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By Bert Posedowski
City of Hamilton

The City of Hamilton, like many
municipalities, is increasingly aware
that GIS technologies can be
valuable tools in emergency
planning.  They give first responders
vital knowledge so they can react
quickly and appropriately to deal
with incidents.  One incident in
particular served to highlight the
value that GIS can bring to an
emergency event.

Hamilton’s population of half a
million people is served by one lake-
based water system that provides
300 megalitres of drinking water to
Hamilton’s city core as well as to
Dundas, Flamborough, Stoney Creek
and Glanbrook.  Four well-based
water systems serve the
communities of Greensville, Lynden,
Freelton and Carlisle.  

In August 2004, an interruption in
the supply of water to the residential
community of Rosedale, caused by
unusually heavy water demand in the
area, placed restrictions on water
use in that community for a week.
The medical officer of health issued
a drinking water advisory, which is a
warning not to use the water for any
purposes.  This advisory is normally
issued in cases where a negative
pressure is experienced in a
watermain, since this condition can
expose the pipeline to the ingress of
contaminants and silt through cracks
and joints in the system. 

Normal water pressure was restored
in short order, but it took a week
before the watermains and the water
supply could be tested sufficiently to
permit the drinking-water advisory to
be lifted.  Meanwhile, there was
much work to do.

The first requirement, of course, was
notification.  Staff mounted a
campaign of notification that
consisted of telephone and door-to-
door notification, delivery of notices,
media releases, live interviews on
television and radio, and Web-site
uplinks.  

The City is normally prepared to
handle water-supply shortages in
communities of about 600 homes,
since that reflects the size of the
City’s largest communal well system
– systems more susceptible to this

type of service interruption.  When
the Rosedale incident unfolded, the
notification campaign had to reach
3,200 homes.

For the duration of the advisory, City
of Hamilton staff provided water
from three temporary filling stations
located within or near the affected
area.  Water was first handed out in
collapsible containers, then by
bottled water and then by a
combination of the two.  The
demand for water far exceeded
expectations.  It was evident that the
temporary water stations were
serving not only the Rosedale
residents but also residents from
immediately outside the affected
area, who were concerned that their
water was impaired, and people far
removed from the area but drawn to
the event by curiosity. 

When the incident was over, City
staff held several meetings to
analyze their response and to
identify ways to improve preparation
and service delivery in the future.
One result was the enhancement of
the City’s emergency-response
procedures, taking advantage of
existing GIS technologies.

Faster Notification
When large-scale public notification
is required on short notice, having
people available and organized is
extremely important.  In this respect,
a significant contribution was made,
during the Rosedale event, by a local
organization called Community
Emergency Response Volunteers

GIS Technologies Help Hamilton Improve
Emergency Preparedness for Water Systems

Bert Posedowski of the City of Hamilton
addresses the Intergraph Users
Conference in Mississauga last fall.

systems through an enterprise
database management system.
Oracle's 10g relational database,
together with ESRI's Spatial
Database Engine and ArcIMS
technologies, carefully integrated
with other products and
applications, constitute the basic
framework of the integrated
information architecture. 

The new environment brings
together data from systems that
manage information on all facets of
City government, including utility
services, transportation, planning,
land records, licences, buildings,
parks, police, fire and emergency
services.  The City of Kingston
server architecture grew from one
server to seven servers as part of
this implementation.

Three Portals
With the infrastructure in place,
Phase III focused on the
implementation of the Web GIS
portals through the OnPoint product
suite.  Three separate Web GIS
portals were implemented:

1. KMaps Web GIS for the public –
The city launched a unique and
intuitive public Web GIS with a
wealth of information for residents
and tourists.  Users can search for
an address or intersection, find
specific facilities or search for
facilities near a particular address.
Using drop-down menus, users
can quickly and easily navigate to
information on tourism, electoral
districts, neighbourhoods, and
City services including recycling,
garbage and snow removal among
others. 

2. KingMaps Web GIS for City staff
– Orion’s OnPoint Professional
provides users with live access to
data stored in the central
geodatabase and the ability to
export and print maps for reports
and presentations, query attribute
data, buffering and notification.
Web-based administration tools
make it easier to maintain and
update the system.  This
application also enables linking to
external databases such as the
Kingston tax system and Cityview
permit and licensing system. 

3. KEDCO’s Available Properties
Search for economic development
– The City implemented Orion’s
OnSite software, an economic
development tool that enables
visitors to search available
properties in the City and to
obtain site reports detailing
zoning, utilities and other
information.  It also displays
demographic information for a
particular site or for a user-
specified radius around the site
and generates business reports
presenting a categorized listing of
businesses within a specified
radius.  

The Result & Future
Directions
With help from GeoSmart funding
and vendor support, the City of
Kingston migrated to a sophisticated
Web-based enterprise GIS in the
span of one year.  

The resulting enterprise GIS is a
streamlined system whereby GIS
supports organizational goals and
objectives, improving the efficiency
and effectiveness of City operations

and enhancing investments made in
digital data and GIS technology.  

In future, a number of additional
major business processes will be
significantly supported by the
enterprise GIS.  They will include:
parcel mapping and land
management, address management,
asset management, property
ownership and valuation, property
owner and customer notification,
site assessments and selection,
permitting and inspections,
complaint management, public
safety and emergency response.

Shawn Croisier is GIS administrator
in the Information Systems Division,
Corporate Services Department of
the City of Kingston, and president
of the Eastern Section of URISA-OC.
He can be reached at
scroisier@cityofkingston.ca.
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departments.  As such, GIS staff in
all areas were more skillful in
providing mapping-related services
than in assessing and analyzing end-
user business requirements and
programming applications.  Staffing
the data maintenance workload was
a constant issue, resulting in large
backlogs, and maintenance of data
occurred on a priority basis only.
There was inconsistent data quality
and currency because of varying
standards for spatial data.  

Finding a System and Funding
Based on their findings, EMA
ultimately recommend migrating to a
comprehensive enterprise GIS
designed to integrate into the varied
business requirements of all
divisions across the City.  The
enterprise GIS would ensure that
GIS technology would be an integral
part of Kingston’s business and
facilitate the movement away from,
or avoid, isolated “stovepipe”
planning and implementation of GIS
initiatives.   

As part of this migration, EMA made
a number of recommendations
related to staffing, software,
hardware, data and training.  ESRI
was selected as the core GIS
framework for the City, providing the
building blocks for establishing GIS
applications and tools that would be
used by the Kingston end-user
community.  

The City chose to implement ESRI’s
suite of ArcGIS products including
ArcEditor, ArcSDE, and ArcIMS for
the enterprise GIS.  The City chose
ArcSDE within an Oracle
environment to serve spatial data to
the enterprise, along with ArcEditor

seats for the display, query and
maintenance of GIS data.  ArcIMS
provided the foundation for
distributing dynamic maps, GIS data
and mapping services via the
intranet/Internet.  A core group of
GIS users received certified ESRI
technology training to support the
enterprise GIS implementation and
maximize the power of GIS.

Orion Technology Inc., an ESRI
business partner that provides Web-
based GIS applications built on
ESRI’s ArcIMS, was selected to
support a City-wide Web GIS portal.
OnPoint, Orion’s off-the-shelf Web
GIS software product, was chosen to
support the transition of the City’s
existing intranet GIS site to a new
GIS Web portal, as well as for a Web
GIS system to provide quick and
easy access to the City’s GIS data
for external users.

To help realize the 2004 EMA
implementation plan, the City
applied for GeoSmart funding and
was awarded $396,000 of matching
funds.  Also as part of the GeoSmart
program, the City secured vendor
partnerships from Orion Technology,
ESRI Canada, Mapcon Mapping and
Zycom Technology.  With funding
secured, the City was able to begin
the enterprise GIS implementation,
which was to take place over five
years.  

Hardware and Software
Implementation
The GIS Data Services Group
envisioned an enterprise system that
would give both expert and casual
users seamless access to mission-
critical data in a variety of spatial
and non-spatial formats.  As a

result, Orion Technology was
contracted to build a data warehouse
to integrate the various data sources
containing spatial data.  

Orion oversaw the modeling of a
new geodatabase, the migration of
the entire dataset of spatial data, and
the development of custom
applications to automate some of
the routine tasks associated with
data updates to the GIS.  The
migration effort was complicated
because the context of the project
resulted in more than a simple data
migration.  All new Web-based GIS
applications and server architecture
also had to be fully configured by
Orion to work with the new
geodatabase.

Phase I of the data migration focused
on data conversion.  At the start of
phase I, it was soon evident that the
existing AutoCAD data lacked
accuracy and the desired attribute
information.  The data acquired from
external agencies also did not meet
the standards of accuracy that were
sought by the City. 

Much of the data had to be
researched, recreated and/or
adjusted to meet the City’s needs.
Although this was time-consuming
and expensive, it facilitated data
maintenance efforts that required the
City to re-evaluate its current
methodologies and figure out better
ways to manage the data to improve
accuracy and accessibility.

Phase II of the migration focused on
installing and configuring the
necessary information architecture.
The integrated information
architecture enables data sharing
among the various business

(CERV).  In 2003 the City of
Hamilton joined in partnership with
St. John’s Ambulance to attract
volunteers from the community to
receive training and be prepared for
any number of  emergencies.
During the Rosedale incident, CERV
volunteers assisted greatly with
notification to residents and help at
the filling stations.

Despite the best efforts of CERV and
City staff, the public were critical
that the distribution of drinking
water advisory notifications wasn’t
fast enough.  And indeed, it took
several hours from the time the first
signs of a water stoppage were
identified to the time when the
medical officer of health issued the
drinking water advisory and the
notices were delivered.

In response, the City looked critically at
the way staff responded to the
Rosedale event and implemented
several major improvements – many of
which use the power of the City’s GIS. 

Coordinating small groups of
volunteers in an area to efficiently
deliver notices requires pre-planning.
Team leaders must be assigned
areas that are appropriate to their
team size and yet small enough to be
auditable by the team leader after the
notice campaign.  With the aid of
GIS, team leaders can review a map
of an affected area and delineate a
notification sub-area.  Once defined,
a customized GIS map of the sub-
area can be generated along with
associated lists of resident names,
addresses and phone numbers.

Moreover, the use of detailed maps
and resident lists demonstrates the
City’s exercise of reasonable care in

the delivery of notices.  The City is
required to clearly communicate with
affected residents that a drinking
water advisory exists and that
precautions must be exercised.
Delivering a notice in a mailbox is
not enough.  By using these maps
and lists, the team leaders have the
information necessary to audit the
notification process and to ensure
that the areas are thoroughly
canvassed.

Since the City’s communal well areas
are more susceptible to water
outages, staff have pre-planned for
notice distribution there.  Each
communal well area has been
divided into sub-areas that can be
readily canvassed by a small group
of volunteers.  To account for
changes in residence, the City
updates the maps and the resident
lists semi-annually and provides the
updated information to area
supervisors.

Each supervisor in the Water
Distribution Section has a laptop
with GIS and Hansen Maintenance
Management databases installed.
Imbedded within the GIS is a
complete library of operating
procedures, including procedures for
emergencies.  When the user clicks
on Water Distribution/ Emergency
Response Plan, two documents
appear: procedures to be followed
for various incidents and an
emergency contact list.  

The emergency contact list is a vital
document and contains the names
and after-hours phone numbers for a
variety of individuals including
senior staff, treatment plant
operators, Health Department staff,
regulatory agents and private

contractors (excavation, spill
response, water haulers, etc).  

Other resources include what we call
“battle boxes” – kits for volunteers
and supervisors with everything
needed for large-scale delivery of
drinking-water advisories.  Contained
in the battle boxes are the communal
well sub-area maps and resident
lists, identification cards, clipboards,
paper, pens, tape and flashlights.

Another important lesson we learned
is that mundane details can slow the
distribution of notices if they are not
considered in advance.  For example,
how many notices should be
printed?  We thought that, in an area
of 3,200 homes, we should print
slightly more than 3,200 notices.  

What we found in practice was that,
when a bundle of notices arrive on
site and a large number of team
leaders are all collecting handfuls of
notices for their teams, some teams
will be short notices while others will
have excess.  Those that are short
subsequently lose time and are
distracted by the process of hunting
down spare copies.  The lesson
learned is to print and deliver a
quantity of notices well in excess of
the number required for the affected
area.

A Vital Link
When the City became aware of the
problem in Rosedale it was initially
thought that a large residential area
of 3,200 homes had been affected.
Through subsequent analysis it was
determined that the affected area
was much smaller.  Unfortunately, by
the time the true area was realized
the drinking water notification had
already been released. 
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That experience highlights the
benefits associated with quickly
and accurately determining the
extent of the event.  During the
Rosedale incident, the City
developed a software link to
address this need.

Hamilton implemented its Hansen
maintenance-management
database almost 20 years ago and
has developed advanced
applications for it through the use
of a unique bidirectional link
between Hansen and Intergraph’s
Geomedia platform.  The City has
the ability to call up customer-
service information based on a
complaints code and apply it to a
map within seconds.  This gives a
visual representation of how wide
spread a problem may be.  

The City had never used this link
for emergency-management
purposes.  Soon after the drinking
water notices were distributed in
Rosedale, staff began to map
water-pressure complaints received
during the incident and were able
to refine the limits of the affected
area.  Had the City implemented
this link in the initial stages of the
incident the data may have been
sufficient for the medical officer of
health to reduce the extent of the
water advisory. 

The City learned from this
experience that the problem codes
in Hansen were not being fully
utilized, and this limited the power
of the Hansen/GIS software link.
Furthermore, call-centre staff were
responding to customers in a
manner that maximized the number
of callers served but hampered the

inputting of data into Hansen.  New
procedures were implemented that
improved data capture and staff were
offered a broader understanding of how
the data they input is used, which helped
them better understand their role during a
crisis. 

Now, if someone calls with a water-related
problem, the call-centre staff are asking
more specific questions: Do you have low
pressure or no pressure at all?  Do you
have a taste and odour problem?  Is there
discolouration?  With such questions, the
Hansen maintenance-management
database is populated with more specific
information that helps staff  quickly
identify an affected area by means of the
bidirectional link.

We proved the value of this technology in
the summer of 2005
when an area in
Hamilton experienced
an intermittent loss of
water supply.  Using
the bi-directional link,
staff were able to
graphically display
incoming customer
complaints, quickly
define the affected
area and respond
accordingly.  

Conclusion
Since the Rosedale
event, the City of
Hamilton has
improved its
preparedness for water
emergencies in several
ways.  It has
developed detailed
operating procedures
that are accessible to
supervisors in the field

at all times and it has developed a
strategy to precisely locate an area
affected by a water problem and
have teams of volunteers organized
and prepared to alert residents of
trouble.

Having the geographic database
and maintenance-management
database necessary to do this, and
using it effectively, makes all the
difference.

Bert Posedowski, superintendent of
maintenance, Water and Wastewater
Division, Public Works Department,
City of Hamilton, can be reached at.
bposedow@hamilton.ca.  This article
is based on a presentation to the
Intergraph Users Conference in
Mississauga on October 12, 2005.

By Shawn Croisier
City of Kingston

The City of Kingston, population
113,000, is considered the fresh-
water sailing capital of North
America and is a major port for
cruises of the scenic Thousand
Islands.  With its growing population
and booming tourism industry,
Kingston was looking to develop a
GIS system that would help to
increase local economic
development, improve government
efficiency and increase access to
land information for both internal
and public users.  

The City wanted a GIS program that
would be enterprise-focused and
designed to integrate into the varied
business requirements of all
divisions.  The story of that
achievement reflects the evolution of
GIS into a fundamental tool of
municipal government today.

Background
In the early 1990s the City’s
Planning and Development
Department and the Public Utilities
(PUC) shared the first GIS initiative,
based on the Hunter GIS system.
The City component consisted of
some spatial datasets; GIS as a
system, however, did not reach a
fully functional level.  

While the PUC made progress with
the Hunter GIS package, creating a
first version of a fully functional GIS

in 1994, the City renewed its interest
in GIS in 1997 and began building
some linkages into its sewer
infrastructure data as well as its
sewage video inspection data. 

In 1998, a GIS Group was
established under Strategic Planning
to assume responsibility for all GIS
activities.  This group adopted the
Autodesk GIS framework as the City
was already using these products
and had staff with appropriate skills
and training.  

From 1998 to 2002, the focus of the
GIS Data Services Group was to
build and maintain spatial datasets,
to develop and implement a Web-
based intranet GIS viewing
application, and to provide mapping
services to other City departments.
In late 2000, as part of a
reorganization, the GIS Data
Services Group was integrated with
the Information Systems division.  

In 2001, the City retained
consultants Prior and Prior to
conduct a GIS needs assessment,
interviewing more than 50 Kingston
employees through a combination of
individual and group interviews.  In
2004, the City built upon the
recommendations of the Prior and
Prior report and commissioned EMA
Canada to prepare a management
report.  It made recommendations
on technical architecture, GIS data
conversion requirements, hardware
and software procurement, support
structure and staffing, and GIS
budget and related cost justification.

The Challenges
The 2004 implementation plan
identified a number of challenges.  It
found that more than 80 per cent of
the data necessary to support
Kingston business needs was
spatially related, with a large portion
being paper based, particularly for
infrastructure-related data.  

The study also found that GIS was
being used mainly to support
traditional mapping functions and
not core business needs, and that
most divisions had a limited
understanding and awareness of GIS
and the function of the GIS Data
Services Group.  Instead of sharing
common spatial data, many groups
indicated that they duplicated efforts
by updating their own versions of a
similar data set and maps.  

As well, in recent years a number of
divisions had acquired GIS and
computer-aided-drafting (CAD)
related software and hardware,
converted data, and acquired or
developed applications to support
various needs within their respective
groups.  Nevertheless, most
divisions lacked the resources to
maintain their data and were forced
to manage their operations with out-
of-date data.  

The GIS Data Services Group within
the IS Division, in addition to staff
performing GIS functions in other
areas, were focused to a great extent
on providing both paper and on-line
mapping services to internal City

How an Enterprise GIS Changed a City
The City of Kingston’s Migration from CAD to EGIS Took Only a Year
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