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Enterprise GIS Streamlines Data Flow for Waukesha Water Utility
By Kyle Belott, GISP, Project Manager, R.A. Smith & Associates, Inc.

In Waukesha, Wisconsin, the Waukesha 

Water Utility has developed an enterprise 

GIS to improve data management control, the 

staff’s ability to address critical water sup-

ply issues, and how work is performed in the 

field. The GIS, which was completed through 

the joint efforts of civil engineering compa-

ny R.A. Smith & Associates and Waukesha 

Water Utility, has the potential to vastly re-

duce property damage in times of emergency 

in addition to providing a significant time and 

cost savings for the utility. 

	 Prior to the GIS implementation, data was 

saved in a variety of formats including CAD 

files, paper inspection reports from contrac-

tors, index cards with valve and hydrant

information, customer information cards, 

and hand-drawn sketches. Some water sys-

tem line work was recorded on paper so old 

that it could not withstand being scanned. 

Staff members often had to reference many of 

these resources to obtain information regard-

ing the system line work. Identifying where 

to shut off a valve when a water main broke 

or the location of the closest fire hydrant to 

a property on fire was time consuming since 

the needed data was often stored in a wide ar-

ray of both digital and hard-copy formats. 

	 Tens of thousands of pieces of data from 

hard-copy and digital formats, some dating 

back more than 100 years, were converted 

into one format and are now housed in the 

GIS. This eliminated duplicate information 

and established one source of consistent, reli-

able data. Utility staff can now easily update 

as well as quickly locate any feature in the 

water distribution system.

	 This customized GIS also shows the mu-

nicipality’s distribution system attributes and 

features. For example, when the user clicks on 

a particular water main, a box appears display-

ing formatted database attributes such as the 

age of the water main, length of the pipe, and 

the connection to other water mains. Using the 

specified attributes, field personnel can find 

out exactly where to shut off a valve when a 

water main breaks or locate the closest fire 

hydrant when a house is on fire. Having cru-

cial information at their fingertips is vital for 

field-workers in critical situations. Further, the 

GIS data can be shared among several city de-

partments so that, for example, the fire depart-

ment is able to access fire hydrant location data 

more quickly than in the past.

	 According to Nancy Quirk, P.E., man-

ager of technical services, Waukesha Water 

Utility, “The new enterprise GIS allows us to 

disseminate data information to the end user 

more quickly, stop duplication of land base 

information, and make it easier to access as 
Waukesha Water Utility field personnel use this GIS map to print and reference water distribution and basemap layers to assist with 
field maintenance.

R.A. Smith & Associates, www.rasmith.com, is a civil engineering, planning, surveying, land-
scape architecture, GIS, and 3D visualization consulting firm headquartered in Brookfield, 
Wisconsin. The firm is one of Wisconsin’s largest civil engineering companies.

Reprinted courtesy of ESRI, 380 New York St., Redlands, CA 92373-8100, USA • TEL 909-793-2853 •  FAX 909-793-5953 • WEB www.esri.com



well as update the utility’s water 

infrastructure records.”

	 The project area encom-

passed 22 square miles and in-

cluded 17,871 customers and

263 miles of water main, among 

other system features. GIS data 

collected for this project includ-

ed distribution valves, hydrants, 

fittings, control valves, produc-

tion wells, storage tanks, meters, 

pumps and pump stations, water 

main services, and more. Each of 

these features includes attributes 

such as installation date, dimen-

sions, manufacturer, work order, 

material, and diameter. The GIS 

software used on the project was 

ESRI ArcInfo and ArcSDE 9. 

Microsoft SQL Server was used 

as the relational database man-

agement system.

	 A distinctive aspect of the project was R.A. 

Smith’s development of several queries to 

verify feature attributes and make sure that 

various components match up correctly. For

example, an eight-inch water main matches up 

to an eight-inch valve. These queries were criti-

cal in helping to meet the utility’s 98 percent 

accuracy requirement. The utility also required 

a horizontal precision tolerance of three feet 

throughout the conversion process. This toler-

ance gives field personnel the confidence level 

to rely on the GIS data and ability to quickly 

and easily locate system features while per-

forming system maintenance and repair.

	 The project is also unique because it chang-

es how work is performed in the field. The GIS 

was designed to assist field staff with locat-

ing specific water mains and their attributes 

quickly, even for those personnel with limited 

knowledge of how to navigate the GIS or use 

the software program. Because the program 

was extremely user-friendly, it increased the 

staff’s enthusiasm for high-tech assistance. 

System Applications 

Instead of measuring to ascertain where to 

dig before doing any type of maintenance, 

water utility staff can quickly and easily lo-

cate system features and attributes with a 

few clicks of a button on the computer. The 

Waukesha Water Utility GIS can also be used 

for regular maintenance scheduling such as 

hydrant flushing. 

	 Another maintenance tool that the utility 

plans to use in the future is Azteca Systems’ 

Cityworks. The GIS-based asset management 

tool can be used to set up a work order sched-

ule for regular maintenance. The work orders 

are sent electronically, and the system auto-

matically updates daily.

	 As contractors deliver final as-builts to the 

utility, the features need to be appended to 

the existing database. Once incorporated, the 

data can be considered for general viewing, 

maintenance, and additional expansion.

	 The GIS data was recently used in the cre-

ation of a computerized water model to ana-

lyze water system pressures and flows under 

varying conditions. This program has been 

extremely useful during the utility’s recent 

planning and reporting efforts. 

	 From this experience, we can share several 

critical lessons with water utilities that are in-

terested in developing a GIS for their water 

distribution system:

•	 Allocate the time and resources to col-

lect all the data you want and can afford 

in the GIS in a designated amount of 

time so that the temporal data does not 

conflict during data conversion.

•	 Develop consistent data standards for 

contractors.

•	 Use GPS to speed the data collection

	 process.

•	 Ensure that all field data collection is 

performed accurately and consistently.

•	 Maintain good records.

•	 Allocate the resources to quality check 

the data.

•	 Communicate openly and frequently to 

ensure the project’s success when work-

ing with a conversion vendor for the data 

conversion.

	 The Waukesha Water Utility GIS project 

was recognized by the American Council 

of Engineering Companies (ACEC) of 

Wisconsin in its 2005 Engineering Excellence 

Awards program in the category of surveying 

and mapping. This GIS can serve as a model 

for other utilities that face water supply issues 

and want to better manage their data.

	 For more information on this project, contact 

Kyle Belott, GISP, project manager, R.A. Smith 

& Associates, Inc., at kyle.belott@rasmith 

.com, 262-317-3364, or www.successgis.com. 
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This GIS image of the Waukesha Water Utility’s water distribution system shows the complexity of the system and the connections to hydrants, valves, 
and services.


