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The city of Bozeman, situated in beautiful 

southwest Montana, is home to one of the state’s 

newest GIS programs. We began developing base 

layers such as parcels and road centerlines in the 

spring of 2000 with plans to expand the system 

enterprisewide. Only recently have we acquired 

the necessary data that will help us manage our 

assets more efficiently—in particular, mapping 

our water, wastewater, and storm water infra-

structure in a dynamic spatial database that will 

help us become more effective in serving the 

public’s needs in a growing environment.

The city of Bozeman remains one of the fastest 

growing cities in Montana. With a population 

of 32,000 and a growth rate of 40 percent in the 

last 10 years, it’s easy to see the need for a more 

efficient way of managing infrastructure assets. 

The Water and Sewer Department services more 

than 7,000 connections and maintains approxi-

mately 110 miles of sanitary sewer mains and 

145 miles of transmission and distribution 

water mains. Appurtenances to the water mains 

include in excess of 7,500 meters, nearly 1,300 

fire hydrants, and innumerable valves.  

At first glance, the current inventory maps 

depicting features such as sewer manholes, 

storm water inlets, and water valves looked 

great. Some were drawn in AutoCAD, most by 

hand. They detailed every asset with moderate 
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Overview

The city of Mercer Island is located between 

Seattle and Bellevue on Lake Washington. It 

covers a 6.2-square-mile area and is home to 

approximately 21,000 residents. There are 30 

parks and approximately 51 miles of trails. It 

is a densely populated community with a small 

business district. 

The city owns and operates the water, sewer, 

and storm drainage utilities. The city buys its 

water from the city of Seattle and stores it in 
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accuracy and were helpful to many departments. 

With the advent of GIS, it became obvious that 

we could begin associating information such as 

maintenance and installation records with such 

spatial data. We began to look at our needs and 

quickly realized there were endless possibilities 

to such a marriage. 

It started with locating all 1,300 fire hydrants in 

the field and recording their positions with a GPS. 

We got great results while maintaining the hope 

for a complete network of all infrastructures. We 

were immediately able to link this point data with 

an existing Access database using ArcGIS™. The 

Gallatin County 911 Center is also able to benefit 

from this data with CAD access to the points 

as well as information about the flow of each 

hydrant. The project was a success, so we turned 

our efforts toward the future.

Within the last year, we mapped nearly 8,000 

points representing water and sewer assets. 

The collection procedure was very rigorous 

with many accuracy and precision guidelines. 

Because the city itself doesn’t actually conduct 

any design or new construction of infrastructure, 

we collected the data accurately within a meter 

or less. The data will be used for inventory maps 

and as a general accounting tool for asset man-

agement. It is our ultimate hope to have a truly 

survey-accurate representation of the network for 

even more possibilities in the future!

Our goal is clear. We want to be able to utilize 

the link between the geographic data and tabular 

data about each feature. This type of live con-

nection enables us to query and plan much more 

efficiently. Instead of thumbing through multiple 

source maps, our service men and women will 

be able to pull up all the necessary information 

with the click of a button. Using ArcIMS®, we’ve 

already designed a simple query tool for updating 

maintenance information. 

We are extending this capability now by imple-

menting ESRI’s Water Model. We are currently 

in the process of designing the geodatabase 

around our point data. The Water and Sewer 

Department will now be able to maintain a 

more accurate account of its assets while saving 
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time searching for inventory information. Other 

departments will directly benefit from this data 

as our Engineering and Building Departments are 

also planning interfaces to the information. 

Since this technology is new to Bozeman as 

well as other communities in Montana, we 

collectively decided, among many people and 

disciplines, to form a Montana Water/ Waste-

water GIS Users Group. The first meeting will 

take place this summer where connections will 

be formed between the water/wastewater com-

munity and GIS users. Through the help of 

each other, we strive to more efficiently and 

effectively manage our infrastructures to better 

serve the public.

Northeast Partner Council
Bob Scaer Geo Decisions, PA
Adam Strafaci Haestad Methods, CT

Mid-America
Becky McKinley
 Chairman, Hammond Sanitary District, IN
Jerry Butler Colorado Springs Utilities, CO
Chuck Firquain Johnson County Water District #1, KS
Dave Goodman City of Kankakee, IL
Judy Holtvogt Montgomery County, OH
David Kreneck City of Fountain, CO
Ed Weaver Tarrant Regional Water District, TX

Mid-America Partner Council
Tom Davies Wallingford Software, TX
Rick Hammond Woolpert LLP, IN
Douglas Leibbrant M.J. Harden Associates, MO
Paul Vastag Ruekert Mielke, WI

Pacific Northwest
Clarence Hilbrick
 Chairman, City of Portland, Water Department, OR
Dale Bertelson Clean Water Services, OR
Nora Curtis Clean Water Services, OR
Pete Brandstetter City of Albany, OR
Ian Von Essen Spokane County, WA

Pacific Northwest Partner Council
Elizabeth Marshall Marshall, WA
Chris Surbey Kennedy/Jenks Consultants, WA

Southeast
James Carter Chairman, Metro Water Services, TN
Buzz Kelly Birmingham Water Works Board, AL
Steve McKinney
 Storm Water Management Authority, Inc., AL
Victoria Wing Columbia County, GA

Southeast Partner Council
Dale Dunham Geographic Information Services, AL
Michael Measels Wiser Company, AL

AWWA Liaison
Rick Harmon American Water Works Association, CO
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  For more information, contact

 Jon Henderson

  GIS Manager

  City of Bozeman

 Phone: 406-582-2385

 E-mail: jhenderson@bozeman.net

 Web: www.bozeman.net

GIS Day 2002—
Join Our Worldwide
Celebration

GIS DayTM is an international grassroots 

event held to promote geographic literacy 

in our schools, communities, and organiza-

tions. On November 20, 2002, companies 

from around the planet will join together 

to help teach the world about geography 

and the power of GIS technology. Principal 

sponsors include the National Geographic 

Society, the Association of American 

Geographers, the University Consortium 

for Geographic Information Science, the 

United States Geological Survey, the Library 

of Congress, Sun Microsystems, and ESRI. 

Visit www.gisday.com to find out more and 

to register your event today.
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two four-million-gallon reservoirs. A sanitary 

sewer lake line runs around the perimeter of the 

island (approximately 14 miles) in the lake to 

collect and convey the wastewater. The lake line 

includes 12 lift stations (two are owned by King 

County). The wastewater is then conveyed south 

to King County’s wastewater treatment facility 

in the City of Renton.

Before GIS was truly implemented in the late 

1990s, all mapping was done by hand. In addition 

to the three utility layers, other geographic data 

such as addresses, building outlines, road edges, 

and parks were also drafted by hand.  In 1991, the 

city obtained digital data compiled from aerial 

photography. 

Currently, the utility layers are stored in an 

ESRI® ArcGIS 8 geodatabase. Eventually, all 

of the data will be in a geodatabase. Basic attri-

bute information for the water system features is 

complete. The sewer system is 75 percent com-

plete and work on the storm drainage system is 

just beginning.

History

In the 1980s, the city used two full-time staff 

members to maintain the maps of each of the 

utilities plus the other layers that made up each 

map (address, property lines, road network, etc.). 

Each map layer was composed of 40 quarter sec-

tion sheets. 

In 1990, the city decided to use GIS to update 

and maintain its geographic data. The updating 

of the hard-copy maps was stopped, and it took 

another nine years before these maps were main-

tained again. This gap can be explained by the 

seven years the city spent trying unsuccessfully 

to implement its GIS.  In addition, it wasn’t until 

the fall of 1997 that Mercer Island hired a GIS 

coordinator.

Updating the utility maps and all of the other layers 

at the same time was more than a one-person job. 

Most users look at a map for a 

specific reason but forget that the 

background information, such as 

pavement edges and addresses, take just as much 

time to create and maintain. In January of 2000, 

the city hired a full-time GIS analyst.  

Database Design

As the analyst worked through learning all about 

ArcGIS 8 and the frustrations that new software 

can sometimes bring, the GIS staff began to try 

to figure out what to do with the new water utili-

ties ArcGIS data model. The model was a great 

starting point—a general framework—to what a 

system might look like. Knowing nothing about 

how the real-world systems were constructed, 

the GIS staff talked the city engineer and the 

utility engineer into meeting every couple of 

weeks to work through each system. The GIS 

staff understood the basics of relational database 

design and knew that building a detailed data dic-

tionary would pay off in the long run (especially 

for creating metadata).

Being ignorant about how the utility systems 

worked and what the features inside it were 

called, the GIS staff asked many questions. The 

model included features that were not in the city’s 

system such as wastewater treatment plants. In 

some cases, the model left out important facilities. 

For example, the model did not include blow-off 

valves, so these features were added. The meet-

ings included long discussions of how to define 

each feature in the system. The documentation 

that came with the model was very thin, and many 

times the group tried to figure out what the authors 

of the model intended.

The group was also sensitive to the fact that many 

of the field staff used certain terms or phrases to 

describe these features. In some cases, the engi-

neers and the field staff had different names for 

the same object. The group also talked about how 

the features were connected to other features.

In each successive meeting the group would 

review what had been discussed and agreed upon 

at the previous meeting. Often, an item would 

be revisited and discussed again. Even though 

it made the process longer, the design group felt 

that this was okay because it was all part of the 

learning experience. The most important aspect 

was that in the end there was consensus.

The design of the water system model took an 

entire year to work through because it was one 

long learning experience, not only for the GIS 

staff but also for the engineers who learned 

that GIS is not just a tool to make pretty maps. 

Eventually, the group got the hang of how to 

ask questions, how to decide what was impor-

tant to track in each system, and what attributes 

were important. The group also learned how the 

features in the system were connected to each 

other and began to understand how powerful 

connectivity rules could be used. Last year, the 

sewer model design was finished, and the storm 

drainage model design was completed in four 

months. Based on the knowledge gained from the 

last two systems, the group decided to revisit the 

water model this summer to refine it. 

Implementation

Just before the GIS coordinator was hired in 

1997, a local firm was hired to scan and con-

vert the water and storm drainage maps into 

ArcView® shapefiles. Even though the data was 
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seven years out of date, it was digital and it gave 

the GIS coordinator a little breathing room to 

show how GIS could be used for creating differ-

ent kinds of maps quickly and easily. 

In 1999, King County digitized the city’s sewer 

maps as part of its project to model its service 

area. Also, in early 2000 the city obtained high-

quality digital orthophotos with six-inch pixel 

resolution. The addition of the photos helped 

the GIS staff to realize that the location of the 

represented features was often incorrect. In 

many locations, the hand-drawn features did not 

overlay on the photos correctly (e.g., utilities that 

should have been in the street were in fact running 

through houses on the photo). 

As the databases were designed, the shapefiles 

were updated with information gleaned from 

several sources. The city’s paper files about 

these systems were in file cabinets, on rolled up 

maps, in closets in unused buildings, in attics, in 

people’s memories, etc. Finding this information 

was critical because it often provided the answer 

to gaps in the existing maps. However, there are 

still many areas where there is contradictory 

information. For now, these are flagged with the 

hope of future resolution.

As the data models became more detailed, staff 

found that using ArcCatalog™ was limiting the 

ability to make easy changes to the geodatabase. 

Staff decided to purchase Visio Enterprise. It was 

a difficult decision because of the high cost, high 

learning curve, and the knowledge that only 10 

percent of the software’s capabilities would be 

used. However, it is far easier to customize the 

model and make new changes. For example, 

because objects have inheritance, when adding 

a new attribute that is the same for all feature 

classes, the UML is changed in one or two places. 

Using ArcCatalog, manual changes had to be 

made in 15 or more feature classes.

For the water system, it was a gradual transition 

to the geodatabase. Once the valid values for each 

attribute of a feature class were determined then it 

was converted into the geodatabase. For both the 

sewer and storm drainage systems, the complete 

model was developed and then converted to the 

geodatabase before data was entered.

Currently, the maps are at the point that internal 

staff will ask for the GIS maps first.  People 

have confidence in the data. This confidence 

has opened the door for feedback from the field 

staff.  The value and need for accurate data by 

the GIS professionals was envisioned long ago, 

and with the support of management and prudent 

planning this vision is playing out.

One current project will map the right-of-way 

boundaries using legal descriptions tied to a 

surveyed grid. The second project will locate 

all surface utility features in the right-of-way. 

Besides providing highly accurate locations, the 

utility feature project will provide an inventory of 

what is out there today—not 12 years ago.

Conclusion

Building the geodatabase from the ground up has 

been challenging. It represented a fundamental 

shift from the traditional way of storing spatial 

features in coverages and shapefiles. It was a 

mental shift that took time. It required learning 

all about geodatabases, how to ask the right ques-

tions, and how to translate the answer into objects 

in the data model.  

Mercer Island has a long way to go; however, 

the foundation that has been created with the 

water utilities ArcGIS data models and ESRI 

software will serve the city well into the future. 

The design team is confident that in the next 

couple of years the city will have one of the best 

GIS databases.

Authors Mike Onzay

 GIS Coordinator, City of Mercer Island

 Joe Plattner

 GIS Analyst, City of Mercer Island

Statistics
  Pipe in length (approx)  • Valves 2300
Water 126 miles • Sewer manholes 2600
Sewer 112 miles • Catch basins 4300
Storm unknown • Storm manholes 600
  • Hydrants 1117
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User Group
Update

Looking for an active GIS user group to meet 

other GIS professionals, keep in touch with 

happenings in the local GIS community, or 

get answers to those burning questions such 

as “Why does software always crash before 

crucial deadlines instead of after them?” Join 

the Central Puget Sound GIS Users’ Group in 

its monthly meetings and get on the e-mail 

list. The group is open to GIS profession-

als and students in all industries and on all 

software platforms. You don’t have to be a 

GIS guru to participate.

Recent programs have included presenta-

tions on the HAZUS damage estimation 

software from the USGS, integration of GIS 

into enterprise information systems, use of 

GIS for maintenance management applica-

tions, and redistricting. 

The group has a mailing list of more than 400 

GIS professionals, and meetings are attended 

by anywhere from 20 to 50 people.

Meetings are held on the third Tuesday after-

noon of each month. For more information 

or to put your name on the list, contact Dick 

Thomas at dick@sammplat.wa.org.

 Richard E. Thomas

  GIS Coordinator

  Sammamish Plateau

  Water and Sewer District

 

 1510 228th Avenue SE

 Sammamish, WA 98075

 Phone: 425-392-4931, ext. 228

 Fax: 425-391-5389

 E-mail: dick@sammplat.wa.org

Two months ago, a group of professionals 

from all sectors of the water/wastewater market 

assembled in Helena to discuss current and 

future issues regarding the use of GIS in water/

wastewater system management. With an incred-

ible turnout and constructive discussion on many 

topics, it was concluded that we should form a 

user group to address the needs of this growing 

industry. ESRI has teamed up with our group to 

supply the necessary support and resources we 

will need to pull it off successfully.

And so the Montana Water/Wastewater GIS 

Users Group is born (I’ll spare you the acro-

nym!). My name is Jon Henderson, and I am the 

GIS manager for the City of Bozeman. I will 

be heading up this group as we are currently 

involved in implementing ESRI’s geodata-

base model for this type of asset management 

within our Water and Sewer Department. It 

is my hope that we can assemble a diverse 

group of individuals and agencies to help each 

other with issues pertaining to the use of GIS in 

water/wastewater. The mission of this group is 

“to provide a forum for discussion on the use 

and benefits of GIS in the water and wastewater 

industries as a means to enhance the quality of 

life through properly managed data and infra-

structure.”

Announcing the Formation of the
Montana Water/Wastewater GIS Users Group

  For further information, please contact

 Bryant Ralston

  ESRI’s Montana Representative

 Phone: 406-825-0180

 E-mail: bralston@esri.com

or

 Jon Henderson

  GIS Manager

  City of Bozeman

 Phone: 406-582-2385

 E-mail: jhenderson@bozeman.net 
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GeoNorth, LLC, an ESRI 

Strategic Alliance Partner, 

specializes in providing 

practical, integrated, and 

flexible GIS solutions to help 

governments and utilities 

operate more efficiently and 

effectively. Using extensive 

industry-specific knowledge 

and the latest tools from 

ESRI and other leading tech-

nology companies, GeoNorth 

provides custom and turnkey 

systems for creating, maintaining, integrating, 

querying, viewing, and publishing GIS and 

tabular data in desktop and Web environments. 

It also offers comprehensive consulting services 

to make any project successful, whether an orga-

nization is just getting started with GIS, wants 

to enhance existing GIS capabilities, or wants to 

GIS-enable and integrate traditional information 

systems. 

GeoNorth’s GIS start-up services include

• Education to raise knowledge and awareness 

of GIS throughout the organization

• Assessment of user and organizational needs 

and goals

• Assessment of existing resources and capabilities

• Building consensus about project goals and 

specifications

• Developing implementation plans

• Developing application prototypes

Many organizations that have invested in devel-

oping GIS data and traditional information 

systems haven’t fully realized the benefits of 

these investments because they lack appropri-

ate applications for accessing the data. In these 

cases, GeoNorth can evaluate the organization’s 

goals, resources, and capabilities, then recom-

mend strategies to leverage previous invest-

ments and increase access to data. Following are 

descriptions of several GeoNorth products that 

can facilitate this. These can provide immediate 

benefits and be customized if needed. 

Products

CityMap Modular GIS Viewer

CityMap is a configurable and 

extensible framework for rapidly 

developing Visual Basic applica-

tions for querying and viewing tabular and spatial 

data seamlessly. It offers a quick, sure, and cost-

effective way to make data available to larger 

numbers of users within an organization and in 

the field through a single interface. Screens can 

be turned on/off for specific groups of users. 

Optional modules are available for querying 

various external databases (e.g., CASSWORKS, 

Stantec, MAXIMO, Azteca), associating files 

(e.g., as-built drawings, inspection notes) with 

GIS features, generating reports and mailing 

lists, viewing associated metadata, and creating 

custom map layouts. The CityMap framework 

uses MapObjects® 2.1 for map rendering and 

GIS data access.

MapOptix Internet Data Publishing System

MapOptix is a turnkey system for publishing 

GIS and database information on the Web—and 

controlling who has access to it—without pro-

gramming. It extends ArcIMS to enable quick 

and easy integration of GIS and utility databases 

and greater control over content and functionality 

provided to specific users. MapOptix is built with 

ColdFusion, works with any ODBC database (e.g., 

CASSWORKS, Stantec, MAXIMO, Azteca), has 

a scalable and extensible architecture, and does not 

require a browser plug-in or applet.

Partner
News

Information from ESRI Partners

GeoNorth, LLC
921 SW Washington #777, Portland, OR 97205

Phone: 503-827-0827

Fax: 503-827-0735

Web: www.geonorth.com

E-mail: asloop@geonorth.com

CartaVision ArcGIS Project Publishing

Application

CartaVision is an off-the-shelf product for pub-

lishing ArcGIS projects (.mxd files) to the Web 

in seconds. Maps are published using the cartog-

raphy and display rules defined in the .mxd file. 

The Web server is built-in so no other software 

is required. CartaVision is ideal for publishing 

ArcGIS maps or adding interactive mapping to a 

Web site quickly, easily, and inexpensively.

QueryPal Tabular Data Integration Extension

QueryPal is an ArcGIS extension that enables 

users to query GIS and external databases 

(CASSWORKS, Stantec, MAXIMO, Azteca, 

etc.) seamlessly in ArcMap™. It includes wiz-

ards and an administrative interface for con-

necting to data sources and configuring queries. 

It is designed to facilitate access to maintenance 

management and other enterprise information 

systems through an industry-standard GIS in-

terface. 

GeoNorth, LLC
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The formation of a Montana GIS user group fills a big 

void in the Montana water/wastewater utility indus-

try. Montana is such a large state with utilities often 

widely scattered geographically. The opportunity to 

communicate and share information through a user 

group will help bring the Montana water/wastewater 

utilities closer together.

Jennifer Wicks

Mountain Water Co.

Missoula, MT

For more information about

ESRI GIS solutions for water/wastewater

applications or for a reseller near you

call

1-800-447-9778

(1-800-GIS-XPRT)

International Calls

1-909-793-2853, ext. 1-1235

Visit ESRI’s Web site at

www.esri.com

Send inquiries to Lori Armstrong,

water/wastewater industry solutions manager.
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