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Agenda



Digital Master Plans
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Congratulations! You've Completed A Master Plan

Phased Capital Improvement 
Plan (CIP) Recommendations

Data Collection & 
Information Review

Demand or Flow Forecasting

Infrastructure Evaluation
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A Data & Technology Intensive Exercise...

Process & System 
Monitoring

Laboratory Data

Asset & Work Order 
Management

Spatial Data

Customer Billing & Finance

Evaluation Software
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...With Collaboration Across Multiple Departments

PLANNING FINANCE

OPERATIONS & 
MAINTENANCE

GIS

INFORMATION 
TECHNOLOGY

BILLING

FIRE DEPARTMENT
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CIP Scheduled for the Next 10 to 20 Years!
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Need to Reprioritize Already?
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Wait – What Is A Digital Master Plan Again?
Master Planning tools and approaches have evolved

2000’s
SCADA data 
integration 
with models

2020’s
Digital tools that enhance 

understanding, extend 
life of master plan. 

Incorporating AI/ML.

1990’s
Model Graphical 
User Interfaces, 

GIS data for 
hydraulic models

2010’s
Decision Support 
Tools that apply 

model outputs. Use 
of automated 
metering data
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Benefits of Digital Master Plans
• Direct

»Dynamic - Reprioritize and Track CIP as needs change.
− Growth tracking – land use and development changes
− Other changes: funding, climate/resiliency

»Improved decision making through interactive dashboards.
»Enhances Customer Service through data transparency.

• Indirect - Increased Data Quality and Organization
»Encourages Digital Asset Maintenance (Data, Software, 

Hardware, Security)
»Breaks Down Silos Across Technology and Departments
»Improves Organizational Processes
»Already Ready for Next Master Plan Cycle



Strategic Alignment
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Effective Utility Management

10 Attributes of Effective Utilities

Product Quality

Employee and Leadership Development

Financial Viability

Community Sustainability

Stakeholder Understanding and Support

Customer Satisfaction

Operational Optimization

Operational Resiliency

Infrastructure Stability

Water Resource Adequacy

Metrics & KPIs
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Digital Platforms Provide the Backbone

SOFTWARE SYSTEMS ANALYSISDATA

KNOWLEDGE
Utility / Facility

PLANNING 
AnalyticsDATA SYSTEMS

FIELD DATA
Water Quality, Flow

DECISIONS

ASSET DATA
Condition, Inspections

SPATIAL DATA
GIS, CAD, BIM

OPERATIONS
SCADA, EPIC

LIMSSCADA

MODELSGISCMMS

BIM / CAD

KNOWLEDGE
Project-Centric

REAL-TIME 
Analytics

BIG DATA 
Analytics

PROJECT TOOLS

UTILITY TOOLS

Dashboard Maps / GIS

Documents Web Portals

Custom Apps

Vendor Apps

PREDICTIVE
Analytics

MAINTENANCE
CMMS
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Foundation to Financial Stability

FINANCIAL STABILITY

CAPITAL IMPROVEMENT PLANS

DECISION SUPPORT MECHANISM

HYDRAULICS 
ASSESSMENT

FACILITIES 
ASSESSMENT

GROWTH & DEMAND-
SUPPLY ANALYSIS

GIS CMMS BILLING

AVAILABILITY USABILITY INTEGRITY SECURITY

DATA MANAGEMENT & GOVERNANCE PLAN

SCADA

Source: https://awwa.onlinelibrary.wiley.com/doi/10.1002/awwa.2404
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Data As an Asset

Source: https://www.effectivedatastorytelling.com/post/a-deeper-dive-into-lego-bricks-and-data-stories

Data Visualization
Trended or graphed 
to be easily 
understood.

Data Collection

Measure and 
understand the 
performance or 
behavior of 
something.

 Data Analysis 
Examine the data 
for insights that 
matter to a specific 
audience. 

 Data Preparation 
Cleanse, organize, 
and combine the 
data so it’s ready to 
be analyzed. 

 Data Storytelling  
Explain your 
insights with 
narrative and 
visuals so they 
resonate and 
inspire change.  



Sample Utility Applications
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Digital Services Projects
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What Are Our Utility Clients Asking For?

• Dashboards – support operational / planning decisions
• CIP project management – tracking, planning, prioritization
• Asset management – condition assessment, forecasting, R&R capital costs
• Field data collection solutions 
• Digital master plans – GIS-based apps for tracking developments, 

supply/demand, and hydraulic model results

BETTER ANALYSIS BETTER DECISION MAKING IMPROVED COMMUNICATION
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Digital Master Planning Tools

CIP
Tracker

Project
Overview

Hydraulic
Capacity
Tracker

Demand/
Flow Tracker

Asset
Condition

Tracker

REPLACE

GOOD FAIR
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Implementing Digital Tools for Master Planning
Data
• Data and document-centric custom applications
• Microsoft platform – Power BI, Power Platform, SharePoint, 
• Custom applications use a low code/no-code 

approach built around Power Platform

Spatial
• ESRI ArcGIS applications
• Web maps, Story Maps, dashboards, Experience Builder
• Custom centralized portal application built using 

ArcGIS Online
• Reusable solutions through templates
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Digital Master Planning Tools

Demand/
Flow Tracker
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Demand/Flow Tracker 
for Planners

Description
• Web-based GIS app to track developments, water, 

sewer, reclaimed water flows.
• Dynamically update growth and development for 

water supply planning and hydraulic models. 

Value
• Enable utilities to dynamically update 

infrastructure plans.



C A R O L L O /    2 3

up
da

te
fo

ot
er

03
23

.p
pt

x/
23

In
te

rn
a 

Co
m

m
un

ic
at

io
ns

\C
on

fé
re

nc
es

\2
02

5\
AP

W
A\

11
25



C A R O L L O /    2 4

up
da

te
fo

ot
er

03
23

.p
pt

x/
24

In
te

rn
a 

Co
m

m
un

ic
at

io
ns

\C
on

fé
re

nc
es

\2
02

5\
AP

W
A\

11
25



C A R O L L O /    2 5

up
da

te
fo

ot
er

03
23

.p
pt

x/
25

In
te

rn
a 

Co
m

m
un

ic
at

io
ns

\C
on

fé
re

nc
es

\2
02

5\
AP

W
A\

11
25



C A R O L L O /    2 6

up
da

te
fo

ot
er

03
23

.p
pt

x/
26

In
te

rn
a 

Co
m

m
un

ic
at

io
ns

\C
on

fé
re

nc
es

\2
02

5\
AP

W
A\

11
25



C A R O L L O /    2 7

up
da

te
fo

ot
er

03
23

.p
pt

x/
27

In
te

rn
a 

Co
m

m
un

ic
at

io
ns

\C
on

fé
re

nc
es

\2
02

5\
AP

W
A\

11
25

Digital Master Planning Tools

Hydraulic
Capacity
Tracker
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Hydraulic Capacity Tracker 

Description
• Web-based app for displaying, hydraulic

model results.

Value
• Communicates modeling results to a broad 

audience, enhances understanding. 
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Digital Master Planning Tools

Asset
Condition

Tracker

FAIR

REPLACE

GOOD



C A R O L L O /    3 2

up
da

te
fo

ot
er

03
23

.p
pt

x/
32

In
te

rn
a 

Co
m

m
un

ic
at

io
ns

\C
on

fé
re

nc
es

\2
02

5\
AP

W
A\

11
25

Condition Tracker for Planners

Description
• Web-based app for tracking

infrastructure condition.
• Links GIS with condition for viewing

systemwide and asset level results.

Value
• Access to condition assessment and

risk model results. 
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Condition Assessment Field Data Collection
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Condition and Risk Assessment Dashboard Tool
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Digital Master Planning Tools

CIP
Tracker
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CIP Tracker for Planners

Description
• Web-based app for displaying and tracking CIP projects.
• Links GIS, master plans, CIP.

Value
• Dynamically update CIP projects.
• Dynamically track project status and CIP spending.
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CIP Tracking Tool
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CIP Tracking Tool
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Stormwater CIP Tool Benefits

• Looking Ahead to Lifecycle Costs 
by category:
» Condition
» Capacity
» Compliance
» O&M
» Future Planning Updates

• Costs Offset by Risk Reduction
• Flag co-located projects
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Digital Master Planning Tools

Project
Overview
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Project Overview Tool #1
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Project Overview Tool #2



Foundational Steps
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Baseline Assessment
and Visioning

People

TechnologyProcess 
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EXTERNAL

Collaboration

Vision / 
Strategic Plan

Leadership
GIS

SCADA
Operations

Asset Management
Information Technology

Utility Management

Vendors
Other Utilities

Neighboring Communities
Regulators

INTERNAL 
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Taking the First Step(s)
»What You Can Do Today

− Take Inventory
▪ Identify What Data to Collect
▪ Prioritize Based on Need
▪ Skills
▪ Software/Hardware

− Define Processes
▪ How to Create Accurate Asset Inventory
▪ How to Transfer from Field/Paper to Databases

− Define Roles
▪ Identify Data Stewards

− Buy-In
▪ Leadership, Board, Council
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