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Overview LU

e Whatis GIS?
e Current Software

* Digital Asset Record

e Networks and
Models

e Mobile and Web
Solutions

e What’s next in GIS?
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What is GIS?

GIS = Geographic Information
Systems

— Spatial database

— “Integrating location data
(where things are) with
all types of descriptive
information (what things
are like there)”

— Adopted by utilities
starting in the 90s
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Why GIS?

e System of Record

— Modeling, Asset Management, Customer Information System, and
Machine Learning

* Location intelligence

 Knowledge management

* Coordination and Integration

* Engage public @
Smarter decisions Wi,

v ool
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Hydrants Out of Service

Fire Lines Out of Service

»...l o " ’ = - A\
‘ i [ e B (1 0f2)

“ ¥ f B _ 2 @™ DIAMETER: 8

O A B e MATERIAL: Ductile Iron Pipe

: LENGTH: 262

CASING: No
LINING: No
LINING DATE:
PRESSURE ZONE: Zone 3
INSTALL DATE: 2017
PIPE NOTES:
LINING EXTENSION NUMBER:
Source Documents
DRAWING NUMBER: 202088
EXTENSION NUMBER: 2018-039W
AS BUILT/PLAN

Last update: a few seconds ago

Valves Out of Service
4155

Last update: a few seconds ago

818

« Fiald Maps

Water Breaks

Specific Break Details

* = required field
Break type: *

Hals r

Damage code: *

Main: Hole [s) vy

Estimated break size: *

Srnall hole (<= 1" diameter)
® Large hole (= 1° diameter)

Mot measured: Split, crack, or joint failure

Primary failure mode: *

Carrosion o

LINK: https://intraweb2/COAAsBuilts/Water-

Out of Service Fire Line W/2018/2018-039W.pdf

Hydrant OOS

Zoom to




GIS Evolution Timeline

\ ‘30,
‘Custom Analytics, H
‘ solutions Connected m
Digital Field Systemes,
Digital Twin (

Maps
.Map
books
’Paper
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US UTILITIES' PROJECTED DIGITAL WATER
SOFTWARE INVESTMENTS BY PRODUCT TYPE

2021-2030

Billing/CIS | 7.4% CAGR

ﬁE:,f‘:.'?‘ T AURORA
<o SOURCE: Bluefield Research WATER
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SOFTWARE LANDSCAPE
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N
Openlayers ® ESRI (AI’CG|S, SDE)

« Autodesk (AutoCAD,
CAD, Tandem)

« Bentley (CAD)

» Open Source (QGIS,
Atlas.co, Google Earth Pro)




Software Relationship
o
2 SN

w -
Vendor — Utilities
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But where do we start if ESRI isn’t an option?

md DO you have technical personnel?

e Open-Source GIS like QGIS

s  Can you hire a consultant?

e They can create a one-time dataset which you can maintain from the field
with cheaper software

mmd  Can you work on mapping a little bit at a time?

e Research ESRI alternatives like GIS Cloud and Juniper Uinta

== DO you have engineers on staff?

e Think about using CAD
e Think about a small on call contract with an engineering firm

Caution: Protect
your data! It

represents
critical
infrastructure.
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DIGITAL ASSET RECORD
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Asset =

Plant, equipment, buildings,
property, pipelines, infrastructure
and other items that have potential
or actual value to the organization.

* Typically broken into Qualifying
and Non-Qualifying

* Includes non-physical items such
as water rights, easements, and

data

AWWA Asset Management Definitions Guidebook 2018




Asset Lifecycle

0

D

AURORA
WATER




Types of Assets

Horizontal Vertical
* Distribution and Collection Systems ¢ Treatment and Pump/Lift

— Wastewater pipes, manholes, valves, Stations

meters, etc. — Motors, MCCs, SCADA, etc.
: r— & —_—— ;p‘:"j’ v
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GIS Data for Digital Asset Record

e Spatial Reference
— Coordinates
— Projection

* Shapes
— Points
— Lines

— Polygons

wv'v
X XD

Storm Inlet

Active State & Owner
B Active Aurora Inlet
B Active Private Inlet
B Otherlnlet
B Proposed Inlet

Storm Main

Active State & Owner

Active Aurora Main
———— Active Private Main
Other Main

Proposed Main

Storm Basin
h Arrowhead Gulch

D Bear Creek AUR()RA
WATER




Creating Dlgltal Asset Record in GIS

n Uptown Filing No. 4 - Storm.pdf - Adobe Acrobat Pro DC (3

* &8 Q

* North Easting
* CAD N. ROME ST. SR

EX 8" PVC

° S u rvey SEWER AN \

— Professional
_ GNSS i At ' g p | Y STA g+\g{x£5

_ FUTURE 8"

- / WATER MAIN
1 ‘ ,
|

|

A ‘ FUTURE 26' /+ ~

/ B ' FIRE ACCESS ESM
/

HORIZON UPTOWN FILING NO. - 0lbB J<FUTURE 20 |
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>
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Creating Digital Asset Record in GIS

@ EDIT_Primary_Utility_ Map_09_14_2022_1 - ArcMap.

File Edit View Bookmarks sert  Selection Geoprocessing Customize Windows Help
Desds 0 b 1250 ] BER@O ey o [¥] h /7 @ RRadyBoOg ] g =
- Qilies W-OKO/BDIMHS TR @ aBn B MBS 5% B supng-[O]E[0[0], & HE 1 <[V I b bI Pagetente o
. Att r I b u te S d &< % % L8 %, 4 3 - 2 % Sun 04 Sep 2022 _
P -4 s A Attiibutes

Laye
[ PROJECT LAYERS

[ 10785A10C101.dwg Polyline

& RSN_1608403 HORIZON_UPTOWN_FLG 4

[]
<all other values>
— [ DATA STEWARDS MARKUP
O MAP CHANGE REQUEST

O SURVEY

4 [0 POTABLE WATER SYSTEM
5 [0 WASTEWATER SYSTEM
& STORMWATER SYSTEM

5 @ Active Stormwater

o
@ B4 Proposed Stormwater
— & [0 Abandoned or Removed Stormwater
5 [ Other Owner Stormwater

5 @ Extra Stormwater
5 [J RAW SYSTEM

% [ RECLAIMED SYSTEM
s O FACILTY

s [J MISCELLANEOUS

— |Install Date

s O 2020
5 B Nearmap US Verticsl Imagery

— Inverts

T &
il . L‘t:is [ Attributes
3215874597 16906

R Ssearch

2

Bailey, Charles




Creating GIS
Data

Types of Topology

Line features can share Area features can overlap
endpoints with other area features
* Topology

C . arc-node topology region topology

([
O n n e Ct I O n Area features can share Line features can share
. . boundaries endpoint vertices with point
* Direction featurs

polygon topology node topology

* Alignment

Line features can share Point features can share
segments with other line vertices with line features
features

route topology point events

[ e




NETWORKS AND MODELING
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Geometric Network

Topology + Network Rules

Allows real world understanding
and tracing

— What is upstream of SSO?

— How many people rely on this
lift station?

Requires GIS license and hefty
computer




U t . I . t
ater Isolation: Isolated features
] he features that are being isolate:

* New

* Light hydraulic model
based on geometric
network framework

* Anyone can run a trace
on any device, including
mobile, quickly

— What customers are out of
service?

— What valves do | need to close
to isolate this pipe segment?




Hydraulic Models

e Mathematical model that allows for the simulation of real-world situations

— New Developments

— Pipe breaks
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Modeling license and
hefty computer

Source: Innovyze



MOBILE AND WEB SOLUTIONS
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Mobile and Web Solutions

GIS provides a foundation to quickly
create and deploy mobile solutions
to help utilities

— Out of Service
— Water Breaks
— Inspections

* Hydrants

* Manholes @

_ . . AURORA
— Planning Coordination 1«
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WHAT'S NEXT?
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Data Standardization

Utility network for municipal utility serving gas and water

¢ QU'Ck to Spln up SOlutlonS Water domain network

Gas domain network

TO_STREET: requlired

. Structure network
Street at or near nd point of channel segment

Determined based on Isbels In engineering drawing and/or street Information in GIS StructureJunction Structureline StructureBoundary

if no street is nearby, == UNITID2

* Low tech background

e If no straet Is nearby, == UNITID

PE: requireg

Channel type

Domain AW_StormChannel_Ty: Creek, Channgl, Other
o By defsult, 3 segment = Creek

o Once any 3558t Or Other Improvemants aré made aiong 2 segment, = Channg!
Determined by the presence of assets or other Improvements along 3 segmaent; once an EA IS
réceived that involves work on 3 segment It Dacomas 3 Channg

MATERIAL: required
o Material of which the channel bottom I5 construct
¢ Domain AW_StormChannel_MAT: Zarth, Concrete, Other
¢ Datermingd from engineering drawing
o Updated/changed based on AW staff kncwledge or Map Changs Request (MCR)
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Inventory Point:

Aurora Side

AURORA SIDE CLASSIFICATION Not Lead

AURORA SIDE CLASSIFICATION System knowledge of no lead
REASON installed 1960-1987

AURORA SIDE POTHOLING Not Required
AURORA SIDE REPLACEMENT Not Required

AURORA SIDE EVER LEAD OR
GRR

Click to view Aurora side service line record
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Augmented Reality
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Real-Time Awareness

Last update: an hour ago

Alarm List

Cell Site 214
« | Generator Fuel Low - 7/
at 6/26/2014, 11:11 AM

Cell Site 591
»  Generator ON -/
at 6/26/2014,11:11 AM

Cell Site 7888
» ' Generator ON - ¢
at 6/26/2014,11:11 AM

Alarm Types

Mobile Customers Business Customers

without service without service

Lowest 10 Performing Sectors

1

"o

II 5‘{

() — - . I l 50
75821 83073 22421 74033 80203 773

Sector ID

Top 10 Performing Sectors Data Consumed (Mb) Current Connections
40k 60k
20k 80k
18.8k S,
7445 3 94071  4486.2
Sector ID

Patrick - | B X

Randy Frantz is Working
Last Updated on 2/4/2018, 6:34 AM

Tyler West is Not Working
Last Updated on 2/5/2018, 11:57 PM

. Patrick Huls is Not Working
Last Updated on 2/4/2018, 6:34 AM
Y

Grea Hunt is Not Working

Last upclara: & few seconds sgo

Work Orders

. Work Order 42466
Assigned as of 2/4/2018, 9:24 AM

o Work Order 12345
In Progress as of 2/4/2018, 5:43 AM

Work Order 633463
@ Completed as of 2/4/2018, 9:29
AM

Work Order 12345

Last updare: an hour ago

Last updare: & faw seconds sgo

4 1of10 D

Work Order ID:
Asset Type:

Pole

Asset ID:

Asset Condition:

Pole Down

Hazard Type:
Recommendation:
Need New CATV Pole
Comments:

Additional Pole Information
Number of Polas: 1

Source: ESRI Enabling Real Time GIS monitoring & loT with ArcGIS
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Predictive Analytics

i o 1% N
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https://modernpumpingtoday.com/data-science-
helps-raleigh-water-avoid-digging-up-the-streets/
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P ® HRSD Interceptor Deta

P ® TP Details PnP

© 32414 000 DF STRU - 3

000-DF-STRU

P ® 32414 000 DF PLUM

000-DF-PLUM

P ® 32414 000 DF HVAC -

000-DF-HVAC

P ® 32414 000 DF ELEC

000-DF-ELEC

I @ VATANNNNE ADCFA E

32414-000-DF-ARCH F

P <® 32414 000 DF MECH -



Drones

USGS + Colorado Springs Utilities
Case Study

Old way
9 days of work = 3,000 survey
points

Drone way
20 minutes of work = 46 @
million survey points AURORA

WATER
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REVIEW |

* We use GIS every day

* GlSdatais critical to [ '
water utilities for
managing assets

* GISis an important e
investment for £
utilities. i\ T

* Modeling is critical in |
planning

e Al and Drones are the

future! AURORA
WATER
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Gregg Rotundo
Aurora Water
grotundo@auroragov.org

QUESTIONS?
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