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what�s inside

GIS professionals typically
use computers, GPS

receivers, PDAs, and
mapping software in
their work. Why not
use these same tools
for recreation? The
sport of Geocaching
allows participants
to hide and seek

containers filled with
trading items called

caches. Tools used in
pursuit of these prizes can

be as simple as access to the
Internet and an inexpensive GPS

unit, or as sophisticated as a virtual mobile
mapping unit complete with laptop,
mapping software with roads and topo-
graphic maps, roof mounted GPS antenna,
and wireless Internet connection.

The history of geocaching dates to the
removal of selective availability which had
intentionally degraded the signal from the
GPS satellites. Two days after the May 1,
2000 announcement by the Clinton
Administration, the first cache was placed.
The coordinates were posted on the Internet
and others were told to find it. Since then,
the sport of geocaching has grown expo-
nentially. At the time of writing, over
245,000 caches were available in 221
countries. All of these caches have been
placed by geocachers. Geocaching
websites hold cache coordinates, descrip-

tions, finders’ logs, and track each partici-
pating geocacher’s statistics. 

Cache locations can be found on several
sites, www.geocaching.com being the most
popular. A search by postal code provides
pages of the nearest caches. Cache coordi-
nates can be entered into the GPS receiver
and used to navigate to the cache location.
The map, description, hints, past logs, and
other information can be printed so the data
is available as the geocacher seeks out the
cache. 

In addition, programs, such as Geocaching
Swiss Army Knife, have been developed to
help geocachers filter information from
many downloaded caches and transfer only
the caches of interest to the GPS.
Cachemate for Palm OS and GPXSonar for
Pocket PCs allow the cache description and
hints to be stored on a PDA. Thus, the
geocacher can go paperless.

Treasure awaits in metal ammunition boxes,
plastic food storage containers, or anything
watertight and secure. This leads to some
interesting T-shirts, such as “I Use Billions of
Dollars in Military Hardware to Find
Tupperware in the Woods.”

Trading items come in many descriptions,
everything from cheap trinkets to signature
items unique to individual geocachers such
as chainmail keychains, “assimilated” golf
balls, and custom refrigerator magnets.
Many geocachers have “business” cards,
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County began to expand their GIS capabilities by maintaining
data, producing maps, and offering some limited services.
Representatives from the various organizations met regularly to
discuss the technology and find ways to improve the program. In
2001, Genesee County contracted with PlanGraphics, Inc. to
conduct a GIS Needs Assessment and develop a GIS Strategic
Plan. Based on its recommendations, a GIS Steering Committee
and GIS Working Group were formed, and the County began
looking toward an enterprise system. It was determined that a new
“center” should be formed to actively promote GIS technology and
coordinate efforts among County organizations. In 2004, the GIS
Department was established, and a GIS Director was appointed to
meet these challenges.

NEW PROGRAMS AND ACTIVITIES
Shared resources and improved cooperation between County
departments and agencies have reduced the duplication of efforts
and saved a considerable amount of taxpayer money over the last
year. Beginning in the fall of 2004, Genesee County adopted new
practices and initiated several projects that have moved its GIS
program closer to a true enterprise system.

HARDWARE AND SOFTWARE
As part of an overall system upgrade, new hardware and software
were acquired to improve the means by which GIS information
and technology were disseminated. Two new servers were
purchased to replace an aging machine that housed GIS data and
related network-based software. The additional storage capacity
and performance offered by the new servers provided much
needed infrastructure to support future growth of the GIS program.
Among the County’s initiatives was the establishment of a central-
ized GIS database using ESRI’s ArcSDE technology. Spatial and
tabular data from multiple departments and agencies were consoli-
dated into a single set of standardized databases, allowing for
greater information sharing and distribution. A general model was
designed for ArcSDE that included two databases; one for vector
data, tables, relationship classes, networks, and related topology,
and the other for raster images, such as digital aerial photos, digi-
tal elevation models, and other related data.
ArcIMS was purchased to provide a web-based GIS solution
aimed at improving access to geospatial technology. It is currently
being deployed as an emergency management tool with plans to
expand its availability to other departments and agencies within
the County. The GIS Department is in the process of customizing a
variety of ArcIMS applications to meet the internal business needs
of the County, but will eventually offer similar mapping services to
the general public via the internet.

GPS CORS REFERENCE STATIONS
In 2005, Genesee County, along with the Genesee County Road
Commission, Genesee County Drain Commissioner, and the
Genesee County Surveyor combined resources to install two
Continuously Operating Reference Stations (CORS) in the County.
These GPS reference stations together with others in nearby coun-
ties provide complete network coverage for the entire Genesee

Who�s Doing What in GIS and Spatial Technology

Genesee County

Population: 436,141 (U.S. Census Bureau, 2000 Census)

Geographic Coverage: 649 square miles (1682 km2)

Number of Staff: The GIS Department includes a GIS Director,
a GIS Specialist, and a GIS Analyst

Annual Budget: The GIS Department’s 2005/2006 Fiscal Year
Budget is $360,432 which does not include GIS funds budgeted
by other County departments and agencies.

PROGRAM STATUS

The origins of Genesee County’s GIS program date back to 1985
when the County purchased a parcel mapping system from a
company called Datagraphix. This system, which used proprietary
software and data on a UNIX platform, provided the County with
a much needed land information management tool. Unfortunately
the system was incompatible with other programs and was never
fully integrated throughout the County. Eventually Datagraphix went
out of business, and the system became obsolete. With questions
concerning data quality and no support for the software, the
County began looking for a stable, industry-standard GIS solution
to replace the old mapping system.

In 1992, Genesee County looked to ESRI to provide a software
solution that would replace the old system, meet the individual
needs of its departments, and allow for the easy exchange of data
between County organizations. The original DXF files were
converted to coverage format and parcel maintenance began
using ArcInfo with COGO tools.

Over the years, several departments and agencies in Genesee



called signature or sig cards, to leave in caches. Geocaching
organizations and individuals have minted their own
collectible coins, some of which are trackable on the
geocaching sites. Travel bugs (TB), trackable dog tags to
which a geocacher can attach an item, also abound in the
geocaching world. The TB owner may give the TB a mission,
for example Hockey Forward #9 was in competition with
Hockey Forward #6 to see which could attend more hockey
games. Geocachers help the TBs achieve their goals, post
pictures, and have fun.

Once the cache is found, the rules are simple:

1. Sign the log book.
2. If something is taken, an item of equal or greater value

should be left.
3. Use stealth so muggles (nongeocachers) will not realize

the cache is present.

Even these basic rules are flexible. However, the log book
should always be signed. The cache owner (person or team
who hid the cache) may verify that all logs posted to the
geocaching website are genuine, particularly true if the cache
requires great mental or physical effort to find.

Several types of caches exist including:

1. Regular – The posted coordinates are the location of the
cache container and the container is large enough for
trading items.

2. Micro - The posted coordinates are the location of the
cache container but the container is only large enough
for a log book. The log book may be very small so
microcaches can be very difficult to spot. These are
most common in urban areas where camouflage for a
larger cache is not available.

3. Multi – The posted coordinates lead the geocacher to
the first of two or more stages. Coordinates for the
subsequent stages are provided along the way. For
example, PB2 – River Walk is a challenging multicache
which geocachers rave about. Nine sets of coordinates
must be found before the final set leads to the cache
container. Frequently, the coordinates may be hidden in
film canisters but the coordinates may be written on
items already present (e.g. the back of a sign) or which
are placed by the cache owner (such as on a large
plastic spider placed in a dark hole).

4. Mystery or Puzzle – The geocacher must solve a puzzle
(e.g. Sudoku) or use a cipher to decode the coordinates
of the cache. The difficulty varies from the extremely
simple to the incredibly complex. For mystery caches,
geocachers must collect individual numbers that make
up the coordinates from other caches.

5. Offset – An offset is provided from the coordinates
posted. Some directions may be given or one may be
left to search in a circle from the coordinates for the
actual cache location.

6. Virtual – No physical cache container exists, in many
cases because there is no location where a cache
would be safe from muggles or the surrounding area is
ecologically sensitive. The coordinates lead the
geocacher to a unique site. The cache owner posts
instructions to allow the geocacher to get credit for a
find. Museums, lighthouses, and many other locations
may be virtual caches.

7. Web-cam – The geocacher must submit their own
image, usually with their GPS, captured from a webcam
site.

8. Event – Geocachers can meet one another and discuss
the sport.

State geocaching organizations are active in promoting the
sport; working with state and local authorities, land conservan-
cies, and other landholders to maintain access to land; and
ensure a positive experience for geocachers within each state.
For example, the Michigan Geocaching Organization’s
website, www.mi-geocaching.org, allows geocachers to post
questions in forums, learn more about what’s happening state-
wide, and organize events.

For some, geocaching is a welcome diversion from work spent
behind a computer. It draws geocachers to locations they may
not have previously explored, to vistas they might never have
discovered, and out into the woods when they might have
played couch potato. Frequently, the intent of the cache owner
was to share a special location with others. Even those who
are familiar with an area discover sights and history new to
them. Geocaching attracts people of all ages, many different
abilities, and varying interests. You’ve probably passed
geocachers without being aware of their activities. Check out
this growing sport today!

For more information, contact Lori Schultz, GIS Specialist,
Public Health, Delta & Menominee Counties at (906) 789-
8138 or lschultz@phdm.org.
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E-NEWS:
If you have been a member for the last couple months
and are not receiving E-News, IMAGIN may not have
your current address, or your spam system may be
blocking the E-News. Several members have not given
any email address to IMAGIN. Please send an email to
info@imagin.org to make sure IMAGIN has your current
email address. If IMAGIN has your correct email
address and you are not receiving the E-News, please
check your spam filtering system to see if they are being
blocked.
Send an email to enews@imagin.org with any questions
or content suggestions you have. Thank you, the E-News
editorial staff.
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County area. The fully operational reference stations allow for GPS
land surveying capabilities within a centimeter. Among other proj-
ects, Genesee County agencies plan to use the high-accuracy
CORS network to collect coordinate information on remonumented
section corners later this year.

ROAD CENTERLINE
For years Genesee County sorely needed a road centerline layer.
Unfortunately previous cost estimates provided by consultants to
develop such a layer ranged in price from $500,000 to
$750,000. Without the money to fund such an expensive project
or the staff to create a layer in-house, Genesee County opted to
use the State of Michigan’s Geographic Framework. Although suit-
able for official transportation and Act 51 purposes, the
Framework needed some improvement before it could meet all of
the County’s GIS needs.
To help improve the Framework and increase its overall accuracy, a
partnership was established with the State of Michigan’s Center for
Geographic Information (MCGI) to produce a better road centerline
product. Genesee County provided its high-resolution orthophotos
and parcel base map to MCGI to help with missing streets, incorrect
address ranges, and features in need of repositioning.
A workflow plan was created to insure that the most recent infor-
mation about the road network in Genesee County would be avail-
able to those editing the Framework. As updates are identified by
the County, they are submitted to MCGI and are then incorporated
into the Framework before its official release. Currently, arrange-
ments are being made with MCGI to receive regular updates of
the Framework between its official releases so that the County can
benefit from improvements made along the way.

PARCEL CONVERSION AND MAINTENANCE
In 2005, the parcel fabric was migrated from coverage format to
the geodatabase model and incorporated into the ArcSDE data-
base, allowing it to be versioned and edited by multiple techni-
cians simultaneously. Prior to 2005, the parcel layer did not
include any property information within the City of Flint. Maps
produced by the County basically excluded parcels for the City,
which often left an obvious “donut hole” of missing information. As
part of an overall plan to improve the County’s core GIS datasets,
the Equalization Department incorporated maintenance of the City
of Flint parcels into their normal workflow and plan to combine it
with the County’s current dataset to form a county-wide seamless
parcel layer.

AERIAL PHOTOGRAPHY
In 2005, Genesee County built a partnership and coordinated a
project with its local units of government to advance GIS through-
out the County, minimize the duplication of efforts, and bring signif-
icant benefit through increased cooperation and information shar-
ing. More than 30 government agencies including Genesee
County, the State of Michigan, and the USGS came together to
fund a county-wide aerial photography and mapping software
project that will put vital information in the hands of emergency
workers, public service providers, and policy makers throughout

the County. A project that could have cost Genesee County over
$275,000 is now being done for less than $23,000. This joint
effort will not only save Genesee County a lot of money, but will
make GIS technology and information available to many local
units of government that otherwise might not be able to afford it.
This initiative, called the Genesee County Pictometry and
Orthoimagery Project, combines a number of products and serv-
ices to support both development and deployment of geographic
information across the County. In the spring of 2006, Pictometry
International Corporation will capture both oblique (taken from an
angle) and orthogonal (straight down view) high-resolution, true-
color digital aerial photos for all of Genesee County. Images of
every square foot of the County will be taken from multiple direc-
tions, providing complete views of every building, structure, road,
and natural feature. All of the imagery will be useable through a
number of GIS applications, including a lightweight software tool
called Electronic Field Study, ArcMap, and ArcIMS. To meet the
additional needs of GIS developers and planners, the orthogonal
images captured by the vendor will be further processed, orthorec-
tified, and certified by Sanborn Corporation to produce a tradi-
tional orthophoto product that meets or exceeds national map
accuracy standards at a minimum scale of 1:2400 (1”=200’).

LESSONS LEARNED/RECOMMENDATIONS
GIS continues to work its way into many areas of Genesee County
government, proving to be an indispensable tool from which
common business practices and information can be shared. For
example, the Equalization Department is using the technology to
manage the County’s parcel fabric and produce cadastral maps
for local surveyors and engineers. The Drain Commissioner uses
GIS as a means to keep track of the County’s water and sewer
networks, as well as a way to support surface water management
projects. GIS is also being employed by the County Treasurer and
Land Bank Authority to assist with efforts to return foreclosed prop-
erty to the tax roll and further develop property within Genesee
County. The Road Commission uses GPS and GIS technology in
the field to gather data on new roads, signs, and catch basins,
and the Planning Commission uses GIS for transportation planning
and other mapping projects.
Over the years, Genesee County’s GIS program has made slow
but steady progress. Thanks to the support and foresight of the
Genesee County Board of Commissioners and members of the GIS
Steering Committee, costly mistakes have been avoided and the
program continues to help expand and improve the way business
is conducted throughout the County. Their commitment and leader-
ship have proven invaluable to the success of the program and
continue to play an integral role in its ongoing progress. In a time
of decreasing resources and shrinking budgets, the County has
had to find creative ways to advance its GIS program. Although
there are many challenges ahead, Genesee County continues to
move in the right direction and stands to benefit greatly from the
investment it has made in GIS technology.

Genesee County GIS Director Bob Carra can be reached at (810)
257-3163 or rcarra@co.genesee.mi.us 
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From the President
A picture is worth a thousand words, or so the saying goes. But is
a picture worth a thousand dollars? Or a hundred thousand
dollars? That’s a question we all have to assess when ordering
aerial imagery, and increasingly, I’d argue that with the advent of
true multi-spectral optical sensors, the picture is not a worthwhile
investment. 
Let me draw a couple distinctions that help may help illustrate the
point. Most conventional aerial photography collected since the
1930s has been pictures - photographs of the landscape,
occasionally rendered through stereoscopes to produce three
dimensional images or orthorectified to produce planimetrically
correct images. Although these images can be quite valuable in
generating a presentation to a group of elected officials or
providing a backdrop for digitizing a parcel layer, these pictures
require human interpretation to distinguish streets from streams and
lawns from parking lots. In short, a significant amount of human
observation and interpretation is required to produce meaningful
data from the raw imagery. 
In contrast, aerial data collection, in the form of true multi-spectral
remote sensing, provides both the “picture” we’ve all come to
know and love as well as meaningful raw data associated with the
biophysical conditions on the ground. 
In the past (as recently as several years ago) when the only sources
of multi-spectral imaging were space-based platforms with relatively
coarse resolutions, aerial photography made a lot of sense,
primarily because it was the best game in town. However, as
airborne multispectral sensors have become more widely available
and more groups have gained experience with the technology, the
benefits of aerial photography have become fewer and fewer. 
In a typical aerial imagery project, the image must first be
collected, then likely goes through some form of registration and
orthorectification process. These processes are not significantly
different in digital multi-spectral collections. What is different is
what you as a user can do with the product. As opposed to having
a picture that requires a relatively-sophisticated user to interpret in
a labor-intensive manner, you have digital data that can be
interpreted automatically. The user still has to be fairly
sophisticated, but the labor investment in converting a multi-spectral
scene into usable information is much smaller than the investment
required to extract similar information from a conventional image.
The more different data sets that are extracted from one scene or
image, the greater the difference in labor expense.
As time goes on and the up-front cost of the collection and
orthorectification decline, the benefits of digital multi-spectral data
acquisition will rapidly outpace and gradually eclipse traditional
aerial photography. This is particularly true when you view the
additional flexibility the multi-spectral data provides as an added
benefit - you can still display a conventional picture if that’s what
your supervisor wants to see. But you can also identify how much
impervious surface exists in an area, validate whether that
agricultural parcel is really growing crops, count up the number of
swimming pools, and keep an eye on the size of wetlands.
IMAGIN President Steve Aichele can be reached at (517) 887-
8918 or saichele@usgs.gov

Member News
The City of Plainwell, located in western Michigan, has
selected CartêGraph’s WORKdirector, WATERview and
MAPdirector for ArcView products. The software allows the City
to track labor, equipment, inventory, and personnel while
integrating with its existing ESRI ArcGIS products. With
WATERview it is looking forward to being able to schedule
activities and review historical events, such as water valve
turning.

InfoGeographics, Inc., – a GIS services and products
company – located in Traverse City is pleased to announce the
addition of Brian Cooper to its professional staff. Brian has
recently graduated from Central Michigan University with a
degree in GIS/Geography and has worked as a GIS Intern for
both Grand Traverse County and InfoGeographics beginning in
the summer of 2005. Brian will assist IGI clients on a variety of
projects as a GIS Technician and beginning Application
Programmer.
For more information please contact Jim Bennett at
InfoGeograpghics at (231) 995-8266.

Oakland County Application Services is seeking qualified,
enthusiastic candidates to fill 2 positions: GIS User Support
Specialist II and GIS Project Manager. Information about the
USS position will be posted in April, and information about the
PM postion will be posted later in May on Oakland County’s
Web site: www.oakgov.com/jobs.

Stantec Consulting Michigan Inc., Ann Arbor, was
honored by the American Council of Engineering Companies
(ACEC) of Michigan for its work on the Pontiac GIS Data
Conversion/Mapping Plan project. The award was presented
at the 2006 ACEC Michigan Engineering and Surveying
Excellence Awards Program on February 25 in Dearborn.

Did You Know?
The U.S. Geological Survey recognizes 206 lakes with the
name "Mud Lake" in Michigan, the most common lake name in
the State. An additional 92 lakes have "Mud Lake" as a
variant name.
For more fun with names, consult the Geographic Names
Information System (GNIS) at http://geonames.usgs.gov

Encourage a colleague to

join IMAGIN today!
www.imagin.org



Brian Rice, Fleis & Vanden Brink Engineering

Amy Schoonover, City of Charlotte

Kurt Schwoppe, Leica GeoSystems

Robert Scipture, Oakland County

Ruth Scott, Jackson County

Brian Small, Jackson County

Mike Steffes, Grand Traverse County

Jason Taylor, North Arrow Technologies, Inc.

Anita Tewilliager, Oakland County

Maurice Thompson, DTE Energy/Michcon Gas

Scott Throop, Michigan Dept of Natural Resources

Deborah Veen

Jeffrey Walker, DTE Energy/Michcon Gas

James Walsh, General Code

Neal Welbourne, Atwell-Hicks LLC

Steve Woloszyn, Jackson County

Jason Yoakay, Jackson County

imagiNEWS

6

Welcome New Members
Grant Bauman, Jackson County

Janet Brinker, Oakland County

Sharon Broderick, DTE Energy/Michcon Gas

Colin Brooks, Altarum/ERIM

Wendy Conklin, Oakland County

Matt Falter, Leica Geosystems Geospatial Imaging

Scott Horner, Universal Map

Matthew Kaiser, Northrop Grumman

Walter Kunath, DTE Energy / Michon Gas

Debra Land, Oakland County

Thaddeus Maciak, Northrop Grumman

Mike Malcolm, St Clair County

Glenn McCaw, Fleis & Vanden Brink Engineering

Jeff Miller, North Arrow Technologies, Inc.

Jamie Munro, Oakland County

Robert Paige, Ducks Unlimited

Lynn Ray, Wayne County

See you in Traverse City at

IMAGIN�s Annual Conference!
May 1-3 2006

Enjoy outstanding keynote speakers, workshops, and
networking opportunities at IMAGIN 2006!

Mark your calendar for next year’s conference:

IMAGIN�s 2007 Annual Conference!
May 7-9, 2007 • Kalamazoo, Michigan






