by Pete Koenig

Mapping: The first step to
the digital era

K

ansas Rural Water has
been mapping since 2001.
Over that time, KRWA
continues to improve the
process by which it helps
utilities accomplish
mapping. There are right
ways and wrong ways -- and
there are ways that are more
efficient than others in beginning
the process of mapping utilities
with GPS. GPS mapping and
developing a GIS database for
utility mapping are accomplished
one step at a time. Just getting
new maps is only the first step to
moving mapping and associated
data into the digital era.
Most of the RWDs and
Pete Koenig municipalities that KRWA has
Technical Assistant produced maps for have opted
not to ask for the
digital map file
that comes along
with the process of
mapping their
utilities. I think
part of the reason
is people are just
anxious for new
hard copy maps
that they can use to
better operate their
systems. But the
digital files are not a byproduct
of the mapping program. It's the
reverse. Hard copy maps are the
byproduct and the digital files
are the real product. The paper
maps can't be produced without
first accumulating all of the data
into the digital files. Why, then,
would system operators and
others not want to utilize the
digital files for further utility
management? Is it because such
terms as "digital map files",
"ARCReader", or "shapes, SIDS,
etc." are intimidating? That's
likely part of it.
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Another
is knowing
whom to
trust -- and
also, making
sure that the
utility's
interest is
served rather
than some
mapping
company's
goal of a one
time shot at
your bank
account.
Where can
you learn
more? From
KRWA's
training
sessions this
summer and
fall on the
topic of
GIS/GPS
mapping.

Steve Thomspon demonstrates how to use a Magellan
handheld GPS unit to Gary Kincy, City of Manhattan, at
GPS/GIS training session sponsored by KRWA at
Manhattan on May 11.

Tools for the taking
The map files that are
produced can be viewed with a

foot! Of course, everything
starts with how accurately the
system is mapped to begin with,
but anything that was visibly
located and logged with GPS
coordinates can be precisely

In my experience working in construction and more recently at
KRWA, I know that far too many municipal and rural water
systems continue to not require operators to transfer what they
know to a filing system that can help future operators.

software program that is
provided. That software is free.
It's call ARCReader; another is
ARCExploer. It allows the user
for example, to measure the
distance between two points
simply by clicking and dragging
the cursor across the screen. Oh
yes, the accuracy is pretty good;
it measures to 1/100,000 of a
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measured with this tool without
ever leaving the comfort of your
office or home. It's darn handy if
you've got farmer Joe on the
phone and he needs to know
how far the main water line is
away from his meter because
he's going to sink a couple of
fence posts or do some
landscaping.

More than measurements
The measuring tool in
ARCReader is just one of the
user-friendly applications of this
software. I am always amazed at
the ability of older, experienced
operators to turn exactly to the
correct page of their maps to
find something out. This comes
from years of working with
those plan sheets, combined with
the hours they have spent
driving the system and locating
those lines coupled with the fact
that they probably are lifetime
residents of the area. Add that to
their knowledge of where
everyone lives and what their
names are and these operators
have the ability to turn to page 6
when they are looking for the
waterline running through Bob
Smith's pasture northeast of
town or Mary Jones' property on
Amador Street. There's no doubt
about it. Operator Joe or Jane
have untold amounts of
information stored away. Longtime operators generally know
their utilities.
But the wealth of
information Operator Joe or Jane
has in his or her head is of no
value to anyone else. Someday,
Joe or Jane is not going to be
available. Now what? Hopefully,
the replacement worker(s) or
new board/council members are
going to have enough time on
the job to learn everything that
those experienced operators or
board/council members have
accumulated over the years.
Responding to utility requests is
a responsibility that does not
stop just because Operator Joe
or Jane is no longer available.
Avoiding calamity
In my experience working in
construction and more recently
at KRWA, I know that far too
many municipal and rural water
systems continue to not require
operators to transfer what they
know to a filing system that can
help future operators. It's not just

Training sessions on GPS/GIS . . .

Although some of these dates will have passed by the time this is
published and mailed, here is a listing of proposed training
sessions on GPS/GIS set for summer 2004:
May 11
June 29
June 30
July 21
July 22
August 25
August 26

Manhattan
Topeka
Ottawa
Hays
Abilene
Chanute
Wichita

Additional sessions may be planned as demand warrants. As with
all KRWA-sponsored training, check the KRWA website at
www.krwa.net and then under “training sessions” for later postings.
There is no charge to attend these introductory sessions. Additional
advanced training will also be developed.

the employees who lack
discipline. The owners need to
appreciate the benefits that new
mapping technologies will
provide. They need to work with
staff to ensure that the utility has
the maps and files it needs for
smooth transition when there's a

change in employees.
Had the system been
mapped or remapped using the
digital technology, the zoom and
pan features of these software
programs would prove to be
extremely useful when trying to
find a particular location on a
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Training on this technology . . .

K

RWA recently held the first of what promises to be many
GPS/GIS training sessions. These sessions will be filled with
information on what GPS (Global
Positioning System) is and how a
GIS (Geographic Information
System) is built and manipulated.
This training will benefit anyone who
has a desire to bring his or her
system into the digital age. Stephen
Thompson, formerly associate
professor of GPS/GIS for Kansas
State University, is a consultant to
KRWA's mapping program.
Steve brings a public service
attitude as a trainer and educator but
he also knows and understands
Training at Manhattan
utilities. While the training begins
with an overview of how signals are
sent from the satellites to the ground units, the presentations move
quickly past the technical jargon to how the local cities and RWDs
can benefit from it. KRWA staff also demonstrate how data is
collected using what is called a "data logger." At the class, the data
is then brought back into the classroom for the audience to see
how that data is imported and placed on an aerial photograph. In
the future, we hope to have an aerial of the actual training site so
that people can better identify the facilities. The measuring tool is
then used to compare to measurements that were taken in the
field. There were no skeptics after this demonstration at the first
session held at Manhattan on May 11. The first measurement was
only fi inch off and the second was only 3 inches off. The day was
a success because those who attended got answers to many of
their GPS/GIS questions.

map. Because the waterline or
other utility features are overlain
onto actual aerial photographs of
the area, it is relatively easy for
someone to find a feature
because they can visually
identify a street corner, a town or
river or railway and then
determine which way to
navigate.
Newer or updated aerial
photos can be imported into the
"old" set of maps to replace the
outdated photos. Some counties
or cities might opt to hire a
company to fly the system and
take higher-resolution photos
than are otherwise available
through public access. The result
will be much more visually
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appealing maps. Plus you have
the benefit of new information.
Layers give the whole picture
Digital maps are created by
overlapping layers. What's a
layer? It might be streams, or
highways, perhaps section lines.
This is how the digital maps are
generated. Each layer is a unique
set of data. The maps are "built"
as the layers are stacked to
produce the map that is desired.
If you prefer to not have a
certain layer, it can be turned off
-- and like magic, it vanishes.
These layers can then be placed
on top of any picture or map or
photo that the owner requests.
It's what one can do to those
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layers that is so useful, though.
If, on the map of a town,
someone is looking for
something specific and the map
is just "too busy" with the
various information, any layer of
attributes can be temporarily
turned off with the click a button
in the software. In fact, all of the
layers can be turned off and on
with great ease. If a person just
wants to see how a line crosses
their property, it is possible to
have the aerial photography
layer turned off, so it would not
slow a printer down to medieval
speeds. The ability to turn layers
on and off with the click of a
button is very useful.
What am I looking at?
Depending on the abilities of
the system operator/manager,
and how he/she wants the digital
file to be of benefit to the
system, the database can be set
up to do some amazing things.
For example, if an attribute on
the digital file is linked to a
simple spreadsheet in the same
database, all sorts of information
can be presented about that
attribute. Or, in less techie terms,
if you click on a valve with your
mouse, a window can appear to
tell you everything about that
valve from the size, to the
manufacturer to date of
installation, etc.
You begin to see here how
the digital mapping file becomes
more than just a map. It becomes
the backbone of a new
management system to help your
utility. There are some shortcuts
to pulling all this data into a
format that can be transferred to
the system. Not doing that is
short-changing future users of
the product. Edits can be made
to the data file. For example, if
the city's water utility replaces a
non-functioning valve with a
new one, the information can be
changed in the database to
reflect the date of installation,
brand of valve and even who
installed it. The identify feature

in the ArcReader and
ArcExplorer programs is the key
to gaining a total electronic
maintenance of a utility
infrastructure recordkeeping or
mapping process. The
development, continuance, and
utilization of a database that is
linked to the digital map file is
what every system should be
striving to achieve.
If your system is not
utilizing the ability of the
program to link attributes to
descriptions of those attributes,
then your system has not spent
its money as efficiently as it
might have on this type of
mapping service. This is the
most beneficial and expandable
feature of the mapping service
that KRWA provides. Water,
wastewater or other utility
systems will always change in
some way. However, the
majority of the utility -- that is
the infrastructure, will likely
remain pretty constant. Why not
utilize the abilities of these
programs to make the changes in
the digital map files and
databases when changes take
place to the physical system?
This way, the maps, database
and digital files can always be
kept up to date.

Mapping your system is beneficial for a couple of different
reasons. First of all, the maps of every system that KRWA
has visited to re-map using GPS, have been in a pretty
dilapidated state. These "as-builts" have served their
purpose. Mapping is not a "once in a lifetime" project for
a utility.
By acquiring the GPS data
of a system now, you are
ensuring that you will have it
when technology catches up with
real-world applications. The
matchbook sized device that
allows an operator to enter a
feature, such as a lost valve, and
let that device guide him to that
lost valve is here -- it’s just not
affordable yet. When it does
become so, the utility systems
that have started down the digital
path will be well on the way to
take advantage of those
advancements.
One day, maybe, we'll be
able to do locating from on-line
satellite services. This is not
available yet but one thing is
certain. When such a service
becomes available, the systems

that have already undertaken the
adventure of GPS mapping with
the assistance of KRWA will be
more than one step ahead of the
rest of the field. I hope you will
attend one of the training
sessions or call KRWA and we’ll
attend a board/council meeting
to discuss and demonstrate.
GPS and GIS are new
technologies for most
communities. I want to reemphasize that KRWA also has
gone through a learning process
-- and we are still learning. The
benefit KRWA brings to your
system is the open discussion of
what we have learned to help
you avoid just getting a one time
event in having a new map
produced. KRWA will be here 5,
10 or 20 years from now to help.

Systems need digital maps
Mapping your system is
beneficial for a couple of
different reasons. First of all, the
maps of every system that
KRWA has visited to re-map
using GPS, have been in a pretty
dilapidated state. These "asbuilts" have served their
purpose. Mapping is not a "once
in a lifetime" project for a utility.
One of the biggest problems in
many systems is inadequate or
inaccurate mapping. Having an
updated set of maps is the first
real benefit of GPS mapping.
The most important benefit, I
believe, is that this is new
technology. It is new technology
that is always being upgraded
and expanded on.
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