time water-pumped versus 
water-delivered reports, a leak can be 
recognized immediately. Water theft  can 
be identifi ed rapidly. Missed meter data 
can be noticed instantly.

But such data-rich systems are a 
double-edged sword. Th e vast quantities 
of data accumulated can easily overwhelm 
information technology (IT) systems and 
the human capacity to assimilate. It is the 
pitfalls of data management and analysis 
that hinder the successful integration of 
utility data systems into the Smart Grid for 
Water and prevent transforming these da-
tabases into a coherent information system.

Utilities oft en struggle with the AMI 
data tsunami. Management systems 
designed for one meter-read per month 
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are now seeing 720 reads per month. A 
“simple” meter read is now represented 
by a data stream that is three orders of 
magnitude above what many systems can 
handle. And it does not stop there. When 
additional data such as leak/tamper fl ags, 
time/date stamps, peak/average fl ow 
tags, etc. are factored in, the data volume 
increases exponentially. As with many 
data collections systems, in the Smart Grid 
for Water, the bottleneck has shift ed away 
from the data collection to data analysis 
(Baraniuk 2011).

Th e benefi ts of the Smart Grid for 
Water data can easily vanish in this data 
tsunami. Th e result is that, in many cases, 
data collection is “dumbed down” to 
the lowest common denominator of the 
systems. Th is could be a limitation on the 
customer information or billing systems 
platform (e.g., systems can only accept 
one read per month), a limitation on 
storage capacity (physical or virtual), or a 
limitation on the ability to comb through 
the data to create information (analytical 
capacity and capability). In these cases, 
the increased data availability becomes a 
curse, and the response can be to rapidly 
reduce data collection from 720 reads 
per month back down to one. Th e utility 
has just inadvertently bought itself a very 
expensive meter reader.

INCREASING DATA ANALYSIS
The Smart Grid for Water has been erro-
neously defined as the “hardware-cen-
tric” AMR/AMI systems; that is, focused 
around the end-point and the communi-
cation infrastructure. But it will prove to 
be much more. The power of the smart 
grid is in the convergence of hardware, 
data, and software to search for and iden-
tify trends in data streams, and maximize 
the efficiency of water delivery, customer 
service, and utility operations.

Some of this analysis is already 
embedded within the AMI systems or 
meters themselves. For instance, leak 
detection and tamper fl ags are processed 
signals that are derived from raw data in 
the endpoint or meter register. Th is frees 
the human operator from divining this 
information from the raw data.

But the real benefi ts of the Smart 
Grid for Water lie in aggregative, integra-
tive, and derivative information that 
can be gleaned from combining data, 
particularly from those three critical 
databases that all utilities have or should 
have: Customer Information Systems 
databases answering the question “who, 
coupled with fi nancial information”; AMI 
databases, answering the questions “how 
much, and when”; and geospatial data-
bases answering the question “where”.

Th at is reviewing data from numer-
ous sources and developing tangible, 
actionable information. Under this ap-
proach, a meter read is not just a meter 
read. It forms a key part of the billing 
record; it forms a fundamental part of 
the leak loss (pumped versus billed) 
analysis; it establishes peak and average 
demand parameters; it is a key measure 
of the performance of water conservation 
activities; it forms the basis for feedback 
to the consumer directly on their impact 
on resources; and it is the foundation for 
key reporting elements associated with 
regulatory requirements such as compli-
ance with California’s 20 x 2020 Water 
Conservation Plan.

Th e key is that while this informa-
tion is aggregated and derivative, the data 
source itself is singular. Th ere is no need 
to store this data point across multiple 
platforms. Gather the data once; use it 
many times. A recent International Data 
Corporation report notes that “nearly 
75% of our digital world is a copy—only 
25% is unique,” and “the greatest chal-
lenges are related not to how to store the 
information we want to keep, but rather 
[in] extracting all of the value out of the 
content that we save” (Gantz and Reinsel 
2010). A properly deployed smart grid 
for water provides the analytical tools to 
solve this dilemma.

INFORMATION PRESENTMENT
Having masses of data and the algo-
rithms to reduce it to information are 
only as good as the tools provided 
to people to action the information. 
Information presentment represents the 
kernel of actionable information from 

the data: something that can be done, 
a change made. It can take the form of 
instantaneous water-pumped versus 
water-billed reports reconciling flows on 
a daily basis, maps of unauthorized water 
usage, egregious water users, or super-
conservers! Or it can demonstrate to 
consumers their water consumption ver-
sus their neighbor’s or their community, 
or allow them to track daily their gallons 
per capita per day on a year-to-date basis.

But these information presentment 
tools are oft en ignored. As the volume of 
data increases, “the extra eff ort of making 
our data understandable, something that 
should be routine, is consuming consid-
erable resources” (Fox and Hendle 2011). 
Survival in the smart grid for water data 
universe will depend on our ability to 
manage data and turn it into information. 
Th e ease at which we can take smart grid 
data, convert it into information, and 
present it in a form that results in change 
will determine the success of any smart 
grid installation.
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