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The Monument Mapping Engine was initially released on April 12, 2002 and
supports WSDOT’s ongoing geodetic survey activities. The application wasdgolgn
2008 to support the new ArcIMS 9.2 environment. The Mapping Engine uses scale
dependent rendering to display a variety of layers as one zooms into a specific
monument. The applications initial statewide view shows the location of WSDOT’s
geodetic survey monuments, National Geodetic Survey’s HARN stations, county
boundaries, state routes, coastlines, lakes, and major rivers. As one zooms intofa scale
1:75000 or greater, the state highway layer is replaced by a 1999 Tiger Roadi®iaye
the U.S. Census and the DRGs are used as a backdrop. The user may interdetively se
a monument and request a map or site description for a station Since the Monument
Mapping Engine’s initial release in 1998 it has received 1000 to 1500 unique visits per
month. Based on the cost of installing a monument, the number of site visits, and
discussions with members of the professional Land Surveyors’ Association of
Washington, WSDOT estimates that the State has achieved over $1 million in cost
avoidance since the application was fielded.

( http://www.wsdot.wa.gov/monumeint
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Washington State Department of Transportation (WSDOT)
Monument Mapping Engine, v3.2

The Monument Mapping Engine was fielded in 1998 as an out of the box ArcView
IMS™ application to support WSDOT’s survey activities. At the request of the Geodetic
Survey Section, Geographic Services Branch, the Office of Infasmagchnology
redeveloped the application using ESRI's ArcIMS technology; to include support for
Digital Raster Graphics (i.e., USGS 7.5’ Topographic maps) and query functions.
Development began March 20, 2001 and was completed on April 12, 2002. The
application was ported to a new server and to ArcIMS 9.2 in 2008.

The Mapping Engine uses scale dependent rendering to display a varietyohagpae
zooms into a specific monument. The applications initial statewide view shows the
location of WSDOT’s geodetic survey monuments, National Geodetic Survey’'s HARN
stations, county boundaries, state routes, coastlines, lakes, and major rivees IFid\s
one zooms into a scale of 1:75000 or greater, the state highway layer is replaced by a
1999 Tiger Roads layer from the U.S. Census and the DRGs are used as a backdrop
(Figure 2). The user may interactively select a monument and request a sitap or
description for a station (Figure 3 and 4).

Figure 1. Initial screen received when visiting the Monument Mappig Engine. Red
triangles indicate the location of survey monuments maintained by the Wasigton
State Department of Transportation, blue triangles show the location of Nainal
Geodetic Survey HARN stations.
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Figure 2. Display screen received when zooming to a scale of 1:75000 or greater.

Figure 3. Example of a printable “to reach” map for a survey monument.
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Figure 4. Example of a monument data sheet obtained using the application.



The primary issues tackled during the project were as follows:

ESRI released ArcIMS 3.1 halfway through the project; this required theLHTM
and JavaScript code to be revised since ESRI modified their ArcXML definition.
DRGs were in 2160 TIFF files, each with different pixel sizes. The DRGs were
resample and mosaiced into eight images. The images were import into ArcSDE
to provide faster display and to allow for Projection-On-The-Fly. This process
took four months of processing on a Pentium Il computer.

The production ArcIMS server was purchased in July 2001. The server was not
configured till January 2002 due to internal personnel issues.

The Survey database used by the application was converted from SQL 6.5 to
SQL 2000. Application deployment was delayed to allow the change over to be
synchronized.

Our ArcIMS server has two, Pentium Zeon CPUs and 8 GB of memory. The application
now uses both the ArcGIS Image Service, for the main map, and an Image ®erhee
overview map. The maps generated by the image services are deliverediientres 8-

bit PNG color images. The applications HTML and JavaScript pages werkyinitia
developed using the ArcIMS Author tool and then customized by WSDOT.

Several benefits have been realized from making the survey information publicly
available. Firstly, before the site was implemented WSDOT mantuilély monument
informationt requests. Secondly, it has encouraged federal, state, city, and local surveyors
to integrate our survey network into their projects. This assists WSDOT imainang

the network, as construction or maintenance activities are less likely toydestation.

Since the Monument Mapping Engine’s release it has received 1000 to 1500 unique Vvisits
per month. Based on the cost of installing a monum#ém number of site visits, and
discussions with members of the professional Land Surveyors’ Association of
Washington, WSDOT estimates that the State has achieved over $1 million in cost
avoidance since 1998.

! After the September T'tterrorist attack, the Monument Mapping Engine we&en off-line for security
review. While it was off-line, WSDOT personnel spéato 1 FTE per day responding to phone requests
for information.

2 It costs between $600 and $2000 to install andesua monument into the geodetic network —depending
on the accuracy requirements for the new station.



