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The Purpose 
The Mapping Unit of the Agency 
of Transportation has produced 
Town Highway Maps since the 
first series in 1931, based on a 
statutory requirement. The chief 
purpose of these maps is to 
document highway classification 
and mileage of town highways for 
use in calculating State Aid for 
town highway maintenance.  The 
Highway Mapping System (HMS) 
is the tool used to create the maps. 

http://vtransplanning.vermont.gov/maps/archive
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Annual Map Updates 

The maps are updated annually 
based on information supplied by 
municipalities on a formal Mileage 
Certificate.  Typically between 50 
and 100 municipalities submit 
changes during any given year.

These changes include additions, 
alterations, reclassifications and 
discontinuances.
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Map Production 

Master datasets maintained in 
ArcSDE are used to render the 
highways, structures, mileage 
annotation, shields, and other 
features.

319 individual MXD’s were used 
until the 2012 series to generate 
the Town Highway Maps.  Each 
MXD was updated individually to 
produce the Town Highway Map.
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The Problem 
Upgrades in the Esri software 
broke previously created 
MXD's, requiring the overhaul 
and rebuilding of each MXD to 
create the same Town Highway 
Map.  Key issues included 
inserted Objects, such as the 
Mileage Reports and Dynamic 
Text through PLTS not 
supported the same way from 
one version to the next.

Components of the maps used 
VBA, as Esri ends its support of 
VBA this will become 
problematic

In 2007, about 100 MXD’s  using ArcInfo 
9.1 were rebuilt for that year’s production, 
plus another 100 in preparation for future 
years.

All the maps needed to be retooled  due to 
changes in 9.2 PLTS dynamic text changes.  
Every MXD was rebuilt.

                         

dynamic text missing

                         

dynamic text missing
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The Problem - continued 
MILEAGE REPORTS

-- Mileage reports were RTF files generated out of MS Access and 
then insert into the map as an object -- this caused several 
problems.

-- 9.2 ArcMap didn't handle inserted objects well, couldn't produce 
the maps using 9.2, had to have a PC remain back at 9.1 until 9.3 
came out

-- MS Access connected to the Default table of the SDE road 
centerline data - either we had to build a model to copy the data out 
to a personal geodatabase or wait until after the overnight compress 
moved the day's data edits to the Default table.

-- Because of the Object - couldn't use script to auto generate the 
PDFs from multiple MXDs, had to go into each MXD and export 
the PDF
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Solution - Data Driven Pages or 
Production Mapping??? 

NO!!! - There is too much variability in each 
map to be able to leverage Data Driven Pages 
(DDP) or Production Mapping. 

2 column report                       

4 insets – various sizes

dynamic
text

dynamic text
                         

Variable Map Scales
Variable Insets – #, Size & Scale
Variable Mileage Summary Sizes
Variable Reports -

Class 3 & 4 
Legal Trail
Not-Up-To-Standards

Variable Town Shapes and Sizes
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2 column 
report                       

4 insets – various sizes dynamic
text

dynamic text
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1 column 
report                       

1 inset

dynamic  text

dynamic text

                         

Note that the mileage reports and insets  
are located in various places on the map
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3 column 
report                       6 insets – various 

sizes and scales

dynamic text

                         



Challenges & System Requirements 
The Solution needed to accommodate the 
following requirements:

Multiple Insets – MPS-Atlas and Data Driven
Pages couldn’t handle them

Mileage reports – couldn’t use the reporting 
tool in ArcMap – it wouldn’t limit the report 
data to just the map town’s data, also dynamic 
graphic table didn’t work – the reports were too 
sophisticated

Variable Town Shape, Size and Page Layout

Need to eliminate annual Retooling
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The Solution – Python 

VTrans reached out to 
Esri Boston for 
assistance and was 
connected with Jeff 
Barrette, Product 
Developer in Esri’s
Holistic Testing and the 
Map Automation teams.  
Jeff provided a very 
creative and elegant 
solution.

Key Components

Python Scripts

ArcMap Template 

Page Layout Elements Table

Data
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ArcMap Master MXD Template 



Town

[Data Frame Xposition, Yposition, height, width, extent, scale]

Each record represents the layout specifications for a map, and each 
field contains the layout parameters for a Data Frame or other layout 
element within that map.

Possible to include
formatted text

…

Page Layout Elements Table 

(Page Layout Elements Tables continued)
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Python Scripting 
Can produce individual maps or batch production of PDFs

Updates CTCODE (town) in layer definition queries

Moves layout elements according to properties saved in Page Layout 
Elements Table (moves unwanted elements off the page)

Updates data-driven text:

     Town Map title block, 
      production year, 
      margin text, etc.

      Reads mileage data from 
      primary data, processes 
      it, and updates “Mileage 
      Report” text elements 
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Core.py
Geoprocessing to make map 
layout according to 
PageLayoutElements table.

Gateway Scripts: Generate lists of 
towns to be mapped by Core.py

ZoomToPage.py
(one town)

ExportToPDF.py
(batch of towns by year 
and layout size)

Suite of Python Scripts 

SetLayoutInfo.py
Inserts or updates page layout information for a map in 
PageLayoutElements table based on current mxd layout.
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HMS Toolbox –Making the Map 
HMS Toolbox: ZoomToPage

Set Layout Elements
Export to PDF ZoomToPage interface



HMS Toolbox -  ZoomToPage 

Elements not used in layout



The Master MXD Template 



The Master MXD Template 

ramps 

2 columns 

legend



legend

no
ramps 

three 
columns 



Other HMS Templates/Scripts 

Eleven templates: 
Paper size (27 x 36,  36 x 27,  36 x 30,  36 x 36,  48 x 36) 
Town, Village, Urban Compact, City 

 

Four versions of scripts: 
Town, Village, Urban Compact, City 

 

Different templates/scripts facilitated: 
Simpler script for most maps (fewer conditional statements) 
Legend flexibility 
Map rotation, Definition Queries, etc. 

 

 

Requires
Additional
Templates
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Additional Variations 

Class 3 & 4 Town Highway Mileage Summaries:

TownVillage

Summarized by Town Highway
Number and Road  Name 
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The Transition – Building New Maps 
Two approaches used to upgrade to the new system: 
 

Extract size, position, and extent of the Main Map and Inset 
data frames from the mxds of recent editions of Maps: 
 Python script opens mxd, obtains desired parameters, and provides  a 

string output that can be copied and pasted into PageLayoutElements 
table 

 

Start from scratch to develop layout: 
 Open template, select town, and run HMS script to create a default layout 
  

 Manually set Data Frame extents and move elements to desired layout 
positions 

 

 Run a script that dumps updated layout parameters into 
PageLayoutElements Table 
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Benefits of the New HMS 
One Core MXD Structure and Scripts

Data Driven Reports – if Data is correct, Report is correct

Significant efficiencies and cutting 2 months out of the 
process

More Rigorous QA/QC on data and full use of data

Resolution of issues in data that we didn’t know existed

System should be compatible with the next version of 
ArcGIS and works at the ArcView level (ArcGIS Basic)

Implemented the new system and produced the maps faster 
in 2012, than in a standard year with the old process
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Multiple Element Layout Manager 10.0 v1 

http://esriurl.com/5907

The ESRI Map 
Automation Team has 
posted a developer sample 
on the Resource Center.  
So, you too can leverage 
Python to generate a 
custom map series.

The Multiple Element 
Layout Manager 10.0 v1 
provides the same Python 
functionality that is used 
to generate the Town 
Highway Map Series. 
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Johnathan Croft 
Johnathan.Croft@state.vt.us 
(802) 828-2600 
 
Kerry Alley 
Kerry.Alley@state.vt.us 
(802) 828-3666 
 
Sara Moulton 
Sara.Moulton@state.vt.us 
(802) 828-2109 
 
Michael Trunzo 
Michael.Trunzo@state.vt.us 
(802) 828-3974 
 
VT Agency of Transportation 
Policy, Planning & Intermodal  
Development Division - 
Mapping Unit 

Questions??? 

Town Highway Maps on-line at the following link:
http://vtransplanning.vermont.gov/maps/town_maps
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