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 AutoCAD for map editing
 Updates performed by sheet

 Map Guide for online map viewing
 Quarterly refresh schedule

 Counter Maps 

 Available in multiple locations

 “Blue Book” map book in offices & vehicles
 Created using AutoCAD and Photoshop (by different team)

 Produced approximately every 4 years

- 20 years of digital drawings









o Separate ESRI-based system for ad-
hoc map requests 

o Many spreadsheets storing other 
water network data

o Bentley hydraulic modeling system 
not kept current with production 
system

o Redundant data across other City 
departments

o Wide use of Google Earth, creating 
and storing point data

- Various formats, some shared, some not



- Some issues that led to change

3 Major Issues:

1. Basemap Issues

○ Service area extends beyond the City of Tacoma

○ County adjusted their basemap resulting in “wrong” location of water network

○ Decision to stop county updates in 2006 

2. Two Different Sources for Map Products

○ Counter maps to scale, Blue Book not to scale

○ Redundant map updates

3. Slow Update Cycle 

○ Both online and paper maps

○ Poor or No Communication about Updates



Tacoma Water Organization Initiatives: 

 Improved Access to Information (IP06)
○ Improved data currency & quality

 Enable Informed Decision-Making (IP11)
○ Good Data & Tools = Good Decisions

 Leverage Technology (IP12)
○ Integration of Systems

○ More digital and less paper documents

○ Configure, not customize

 Communicate Effectively (IP10)



2014 Current State: Future State:



Provide Geo-Spatial Capabilities Across The Entire Organization

Field Workers

GIS Editors

Analysts  & Engineers

Knowledge Workers

Business Systems

Managers



Consumed by everyone on any device

Desktop

Tablets

Smart Phones

Web Sites

Browsers

Social Media



“One source of the truth” for decision making

Share

Point
Related 

Documents

SAPBusiness

Databases

GIS



 Threw away consultant report!
○ Called for traditional out-sourced development & data conversion

 ESRI Small Utility Enterprise License Agreement (ELA)
○ Provides a suite of products for enterprise use, training, and technical support

 ESRI Enterprise Advantage Program
○ Provided a jump-start and knowledge transfer for staff

 Proof of Concept
○ To test data model, data conversion, and end-user tools

 Configuration, not customization
○ ESRI’s Local Government Information Model and Water Utility toolset

○ ArcGIS Online end-user tools



How did we do it?

 Needs Assessment & User Requirements Gathering

 Iterative & Incremental development

 Solutions evolve through collaboration

 Rapid & flexible response to change

 Agile Development Concept:

○ Working software over comprehensive documentation

○ Responding to change over following a strict plan

 The system is being used daily use but is not 

finished

○ The system will never be finished!

Today

Tomorrow



 Steering Committee:

○ Water Management Team

 Project Stakeholders:

○ One or two representatives from each Water section (10 total)

 Asked to be GIS Evangelists & Super Users

• Representatives from the field and 

the office

• Distribution and Supply Engineers

• Water Quality Technicians

• Asset Management

• Rates & Finance



 Communications Plan

○ Weekly project team meetings

○ Bi-weekly Stakeholder team meetings

○ Monthly Steering committee meetings

○ Monthly project newsletter for all staff

 Training Plan 

○ “Just in time”

○ Targeted training for different groups

 Planned For Business Process Changes
○ Via Stakeholder Team

○ Still working on this!!



Project Challenges:

 We knew we had poor data
○ Out of date and incomplete

 We knew we had poor business processes
○ Business systems incomplete

○ Combination of paper and digital processes

 We decided to deal with these after implementation
○ Better tools for this in ESRI product suite

○ Resolving business process issues would take a lot of time and were likely to 

change with GIS



Phase Nov

2013

Dec Jan 

2014

Feb Mar Apr May Jun Jul Aug Sep

Proof of 

Concept

Implementation

Stabilization

Hardware & Software

Demonstration Products

Data Conversion Tests

Tech Training

Requirements Definition/Refinement

Editor  & End User Tools

Data Development

User Training

Parallel Systems

Defects correction & enhancements

Prod Data Conversion/Go Live

Old system retired

Data Conversion

Editor Training

CAD to GIS 

Conversion Project 

Completed by 

October 2014



One “Swiss Army Knife” Application to Targeted Applications



The Organization Starts To Understand what GIS can do!



Plus, the following:

-Hydraulic Modeling

-Economic Modeling

-Water Quality Sampling



Before 2014: Now:

 3 Engineering Techs 

○ AutoCAD projects by sheet

○ Peer review of work

 1 Map Guide analyst

○ Map Guide updates & support

○ Quarterly refresh

 1 Hydraulic Modeler

○ Also provided ad hoc ESRI support

 2 Engineering Techs 

○ ArcMap projects from queue

○ GPS Adjustment

○ Data Entry projects

 3 GIS Analysts

○ QA/QC of Data

○ Data clean-up projects

○ Ad Hoc Maps and Apps

○ Python Scripting

○ New Tool Development

 1 GIS Supervisor/System Admin.

○ Data Replication & Enrichment Processes

○ End-user Development

○ Group Administration

○ Work Program Development

○ Boards and Committees



Before 2014: Now:

 Updates by CAD Map Sheet

○ Large backlog of updates

○ Basemap issues

 Crew work documents

○ SDO cards copied and sent to us

○ Batches with cards months old

 Data Alignment with Basemap

 Quarterly Online Updates

 No map error tracking

 No integration with SAP

 First in/first out project queue

○ New project queue kept under 10

○ Monthly updates of basemap

 Digital documents

○ Cards scanned and loaded to SharePoint

○ Queue kept under 10

 GPS project underway 

 Weekly online updates

 Online Map Mark-ups

 Weekly Data Enrichment or 

Publishing

 Established a Work Program



Old Methods:
New Methods:

• Tile-based, file-based maps

• Disconnected systems

• Distributed data responsibility

• Old basemap

• Multiple map versions

• Positional accuracy maps

• Manual map book (4 year cycle)

• Email & phone corrections

• One “Swiss Army Knife” application

• Duplication of effort

• Poor data quality

• Continuous versioned geodatabase

• Integrated systems

• Centralized data responsibility

• Basemap kept current (monthly)

• One enterprise version

• Movement towards survey accuracy

• Data Driven Pages map book (on 

demand)

• Online map mark-ups

• Targeted, tactical, intuitive applications

• Streamlined business processes

• Poor data quality…but with an 

improvement path





 Tracks all of the GIS Projects and Activities in one location

○ Creates Transparency within the Group and also with outside groups

○ GIS Resources not an endless well

 Estimates Staff time for particular GIS work

○ Helps create an understanding around what it takes to do certain GIS work

 Estimates when work will be completed and sets the priority

 Protects staff from unrealistic expectations

 Helps manage conflicting priorities from multiple departments

 Creates groups within the GIS group to complete a GIS project

Benefits of a Work Program:

 Time Consuming, takes a lot of thoughtfulness

 Requires a person or group to think about what they will be doing in the future

 Requires a few coordination meetings with outside groups

 Takes effort to keep it going

Cons of a Work Program:







- factual information (such as measurements or statistics) used as a 

basis for reasoning, discussion, or calculation

 #1 Priority for our GIS Group

 Implement Feedback Mechanisms

○ Map Mark-up tool

○ Communicate with the End User about the data change

○ Report on changes made every chance we have

 Should be based on a physical document whenever possible 

○ Ex: Published Plan Set

 Good Data = More Confidence

○ Takes time and effort to build

 Ex:  Spatial Adjustment Project

○ Use the ESRI QA/QC toolsets

 Ex: Data Reviewer



• Trimble Geo 7x device

• One FTE editor completing both the office 

adjustments and GIS field data collection 

• Focusing on areas outside of the city first

• Expected to take 4-6 years







- Rubber Sheeting Not  

Possible

- No Uniform Shift

- Very Time Consuming To       

Fix



Desktop

Tablets

Smart Phones

Web Sites

Browsers

Social Media

Limited

Working on it

Intranet only

Working on it

TBD





 Continue To Produce Good Data

 Continue To Communicate with the Organization

 Continue Working with Our Stakeholders

 Look for More Opportunities to Further Leverage the GIS 

Technology 
○ Mobile Work Management Tools

○ Further Integration with SAP

○ Tighter Integration with Hydraulic Model 

 More Maps, more Dashboards, more Web Apps and more Web 

Services!!



http://solutions.arcgis.com/local-government/help/local-government-information-model/

Local Gov. Info Model or LGIM

http://solutions.arcgis.com/local-government/help/local-government-information-model/


http://solutions.arcgis.com/water/water-delivery/

Talk to Jeremiah:

Jeremiah Ervin

Global Water Practice

Esri - One International Court 

Broomfield, CO 80021

T 303 449-7779 x8264

M 720 688-3322 

jervin@esri.com

ESRI Water Solutions Team

http://solutions.arcgis.com/water/water-delivery/
mailto:jervin@esri.com


Questions?

Andy Simpson, GISP

253-441-4860

asimpson@cityoftacoma.org


