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Using global positioning system
equipment, like the handheld unit
shown above, students from the
Wiliam F. Goodling Advanced
Skills Center in York mapped all
of the manhole covers in Spring-

ettsbury Township, York County.

With its geographic informa-
tion system, the township can
create maps showing all of the
manholes along the sewer line

IMAGE COURTESY OF SPRINGETTSBURY TOWNSHIP PUBLIC WORKS AND eGEOCARTO,
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(right).

n old riddle asks how
many angels can ®t on
the head of a pin. A new
iddle being posed in
wnships today is how
ny pieces of informa-
tion about a place can ®t on one point
of a map. When you'e talking about a
map that is part of a geographic infor-
mation system, the answer, it turns out,
is unlimited.

In a geographic information sys-
tem, or GIS, any information about a
speci®c location can be linked to that
place on a map. Whether the point
marks a stormwater inlet, home, ®re
hydrant, traf®c sign, or something else,
all of the data about that feature can be

townships are ®nding that having that
information readily available is not only
saving them time but also helping them
plan for the future.

Take East Lampeter Township in

Lancaster County, for example. In 2002,

ship's sanitary and storm sewer system
for a browser-based GIS. The ®m's sur-
veyors mapped more than 4,000 points
using a global positioning system, or
GPS, and conventional equipment, says
Howard Hodder, a GIS consultant with
Herbert, Rowland & Grubic.

aFrom this data, HRG was able to
indicate the location of sewer lines and
storm pipes with size and type attri-
butes.° Hodder says. @We then incor-
porated additional layers for the GIS
from data the township obtained from
Lancaster County, including tax par-
cels, roads, streams, zoning, buildings,
and ®ve years of orthophotography.°
(Orthophotographs are aerial photograp
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subdivision plans in digital format so
the data can be added to the system.
aThe sky's the limit° says East Lam-
peter Public Works Director Charlie
Thomas. @We come up with ideas for
what we want to do, and then it's done.

What is GIS?

A geographic information system is
a collection of computer software, hard-
ware, and data that helps people manip-
ulate, analyze, and present information
tied to a speci®c location. It should not
be confused with a global positioning
system, or GPS, which is a tool used to
collect data for a GIS.
hs A GPS is a system of satellites, ground

that have been corrected to compensatesfations, and receivers that allows you
accessed with the click of a mouse. And slopes and other distortions.)

HRG then entered inspection records
for the sewer system's low-pressure
valves so the GIS could be used to
track maintenance histories and project
future repair and replacement costs,
Hodder says. Last year, the township

the township hired the Harrisburg-based added snow plow routes to the system

engineering ®rm Herbert, Rowland &
Grubic, Inc. to collect data on the town-
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to help with winter road maintenance,
and now it requires developers to submit

to ®nd your exact location on earth.
By connecting to three or more of two
dozen satellites orbiting 11,000 nautical
miles above the earth, a GPS generates
geographic reference points in the form
of latitude, longitude, and elevation
coordinates.

A geographic information system is
not a map, or, rather, it is ngasta map.
Imagine, for example, an ordinary map



of your township displayed on a com-
puter screen, showing roads and bodies
of water. Now imagine that with a click
of the mouse, you can also see all of the
tax parcels overlaid on that map. Click
again and you add an aerial photograph
of the township. Another click shows

you the sewer lines with their inlets and
outlets, and yet another click gives you
all of your traf®c signs and signals.

Each of these groups of data is called
a layer because it is another layer of
information that is added to the base
map. A county-supplied tax parcel map
often serves as a township's base map.
The GIS allows you to select the layers
you want and sandwich them together
to create a map that displays the infor-
mation you need.

That's just the beginning, though.
Click on one of those sewer inlets and
you'll pull up information on its age,
composition, maintenance record, and
whatever other data you have in your
system. Or choose one of the tax par-
cels, and you'll be instantly connected
to information about the property own-
er, building permits, zoning variances,
and other documents.

You can also narrow down the infor-
mation you see by entering a set of cri-
teria, such as all clay sewer lines longer
than 40 feet that have been repaired in
the last two years. This kind of search
for speci®c information is called a
query.

It is said that nearly 80 percent of all
data has a spatial aspect, which means
that most township information can be
tied to a location and thus be part of a
GIS. What information to include is
entirely up to the township.

aThere is no limit to the number
of layers says Alton Whittle, P.E., a
project manager for Harrisburg-based
CET Engineering Services, which has
created geographic information systems
for many townships. 3A GIS can be
done to the township's level of need,°
he says. You can always add more in-
formation.®

There are two more components to a
GIS: software that is used to create the
data and software that is used to view
the data. An application-based GIS
enables a township to create its own
layers and convert data from various
sources. A Web- or browser-based sys-
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East Lampeter Township in Lancaster County uses itsNeb- or browser-based geo-
graphic information system to manage data for its sanitary and stormwater sewer sys-

tems. Multiple layers of data enable the township to pull up a map showing various fea-
tures (top) and perform queries to isolate specilc informatio n, such as property owners

(middle) and sanitary sewer lines(bottom).

tem allows a township to view the data some free map viewers available online.

that has been collected and digitized for (For a list of online resources that provide

the system by an outside source, such asnore information about software and GIS

an engineering ®rm. The township ac- in general, see Page 19.)

cesses the system through a traditional ~ Townships that have and use GIS,

Web browser, such as Microsaitter- whether application- or browser-based,

net Explorer or NetscapeNavigatof . say the key is not how the information
There are many versions of software gets into the system, but how they use

for both kinds of systems, including it. a
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‘Lost without it’

Kate Lambert, zoning of®cer for
Tunkhannock Township in Monroe
County, uses the township's GIS every
day. The rural township with a popula-
tion of about 5,000 has no major roads
and many unmarked properties.

a\We use it to locate lots for prospec-
tive residents, property lines, and direc-
tions to a certain property,° Lambert
says.

She also uses the system for zoning
enforcement. ®We recently had a boat
and a camping trailer dumped illegally,
she says. Aerial photographs allowed
her to check for signs of the wayward
vehicles. @We were able to use the GIS
to see if they had been parked on prop-
erties and then removed suddenly? she

“It paints the picture everyone needs to see

to understandwhere we areand
where we are going.”

says. Although the illegal dumpers were

never caught, Lambert says the GIS is
invaluable.
Without it, the zoning of®cer says

she would be calling the tax assessment

of®ce more often, corresponding with
neighboring owners to ®nd out who
owns a particular parcel, and digging
through ®les and archives to ®nd the
information she needs.

aWhen we ®rst got the updated
system, | literally went up and down
the roads on the map and pulled up the
information about the property owners
on the GIS so | could learn about the
township,° she says.

The visual proof that the system
provides is another plus, Lambert says,
especially in disputes over property
lines. @ can print a map and show that
what someone is claiming is not true,°
she says. 2The person is usually taken
aback when confronted with the visual
evidence?

Lambert says she increasingly relies
on the GIS to do her job. 20Once, my
computer was down for two days, and |
was lost without it she says.

In Fairview Township, Erie County,
supervisor Dave Carner wanted a GIS
to 8get information out of people's
heads and into a database, he says.
Carner was concerned about longtime
supervisors and employees retiring or
leaving and taking their knowledge of
the township's roads and infrastructure
with them.

The township obtained a parcel map
from Erie County and is how adding
data about stormwater and sewer lines,
street signs, and other infrastructure.
Carner says the township wants to
eventually use the system for planning
and zoning.

3|t paints the picture everyone needs
to see to understand where we are and
where we are going,° he says.

That is one of the greatest bene®ts
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of a geographic information system, says
Jeff Smith of Harris-CSl, a Chalfont-
based computer hardware and software
company.

aSome information is best viewed
graphically,® Smith says. @f you can
make pictures of your data, it is immedi-
ately obvious what is going on. Rather
than analyzing tables of data to see
what it is telling you, the data will show
you.l

Being able to see everything together
on one map can reveal patterns that
would not be obvious in another
format, says Brady Stroh, geospatial
director of the Center for Geospatial
Information Services, headquartered
at Penn State Harrisburg. For example,
displaying maintenance records for
sewer inlets and outlets may show that
a particular section of sewer line has
frequent repairs.

This also makes GIS useful for police
departments. By graphically display-
ing the incidence of certain types of
crime, the departments can concentrate
manpower and resources in areas with
higher crime rates.

A planning tool

There are many ways townships can
use GIS, says Alex Nguyen, GIS man-
ager for the Bucks County-based engi-
neering ®rm Gilmore & Associates, Inc.

aGIS systems are very broad in what example, Brown says the system allows

they can do for townships.° he says.
aThey are a planning tool and an ana-
lytical tool, helping townships plan and

GIS vs. GPS: What's the differ

GIS (geographic information system):A system of computer hardware and soft-
ware, data, and personnel that helps you manipulatanalyze, and present infor-
mation tied to a speci!c location.

GPS (global positioning system):A system of s
ceivers that allows you to determine the exact
your location on earth.
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Why use GIS?

tion says that GIS allows users to:

systems; and

agencies, and other external parties.

The Geospatial Technologies Of!lce of the GovertsoDflce of Administra-

« visualize and analyze information by linking map graphics and data-
bases, displaying multiple layers of informationrsiultaneously, communi-
cating information through maps, and detecting chayes over time;

« integrate information by pulling data linked to a physical location from
different programs, separating information into digct layers, displaying
data’s context, and integrating data from businessystems or with business

« share information by providing data to internal departments, state

“GIS Is asuperior planning tool. It helps
a townshipuse transportation dollars
in the best way possible.”

prepare for their future.®

One enthusiastic advocate of us-
ing GIS for planning is Palmer Brown,
supervisor for Blair Township in Blair
County, which hired an intern from a
local university last year to set up a GIS
system.

a0ne of the things that hit me
right off was a spreadsheet the intern
created of all the townships in the
county? Brown says. 2t showed that
our township has the most housing
units per square mile and the highest
population density in the county. If the
growth keeps on like this and we dont
do something about it now, we'll have
problems down the road.®

That's where the GIS comes in. For

the township to look at traf®c planning

when new development is proposed.
a\We can see which roads will be

ence?

atellites, ground stations, and re-
latde, longitude, and elevation of

affected, their condition, and the traf®c
control devices that are in place° he
says. ®2We can see if the roads will sup-
port the new development.”

When trying to ®nd a way to get a
major boulevard into the population
center, the township used its GIS to
®gure out how to get from Point A to
Point B without tearing down houses
and dealing with 40 or 50 homeowners,
Brown says. Adding topographic infor-
mation showed them the best place to
put the road.

The township is also adding soils
data to its system, which is available
from the state. By overlaying the soils
data with a parcel map, the township
will be able to see if a particular parcel
that is being considered for develop-
ment is suitable for an onlot septic
system. @lt can point out potential prob-
lems.° Brown says.

aGIS is a superior planning tool
agrees Frank DeSendi, manager of the
Geographic Information Division of the
state Department of Transportation's
Bureau of Planning and Research. @it
helps a township use transportation
dollars in the best way possible.®

DeSendi says townships can use
GIS, for example, to track road main-
tenance, such as where they have done
crack sealing and repaving.

aThey can get a good feel for the



maintenance that needs to be done and
how much they need to budget for it,°
he says.

Answering residents’ questions

Planning is not the only way town-
ships are using GIS. In Athens Town-
ship, Bradford County, supervisor and
secretary Robin Smith uses the county
provided GIS program to answer resi-
dents' questions quickly and ef®ciently|
Recently, someone asked her about
some properties he was interested in
buying in the township.

3] looked up the parcels on the GIS
and could immediately ®nd out the
parcel numbers, what they were zoned,
their acreage, and whether they were
in a “oodplain she says. @n the past,
would have had to sort through town-
ship maps to get the parcel number,
then go into tax records, zoning infor-
mation, and “ood maps.°

Although Smith was skeptical at
®rst that the GIS would be helpful to
her, now she says she uses it 2an awful
lot. It's been a very ef®cient tool for the
township.2

Chris Anderson, the code enforce-
ment of®cer for White Township in
Indiana County, says his township's
GIS comes in handy when he answers
guestions about potential code viola-
tions.

af a resident calls about a setback
issue, where someone is perhaps buila
ing too close to a property line, I can
look up an aerial photograph of the arga
and overlay a parcel map to see exactl
what is going on? he says.

Anderson says the GIS is also help-
ful to the planning commission, which
can create a map when major develop-
ment is proposed to see what roads wi
be affected and who the adjacent prop
erty owners are.

aJust being able to make maps for
any information you want is a real
convenience and time saver, Anderson
says.

The code enforcement of®cer for
Spring Township in Berks County also
uses a GIS. Jennifer Bensinger says she

<

regularly uses the system to review zoning

permits because in a matter of minutes,
she can check for “oodplains, power

lines, sanitary sewer easements, and other

features that might affect the permita
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Some townships ®nd the query func-
tion of a GIS particularly useful. Rob
Loper, planner for Upper Merion Town-
ship in Montgomery County, says the
large amount of data the township has
included in its system makes it easy to
pose complex questions.

a\We recently had a challenge over
erecting billboards in the township,°
Loper says. @We put in certain criteria
to see where it would be reasonable to
allow them, such as located within so
many feet of a certain type of road and
not within so many feet of a residential
development. It turned out that the
only places they worked were a few
spots along the Pennsylvania Turnpike.®

The common denominator

The common denominator among
the townships that use GIS is the time
they save by having information at their
®ngertips. Because the information in
a GIS is linked to spatial locations, it is
particularly suited to township issues.

@AImost everything we do is parcel-
based? says Scott Piersol, manager of
East Brandywine Township in Chester
County. 8There is a wealth of informa-
tion you can get out of it depending
on what you put into it° he says of the
township's Web-based GIS, created by
West Chester-based Next Level Map-
ping. @The information is at your ®n-
gertips. You dont have to go searching
through paper ®les.?

aThe GIS saves us a tremendous
amount of time,° says Kevin Bitz, water
treatment plant operator for Spring
Township in Berks County. @lt's alll
about productivity. The only way you
can get better as a municipality is to
increase productivity.

In addition to saving time, GIS also

1960s

1970s
tutions.

1980s

1990s
help expand its use.

2000s

The Evolution of GIS

GIS starts to be integrated, mostly in national diarge regional
governments. Systems are expensive and require sje work
stations. Graphic quality is poor.

GIS moves out to more regional governments and algamic insti-
GIS increases in popularity as computer technologgcomes
increasingly common in the workplace. Graphic ditg improves.
GIS enters the daily operations of local governmisnThe intro-

duction of the Internet and dramatically lower eoputer costs

GIS technology moves into business and personaless Local
governments become the front line for collectingata.

tremendous amount of data that town-
ships must keep track of°

Seeing data displayed graphically
makes a township aware of its infra-

it's available from a local entity for low
or no cost.°

Many counties have their own GIS
departments that can help townships

structure and other features, says Brady get started.

Stroh of the Center for Geospatial In-
formation Services.

at gives you an integrated picture
of your local environment° he says.
aSometimes seeing everything together
reveals things that otherwise would not
be obvious?®

One of the bene®ts of viewing and
understanding township data in new
ways is its impact on decision making,
Smith says. By looking at the cumula-
tive effect of development, for example,
township of®cials will be better able to
make decisions about the future of their
community.

at's hard for a township to keep
track of all of its information without
GIS,? CET Engineering's Alton Whittle
says. 2GIS enables townships to get a
better handle on their information to
help make intelligent decisions.°

Collecting data
Before a township's information can
be used to make better decisions, how-

enables a township to use and understanckever, it must be collected and linked to

its information in new ways.
aGIS is about graphically visualizing

the GIS.
aGetting the raw data is the biggest

3] highly encourage townships to
work with their county,® says Stewart
Bruce, GIS program coordinator for
Washington College in Chestertown,
Md. Bruce, formerly with Penn State
University's GIS department and a
workshop presenter at PSATS conven-
tions, says counties must maintain two
data sets: street segments with names,
addresses, and other information, also
known as centerline ®les; and tax par-
cels, including property owners.

@About two-thirds of Pennsylvania
counties have good versions of these
data sets.° Bruce says. As the counties
get more stable in what they are doing
with GIS, they will have more time to
reach out to townships.

In the meantime, townships can
reach out to the counties for as much
data as they are willing to provide.
Townships can reciprocate, too, because
they have a lot of information of inter-
est to counties.

Townships can also ®nd free data
online, such as from the Pennsylvania
Spatial Data Access. PASDA is the
of®cial public access geospatial clearing-

your data® Harris-CSl's Jeff Smith says. task? Stroh says, o townships should house for the state, PASDA coordinator
4lt's a more modern way to manage the ®rst ®nd out what data they need and if Maurie Caitlin Kelly says.
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A GIS allows townships to create maps
displaying various attributes of the same

features, such as these images from
Springettsbury Township in York County.
The top map shows the elevation of man-
holes in the township, and the bottom

map displays their density.

On the PASDA Web site, at www.
pasda.psu.edu, townships will ®nd down-
loadable data such as county aerial maps
created through the PAMAP program.
Maps for 52 counties and southcentral
Pennsylvania are currently available.

PASDA also has data from state
agencies, including the state Depart-
ments of Conservation and Natural
Resources, Environmental Protec-
tion, Health, and Transportation, the
Pennsylvania Emergency Management
Agency, and the Game Commission.
There is also data from federal agencies,
inC|Udin9 the Census Bureau and U.S. IMAGES COURTESY OF SPRINGETTSBURY PUBLIC WORKS AND eGEOCARTO SOLUTIONS,
GeO|Oglca| Survey, |ntergovernmenta| A DIVISION OF THE WILLIAM F. GOODLING REGIONAL ADVANCED SKILLS CENTER
agencies, including the Delaware and
Susquehanna River Basin commissions
and the Chesapeake Bay Program; non-
pro®t organizations, including Ameri-
can Forests, the Natural Lands Trust,
and the Western Pennsylvania Conser-
vancy; and Penn State University.

PASDA also offers data storage and
access, educational outreach, presenta-
tions and seminars, data on CD-ROM,
and other services, all at no cost to
users.

3PASDA makes it easier for town-
ships to get information,® Kelly says.
a0therwise, they would have to call
a lot of different places and might not
even know that the data is available.®

Another source for data is a town-
ship's own ®les. Consultants or GIS-
savvy employees can convert records,
spreadsheets, maps, and other informa-
tion to the correct format for use in a
GIS.

Some townships even have their
own aerial photography done so they
can plot the township's features, such as
storm drains and traf®c signs, with GPS
equipment and ensure the accuracy of
their location. It all depends on what
data you want and how much you want
to spend.

Controlling costs
While a full-blown application-based
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GIS can cost thousands of dollars, includ-
ing the hardware and software, data
collection, consultant fees, training, and
most likely, a full-time staff person to

run it, townships need not jump into the
deep end from the get-go.

@A township can start slowly with
GIS, doing some simple things.° Stroh
says. 2You can probably get the neces-
sary software for about $1,000 and then
use data available from the state and
counties. You can do a lot of things
without spending a lot of money.°

Stroh emphasizes the importance of
developing a relationship with counties,
which are doing data collection.

aThe better those relationships can
be developed, the better it is for every-

Better decision making with GIS

InThe GIS Guide for Local Government Of!cialsublished by the Inter-
national City/County Management Association, Eriaderson, manager
of Tacoma, Wash., says that GIS is a tool for bettecision making, im-
pacting three areas of local government:

* In service delivery, by showing interconnectedness among local gov-
ernment services and revealing emerging trends abbwhat happens in
the township and where;

* In governance and public policy, by helping people understand all
of the implications of public policy issues and pwiding information about
those policies in a visual format; and

* In public information and community engagement, by presenting
information in an accessible, easily understood way

“The most important characteristic of GIS is th#tintegrates informa-
tion, making it far easier to communicate the impd®f decisions in an
understandable form,” Anderson says.

Source: The GIS Guide for Local Government Of!siaddited by Cory
Fleming, ESRI Press, (800) 447-9778, www.esri.CONMgapress.

aFour or ®ve townships can work
together, save money on hardware,

Advanced Skills Center in York. The
interns used GPS equipment to map

one? he says. @Counties can help town- share a GPS unit, and even a GIS staff more than 350 manhole covers in the

ships jump-start their GIS programs
without a huge investment.?

person? he says.

costs by eliminating the need for a
dedicated staff person to run them.
Matthew Convery of Next Level Map-  technology.
ping, which sets up browser-based GIS
for municipalities, says that although

expert to use it°
For small townships that cannot jus-

regional system.

“A township canstart slowly with GIS,
doing somesimple things. ... You can
do a lot of thingswithout spending
a lot of money.”
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Townships that want to map their
Browser-based systems also lower  own coordinates can reach out to local
universities and even high schools for
interns that know how to use GPS

Spring Township's Kevin Bitz has
used interns from Kutztown University's
there is an initial cost for setting up the geography department extensively to
system and entering the data, the sav- map the township's sewer system. In
ings come because there is no need for fact, code enforcement of®cer Jennifer
training. Bensinger started at the township as an

aThe biggest obstacle is setting it up intern a few years ago and then worked
in a way that everyone has accessto  for Bitz before taking her current position.
it° he says. @You dont have to be a GIS Bitz also used two high school students
to scan drawings of the sewer lines.

When Springettsbury Township in
tify the expense of even a browser-basedyork County wanted to expand the
GIS, Bruce suggests they partner with ~ GIS for its sewer system, it worked with
neighboring municipalities to create a  interns from the eGeoCarte Solutions
department of the William F. Goodling

township, even though some were con-
cealed in thick brush, covered by sedi-
ment along creekbeds, or hidden under
53-foot truck trailers.

aThis cooperative effort between
Springettsbury Township and the skills
center was a win-win for both the
school and the township,° says James
Crooks, superintendent of the Spring-
ettsbury Township Sewage Treatment
Plant. 2Students received practical
hands-on experience with the tech-
nology, and the township had skilled
people using the latest tools available
to produce a quality map, substantially
reducing the township's cost for this
project.?°

Regional consortiums can also lower
costs. In Chester County, a GIS consor-
tium is available to all municipalities,
school districts, and municipal authori-
ties in the county.

The consortium helps members with
the development and maintenance of
GIS programs and offers three levels of
membership at different costs. Members
have access to GIS data such as tax
parcels, roads, aerial photographs, and
environmental data, updated regularly.
They also receive 40, 100, or 160 hours
of staff time to accomplish speci®c pro-



jects, based on their membership level.

The most important way to control
the cost of a GIS is to have a wellthought-
out plan, Bruce says.

at's like building a township build-
ing.° he says. @You dont go down to the
local home improvement store, buy a
bunch of lumber, and start nailing it
together. You hire an architect to draw
up a plan®

Bruce suggests hiring someone to do
a needs assessment to ®nd out what the
township wants to do with a GIS and
what data is available. Next, the town-
ship should craft an implementation
plan, considering the costs of necessary
hardware and software, ongoing costs
of upgrades, data updates, mapping, ang
staff training.

aYou can waste an awful lot of mon-
ey if you dont have a plan, Bruce says.

PennDOT's Frank DeSendi also
favors townships having a good plan
and starting small.

aFind an early success by using it
to accomplish a speci®c task and then

GIS ONLINE

For more information about geographic informatiosystems, how they
work, available software and data, and training, e€lck out these online re-
sources:

* Pennsylvania Spatial Data Access —General information, tutorials,
and data. www.pasda.psu.edu, (814) 863-0104.

* Center for Geospatial Information Services —Workshops and semi-
nars, one-on-one tutorials, needs assessments, mgpoduction, publica-
tions. cgis.hbg.psu.edu, (717) 948-6178.

* ESRI —GIS and mapping software, tutorials. www.esri.cotoll-free
(800) 447-8778.

* GIS Development: The Geospatial Resource Portal +atroduction to
GIS, articles, many links. www.gisdevelopment.net.

» Penn State University, Geospatial Technology Progna —Course:
Intro to ArcGIS Isoftware) www.gis.psu.edu, (814) 865-2279.

* Engineering and computer Irms — Many engineering and computer
companies that offer GIS services also offer softwatraining.

grow in small increments,® he says.

The future is now

Given the amount of data townships
create in the ordinary course of busi-
ness, a GIS system is a valid option for
managing that information.

alt can help simplify your life, partic-
ularly if you use it to manage the docu-
ments that are related to the parcels°
East Brandywine's Scott Piersol says.
3t makes things more ef®cient, and
it's easier to ®nd things, particularly if
you're not familiar with the township.°

aFor most townships, it is worth con-
sidering, especially the aspect of storing
information that was previously only
in someone's head.° Fairview Township
supervisor Dave Carner says. 2 dont
know how you can get along without
it

Jeff Smith of Harris-CSI sees more
and more townships jumping on the
GIS bandwagon to manage their infor-
mation.

aFive or ten years ago, GIS was
something the early adopters put in
place and then didnt use° Smith says.
aToday, GIS has become easy enough,
simple enough, and inexpensive enough
to become a practical tool for almost
every municipality.f
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