3

Curtis McAdam:s,

PLS with Midland
Surveying, Inc.,
obtains a survey-
grade section corner
location for a county
GIS project

When a Midwest surveying and engineering
firm expanded into GIS, it applied land survey
methodology. Its experiences with a county
and city prove it pays big dividends.
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By Matt Sorensen and Russ Wetzel

Midland GIS Solutions

field technicians use and surveying has been around since the

V.Depth equipment to beginning of time. Geographic informa-
. . tion systems (GIS), on the other hand, is a

obtain accurate invert relatively new technology. The digital data

depths for a sanitary contained within a GIS is quickly becom-
sewer projects. Using ing a primary mapping and analysis instrument for
this eliminates dipping wide ranging applications in business, government,

education, and many other fields. Data contained
within GIS mapping systems see myriad uses such
as land assessment, land survey research, econom-
ic development, land planning, and development.
Ironically, as GIS data is ideally driven by its “ge-
ographic” component, it is surprising how little
emphasis early GIS development placed on data
accuracy, a cornerstone of land surveying. Ear-
ly use of GIS did not require a
0 high standard for data accura-
cy. As geographic information
Dustin Shepherd systems develop, however, this
acquires survey grade trend is changing, mainly due
coordinates for a to a large increase of use among
q f local governments and advanc-
sanitary sewer project. es in hardware and software
Surveyors play a key capabilities.
role in developing GIS. Today, many users of GIS
technology require a higher de-
gree of accuracy in their data.
Improved GPS accuracy capabilities, greater clarity in dig-
ital aerial photography, and higher data quality expecta-
tions are all driving this. Many GIS users are also finding
their original data less than satisfactory, and many early
GIS programs are beginning to integrate land surveying
protocols and methodologies into their mapping system to
improve the overall accuracy of GIS data.

One company in the U.S. heartland has strived to inte-
grate accurate land surveying protocols within GIS project
development. Midland GIS Solutions, in Maryville, Mis-
souri, formed through the restructuring of Midland Engi-
neering, Inc., a professional land surveying and mapping
company with a long history in the Midwest. Today, Mid-
land GIS Solutions, in conjunction with its parent company
Midland Surveying, Inc., provides a wide range of survey-
ing and mapping services throughout the region.

Both founders of Midland GIS Solutions, John Teale and
Troy Hayes, are professional land surveyors, and three ad-
ditional licensed land surveyors on staff contribute to eve-
ry GIS project. The company routinely uses the expertise of
land surveyors throughout the Midwest and works with lo-
cal land surveyors on many key aspects of GIS project de-
velopment. Midland also goes to great lengths to apply a
host of available land survey research materials in support
of each project. The end result: develop the most accurate
GIS realistically possible from available survey research.

each manhole with a
conventional level rod.
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Phelps County Benefits
in Multiple Areas

A case in point is Phelps
County, Missouri. County offi-
cials approached us to develop
a countywide GIS that would
benefitnumerous departments
and contain a high degree of
accuracy. Departments from
the assessor’s office, recorder’s
office, clerk’s office, commis-
sioner’s office, roads and bridg-
es, law enforcement, and the county
health department were all encouraged
to weigh in on what they required from
the developed data. The GIS was devel-
oped toward a foundation that support-
ed all the requested applications. The
ultimate goal was to provide useful data
to each department within an accurate
GIS base foundation that would support
growth for multiple uses.

Midland GIS Solutions assimilat-
ed data developed and provided by lo-
cal land surveying and engineering firm
Elgin Surveying and Engineering in Rol-
la, Missouri. Coming into the project,
Phelps County had the benefit of having
numerous township and section corners
already established and recorded with
specific state plane coordinate values.

Additional section corner coordinates
were obtained through subsequent di-
rect GPS data collection. Registered sec-
tion corner documents were obtained
from the Missouri Department of Nat-
ural Resources Division of Land Survey
and referenced to determine the remain-
ing section corners. Coordinate geom-
etry (COGO) techniques were applied
within the GIS to create the quarter sec-
tion, section, township, and range data
layers in Phelps County’s GIS program.

Other section corner locations, spe-
cifically those located within highly
forested areas of the county, were deter-
mined through application of geograph-
ic measurement management (GMM)
software with the direction and support
of the U.S. Forest Service. This included
nearly 11 townships in the forested areas
where little reference existed for the sec-
tion corner locations.

Finally, remaining section corners
were established in the GIS using land
surveying techniques referencing the
original Government Land Office (GLO)
documents. All the section corner co-
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ordinates, most obtained from well-de-
fined digital coordinates, became the
foundation for the GIS. Other sources
included recorded subdivision plats, re-
corded surveys, and highway plans from
the Missouri Department of Transporta-
tion (MoDOT). Reference data was also
obtained from the City of Rolla’s GIS,
including existing quarter section line
data developed by Elgin Surveying and
Engineering. All this effort led to the es-
tablishment of a highly accurate GIS.
Subsequent data layers developed in the
county’s GIS such as parcel boundaries,
subdivision lots, and rights-of-way were
created in similar fashion, making use of
all available research material.

City of Belton Manages its
Infrastructure

Another example where land survey-
ing research and methodology served as
the primary factors in GIS development
was the City of Belton, Missouri, a rapid-
ly growing suburb on the south edge of
Kansas City. In 2003, with a population
nearing 24,000 and commercial and pri-
vate development steadily increasing,
city leaders began actively developing a
comprehensive infrastructure manage-
ment system. The resulting multi-year
project, involving several companies

and numerous state-of-the-art technol-
ogies, represents an aggressive effort to
bring Belton to the cutting edge in mu-
nicipal infrastructure management.

The City of Belton turned to GIS tech-
nology to manage its growing infrastruc-
ture. The initial step was an accurate
assessment of its current transportation,
water, and wastewater infrastructure.
The city hired Midland GIS Solutions to
oversee the initial phases of the multi-
tiered project. The first phase of the city’s
GIS consisted of developing an accurate
cadastral foundation. We assembled a
multi-disciplinary team of professional
land surveyors, an aerial photography
firm, and civil engineers to provide the
required support services. By the end of
2004, Belton was well on the way to real-
izing its new state-of-the-art and highly
accurate GIS mapping system.

A primary step in the early stages of
the project involved building the GIS
base map. We contracted local land sur-
veying firm Roger L. Brenizer & Associ-
ates to provide survey-grade coordinate
positions for each section and quarter-
section corner within the project area.
This highly accurate coordinate data
was obtained through survey grade GPS
and included coded attribute data de-
scribing each corner (e.g. 5/8-inch iron
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bar, DNR monument, etc).

Once the section corner locations
were acquired, we began work on the
city’s GIS base map. Extensive research
supported development of the base
map layers, including registered section
corner documents, highway plans, and
recorded subdivision plats. Additional
datalayersincluded map indexgrids, ac-
curate road and railroad centerlines, de-
tailed road rights-of-way, subdivisions,
lots, blocks, water boundaries, and land
ownership boundaries within the city. A
comprehensive city limit boundary was
also developed by referencing recorded
city annexation ordinances. All this data
was prepared in an ESRI ArcGIS person-
al geodatabase format.

The next major phase of Belton’s
comprehensive infrastructure plan in-
volved the assessment and development
of the city’s wastewater infrastructure.
We were again employed to provide pre-
cise survey-grade GPS field survey data
for the wastewater utility features. GPS
survey crews used a survey-grade (sub-
centimeter accurate) Trimble 5800 GPS

receiver and TSCe data collector as well
as a NetRS GPS CORS permanent base
station provided by Seiler Instrument.
This allowed the GPS survey crew to ob-
tain highly accurate horizontal (x,y) co-
ordinates for each feature and a vertical
(z) coordinate for rim elevations. Cap-
tured features included manholes, lift
stations, and cleanouts, totaling about
2,100.

The resulting GPS-located features
were printed onto working field maps
used to reference manhole locations.
Each manhole was “popped,” and invert
depths were obtained. This task was ac-
complished using specialized V.depth
measurement equipment. The V.depth
equipment was not only designed for
high accuracy, but it also greatly reduced
the need to individually “dip” each man-
hole with the conventional level rod. At-
tribute data such as pipe material and
diameter was also gathered and catal-
oged into the GIS database.

As the city’s GIS program continues
to develop, city personnel are realizing
the increase in efficiencies with day-to-

day utility infrastructure management.
With a highly accurate, multi-layer GIS
with extensive and detailed attribute
data, the City of Belton can conduct so-
phisticated analyses and implement
many beneficial applications. The city
is truly on the cutting edge with its GIS
technology.

As you can see from both GIS project
examples, taking the land survey accu-
racy approach pays off in the long run.
The trend should continue as more sur-
veying firms take on GIS. ¥

MATT SoreNSEN is vice president of Mid-
land GIS Solutions in Maryville, Missouri
and has been with the firm since June
2000, having worked for Midland Engi-
neering for six years prior. He has a B.S.
degree in geography from Northwest Mis-
souri State University.

Russ WEeTzeL is a GIS analyst for Mid-
land GIS Solutions. He has a B.S. degree in
geography from NWMSU and is currently
working on his M.S. degree in geography
from the University of Nebraska-Omaha.
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