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DATA IS DIGITIZED WE KNOW MORE

| know something, | have My data and data from The collective data and
information in my other sources is digitized knowledge is now
possession (in my head, my and combined. available to all.

notebook, my truck, etc.)

& (288 .1

| DOCUMENT IT DATA IS VISUALIZED
My information gets written & ANALYZED

down, or otherwise
formally documented for
use by others

Use appropriate tools (pushpins,
GIS, etc.) to analyze and
visualize the combined data.



PLAN

Decide what you
want to collect,
what tools and

software you need,
and what time
frame you're
working in.

COLLECT

Go out and get
your data: location
info, office info,
other info

Mapping is about process

MAKE MAPS, USE
& IMPROVE THEM
Use your maps,

e improve them and keep
them current. A tool

that isn't used is
worthless.

Review your data.

Does it make
sense? Are there
conflicts?

9 COMBINE

SOURCES

Pull together useful
data from other
available sources.




“If | had only one hour to save & |
the world, | would spend fifty- e " -
five minutes defining the ‘(/Saeigs
problem, and only five minutesi
finding the solution.” F

Albert Einstein

(No evidence he actually sai¢
this, but it’s a solid concept.



Mapping Poll Questions




Why should you map
electronically?

And what should you be mapping?






Pattern Recognition: It’'s What We Do

My own field, pattern
recognition... is the
fundamental
capability of the
human brain. We can't
think fast enough to
logically analyze
situations quickly, so
we rely on our powers
of pattern recognition.

A

~ Ray Kurzweil



Visualization
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What should you
map?



Start with things that will help you the most.



Information about those assets....



Valve Data that could be included

GPS coordinates
Valve Type

Size

Manufacturer
~unctional status
Purchase date

nstall date

_ife expectancy
Warranty information
Replacement cost

Pictures of valve can
Pictures for orientation
Video/Audio detailing
crucial information

How often exercised
When last exercised
Closing direction
Condition assessment









More Than Just Where & When

Where breaks occur is a good start. But ..

* What was the cause?

* When was it reported?

* When was it repaired?

e How much water was lost?

e How much did it cost?

e How many customers were impacted?
 Did we meet our LOS repair standard?




¥ Search

Get Directions History

¥ Places
v -« My Places

» [ Sightseeing Tour

¥ v Water Mains 5/10/2016

» v B Water Mains
v == Line Breaks
v = WWTP Site.kmz oiD 20
» v wwrTP Site WA/SE WA
> = Water Service Connections ?I):ATEE ?’2’52:;6
o e
! >- ?DWaW(e: f:t;tw::kjlru::tu:ef ADDRESS 2515 LOWREY

v B2 Water Fittings
== Water Fittings

v <> DAILY_WORK

& Temporary Places

Q
¥ Layers
¥ =& Primary Database
» P Borders and Labels
Places
Photos
&= Roads
- £ 3D Buildings
- &* Ocean
L+ Weather
# Gallery
& Global Awareness
[J More
v Terrain

USER DD
CALLED RM
LEAK IN STREET IN FRONT
NOTES OF HER HOUSE, SAME ONE
THAT ALWAYS LEAKS
UPDATES FIXED CN DA MF 5-10-16

WORK
TICKET# 48775
BREAK

TYPE deterioration

REPAIR
DATE §/10/2016

L 4
M 1

latitude  31.44047
longitude  -97.723088
NEAR FID 858
NEAR_DIST 0.000223
NEAR X  -97.723091
NEAR Y 31440247
DDLat 31.44024681N
DDLon  097.72309089W
ORIG_OID 20

Rep_time 4

Directions: To here -



How should you
map?

Basic considerations for whatever mapping platform you use



Organize Your Data
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Use Symbology and Layers
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Organize Assets: Drinking Water
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Organize Assets: Wastewater

File Edt View Bookmarks Insert Selection
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Or
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Consolidate Data Sources
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Maps can
tell you much

more than
what &

where. ..




Example: Replacement Costing
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Example: Condition Assessment
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Level of Service: Planned outages
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Example: Risk Analysis in Hawaii

(=] ® Win1 [Running]
Q hawaii - ArcMap
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
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Adding Time: Level of Service
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Newport Lake

Adding Time: Break Frequency

“ 400 Block - Ferndale Ave.
13 Breaks

13
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Adding Tlme Break Frequency

Nadyne Dr and Meredlth Dr
23 Breaks

2015

2003

2011
] 012
+2014

2005
S — 2007
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“o Main Line L%a.lg Distribution Map FY 1995 - FY2003
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Isolate Breaks on Steel and Ductile Iron

- Main Line Leak Distribution Map FY1995 - FY2003

ol o Cast Iron and Steel Main Water Line Leaks
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Compare to quantities of pipe
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Change the replacement strategy

Water Line Integrity
Leaks/breaks per 100 miles of pipe

Finalized AM Plan

45% Reduction in
Break Rate (and
associated costs)

FYO8 FY09 FY10 FY11 FY12 FY13 FY14 FY15 FY16
mw Interquartile Range =—Median =-—ABCWUA

Lower Values Desirable



Data Collection

Data sources, collection options and other considerations



data



An Excel Call Log
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WATER & SEWER LEAK CALL LOG
. WAJSE[ DATE | TiVE | ADDREss | UseRFALLE]  NoTes | UPDATES Jrowrarr
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Data Sources (it’s not all in the field)

Existing as-builts (or “as-we-wish-it-was-builts”)
Billing software

Work order system

Field data collection for visible assets

Field data collection for underground assets

Many other sources...



Some considerations

Some data you’ll use wasn’t generated for mapping.
It may be great for its intended purpose but...
there will be issues/anomalies/inaccuracy/concerns.

Over time you can change how you collect data.



“Field” vs “Office” Example: Valves

Office Data:

From as-builts and associated docs:

Type

Size

Manufacturer
Closing direction
Purchase Date

Install date

Warranty information
Approximate location

Field Data:

GPS coordinates
Pictures of valve can

Pictures for orientation
Video/Audio detailing crucial information

Work Order System:

How often exercised
When last exercised
Condition assessment



“Field” vs “Office” Example: Meters

Office Data:

From as-builts and associated docs:

Type

Size

Manufacturer
Purchase Date

Install date

Warranty information
Approximate location

Field Data:

GPS coordinates
Pictures of valve can

Pictures for orientation
Video/Audio detailing crucial information

Billing System:

Serial Number
Radio Read ID
Customer number
Install date



Microsoft”
Excel 2016

- Building Inspection

Equipment & =

Culvert Inventory
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ArcGIS

Collector

Syn In

Collection Applications

Try it now

flllcrum

Field Settings

QField Installation Guide | 5] Whatis the site name?
COﬂCCp[S | Whatis the tacitity tynd

Label | What s the facility type?
Android: Special File Access Notes /] Whatis the phone nunl  Dascrption
Supported data formats Toke & photo Default Value | - No defaut valu .
Raster data /] Data collector name ] W_te_tw s

o Allow “Other”
QField Project Management i 70098 Pt ibieeter]
® Specify choices here
Configure Map Themes D0 Kb o chokat
Choices | Hospaal
Portable Project En
Vector Layer Settings
QField User Guide
Change the active Map Theme
Global variables s
lead-onrly feld?

Development and support Min Selections  Max Selections
QFieldSync plugin
River State Survey Using QField _"““'m




Data Collection A

plications fmcrum

"= Fulcrum - Mobile Location Le. X JAMES
&« C | @ Secure | https://web.fulcrumapp.com/apps/20a04b23-7f22-4b24-aelc-7ff7fe3a7473/edit "3
fllerum Gatesville Opieieniia e e

Label

Audio Data Name
Sub Asset Class or Category - TBD
& Asset Name -TBD

o [ |

123 Size

1z Length

& Location Desciption
Condition Rating

Operational Status

| Asset Class or Category
Photos Description |

Default Value |

asset class_oc_category

Type of Asset

No default vaive

¥ Allow ‘Other*
Recuired held?

® Specify choices here
Use a pre-defined choice list

Customer Meter
Master Meter
Hydrant

Hydrant Vaive
Isolation Valve
Water Line

Sewer Line

Water Line Man Hole

Read-only feld?
Default to previous value?

Min Sclections Max Selections

Maintenance Rating

POF

COF

s app has existing data.

fou can make changes to this form,
wut removing fields will cause
isting data in those fields to

n a few changes.
icating the app

put how to use the app designer.



= Fulcrum - Mobile Location Le: X JAMES
¢ C | @ Secure | https://web.fulcrumapp.com/apps/1diac142-d6dd-483e-89ba-7b08db74a875/edit Q
flerum Pipe Breaks ® Preview App D unme e
Fields Layout Fields:27  Settings
Basic App Name
&) Text o & Work Order Number Pipe Breaks
Description
13 Numeric 0 & PipeAssetiD
A data collection app for pipe breaks
Yes /No o
| 2= PipeMaterlal
17 Date o
2~ PipeDiameter
0 Time o | App Status ©
Active ¢
Choice | Photes
. Record Title @
| Single Cholce (] 1 Videos
) e Audio Enable Status Fleld @
| [/ ClasificationField Status Field (Dissbied)
Break Type
Design Location Settings @
rton. ° Break Cause Location Settings (Enabled)
I Repeatable o Type Data Events @
= o I =
122 Longitudinal Crack Length I
Media
[ w0 | | e - EEIEEEE]
l ) oos o Circumference Crack Percentage | This app has existing data.
l +]l Videos o You can maka changes to this form,
™ Circumference Crack Length I but removing fields will cause
existing data in those fields to
l Audio o become unavailable. If you need to
123 BreakSize I make more than a few changes,
Advanced consider duplicating the acp
- before making your changes.
I {7 Address o Condition of Pipe Near Break
~ See the reference manual to learn mory
L5 oot 0 omenone e i
| @ cacutation )
() Time Reported I
| 01 earcode 0
17 Date Leak Isolated
| & Recorgunk )

.~

Time Leak Isolated

13 Date Repair Completed

L Time Repair Completed

122 Water Pressure

Direction of Flow

& Estimated Water Loss

™| Calculated Water Loss Estimate




W' Verizon 10:47 AM

Cancel Gatesville

ID Number
Asset Class or Category

Photos

Videos

Sub Asset Class or Category - TBD

Asset Name - TBD

@

m UM n the Feld

7 % 89% mm)

Save

[ 13

w! Verizon & 10:51 AM

Cancel Gatesville

ID Number

Asset Class or Category
Hydrant

Photos

Videos

“ % 88% mm)

Save

[ (3

wil Verizon & 10:47 AM “ % 89% mm)

A= Gatesville ¥ g
e
798 records within view

Only displaying 500

¥




Basic Collected Data

= Fulcrum - Mobile Location Le. X

@ Secure | https://web.fulcrumapp.com/dash/20a04b2

fllcrum  Gatesville v




Viewed another way

= Fulcrum - Mobile Location Le

x

&« C | @ Secure | https://web.fulcrumapp.com/dash/20a04b23-7f22-4b24-aelc-7ff7fe3a7473?mode=split&z=17&lat=31.436761&lon=-97.721008

JAMES

flcrum  Gatesville v

Search your data.

Filter Data

¥ Record Updated

. Al
Today
Yesterday
Last 7 days
Last 30 days
This Month

End date

n 437 records

** Updated
4/7/2017.9.06:55 AM

476/2017, 9:55:34 AM

4/6/2017.9:55:34 AM

4/6/2017, 9:55:33AM

4/6/2017, 9.55:33 AM

A/6/2017.9.55:33 AM

* Updated By

Mark Ogrentz

James Maricham

James Markham

James Markham

James Markham

James Markham

Asset Class or Category

Vaive search dig

Customer Meter

Hydrant

Customer Meter

Customer Meter

Customer Meter

Search places



Viewing an Individual Record

= Fulcrum - Mobile Location Le. X JAMES

& Secure | https://web.fulcrumapp.com/dash/20a04b23-7f22-4b24-aelc-7ff7fe3a7473?mode=split&z=17&Iat=31.436761&lon=-97.72 Q ¥

James Markham near Osage Road, Gatesville 85 ®

Metadata
Date: 20170406 10.34:46
Make/Model:
Software:

Size:
Latitude:
Longitude:
Accuracy:
Altitude:
Direction:
Distance: 1im
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Exporting Data

= Fulcrum - Mobile Location Le. X

& - (C | & Secure | https://web.fulcrumapp.com/apps/20a04b23-7f22-4b24-aelc-7ff7fe3a7473

fllerum

Gatesville

Activity  Settings  Members  DataShare

887 ;" 4 ) Mark Ogrentz submitted 19 records 1 year ago

@ records

Mark Ogrentz submitted 1 record 1 year ago

b contributors

Mark Ogrentz submitted 1 record 1 year ago

Records
View/Edit Data

Mark Ogrentz submitted 1 record 1 year ago

Designer
Edit App Structure

Importer *

Import Data Mark Ogrentz submitted 1 record 1 year ago

Exporter

Export Data o~
(¥ ) MarkOgrentzsubmitted 1 record 1 year ago

Duplicate App ] -

Mark Ogrentz submitted 1 record 1 year ago

Mark Ogrentz submitted 1 record 1 year ago

Mark Ogrentz submitted 1 record 1 year ago

Mark Ogrentz submitted 1 record 1 year ago

UNM = {:}




Export Formats

® @ /T Fulcrum - Mobile Location Le. X ||

JAMES

& C | & Secure | https://web.fulcrumapp.com/exports/new?form_ids%58%5D=20a04b23-7f22-4b24-ae1c-7ff7fe3a7473

44 1 OB & ¢

mlcnml 1) UNM» {:}

Select the desired format of your data export.
With your current fiters, the export will contain 887 record(s). Fulcrum can export in the following formats:

CSV (csv)
File Format Excel XLSX (xisx)
Excel XLSX (.xlsx) ESRI File Geodatabase {.gdb)
Date Rarge ESRI File Geodatabase {.gdb) ESRI Shapefile (shp)
ESRI Shapefile (.shp) SpatiaLite {.sqlite)
SpatiaLite (.sqlite) SQLite (sqlite)
sQLite (:sqite) PostGIS {sql)

Date Time Zone PostGIS {.sql) KML (kmi}

KML (ki) GeoJSON (geojson)

GeoJSON (.geojson)

Include Protos T S —— Optionally, you may also export your photos. The
photos will be included in a folder, and the photo

Include GPS Data names will be referenced in the export.

Area Filter

Include Full History For more Information about exporting data, please see

the documentation,
Include Changesets

Apps  Toggle all
Alcalde MDWCA Water System
AlcaldeTEST
Blank Test
COH
COH Baciup App
COH Data Collection Demo
COH Data Collection - Demo
CoH Data Collection - WW
CoH Data Collection WWD
CoH Data Collection - WWD OLD
CoH Data Collection - WWD V1
COH DC Demo
CoH - Technology Infrastructure
COH Test App
COH Test App 2
CoHWW
CRRUA actual backup
CRRUA Fix Address
CRRUA Hydrants
CRRUA Hydrants Incomplate
CRRUA Main Wastewater Treatment Plant
CRRUAMap
Crrua Map duplicate app
Culvert inventory
Data Coflection Template
El Prado - All Assets
example crrua app




é

= Fulcrum - Mobile Location Le. X

C | @& Secure | https://web.fulcrumapp.com/exports/e54a372a-3005-4a5¢c-b862-94e68e9¢5061

flcrum D e G
Exporter

Picase confirm the following settings for exporting your data. Your data export will take some time to process and will be available for download
once it is completed.

Apps: Gatesville

Export format: KML ( kml}

Timezone for exported dates: (GMT+00:00) UTC

Exporting photos: Yes

Number of records to be exported: 887

]

a)

o
3



Understand and Document Accuracy

Be clear about and document:
e Data Sources
e (Collection Methods

* Accuracy Variances



Mapping Platforms

Basic Visualization vs GIS, and an overview of pay vs open
source options



Basic Visualization

fllcrum

Can be used for
both data
collection and
visualization of
point data



Basic Visualization

Google Earth



Google Earth

"= Fulcrum - Mobile Location Le. X @ Resources for Google Earth - X

& (C | @ Secure | https://www.google.com/earth/resources/

Google Earth

Earth for Chrome

Explore the world, right in your browser.

LAUNCH GOOGLE EARTH
(i) HELP CENTER

<> KML SUPPORT

Earth Pro on Desktop

Advanced tools for pros.

DOWNLOAD
3 TuTOoRIALS

() HELP CENTER

Frequently Asked Questions

RESOURCES



Visualization

Google Earth

Earth Pro
on desktop

Create maps with advanced tools on PC, Mac, or Linux.

» Compute distances and areas using measurement tools
« Visualize, manipulate and export GIS data

» Use Movie Maker to produce media collateral

» Manipulate and export GIS data

» Go back in time with historical imagery

DOWNLOAD

EARTH FOR CHROME

EARTH PRO ON DESKTOP

RESOURCES




Chrome Browser Option

"= Fulcrum - Mobile Location Le. X ' ¢ Google Earth

@ Secure | https://earth.google.com/v

Google Earth

Loading in progress. 4.26 billion of 4.54 billion years processed.




Create tf ap in Google Earth Pro

Get Directions History

¥ Places
¥ == My Places
v £ Sightseeing Tour
v = Water Mains
» v Water Mains
v = Line Breaks
v WWTP Site.kmz
» v WWTP Site
v == Water Service Connections
- < Water Network Structures . &
» - Water Network Structures L @
v £ Water Fittings
> Water Fittings
v == DAILY_WORK
© Temporary Places

-
&
&

¥ Layers N o I
¥ SO [ 1111]]
¥ == Primary Database £ ey
» P Borders and Labels N Ll
) Places : g g ey Carrrdd . 0 ”nm ' AW
Photos “
E= Roads
- E3 3D Buildings
= &* Ocean
£ Weather
w Gallery
@ Global Awareness
[J More
v Terrain

23

oy
Bt

(i

. %4

r:lsl\“lt\ e Y M




Then Export to Chrome

= Fulcrum - Mobile Location Le. X * ¢ Google Earth x "= Fulcrum - Mobile Location Le. %

< (C | @ Secure | https://earth.google.com/web/ 43204213,-97.74551945,243.175043943,35920.11985945d,35y,0h,0t,0r

My Places

IMPORT KML FILE

A

?I
m i Brenks & : ‘.‘, - JAlfred D Huahes Unit
- “Cflr!'s?ing Melton ; ¥ o
R WWTP Site. kmz $ ¢, Crain 9{:“‘ g g f v /€
'J
4
< Water Service Connections p
8 : g 3

* ' .
Water Network Structures v ¥ 0N NE O v
. b b iy e
e w " & y p
% Jn R -
g - v ¥
Water Fittings.kmz i . 1
Ly g - )
A -
Water Mains :
o $ \‘ > L -
»~ / \ .
2 .""‘-‘t',\" - A ¥  Fort.Gates + *
b IS~el =
. N L K b ’ - s



Styled Map Detail in Chrome

= Fulcrum - Mobile Location L

X ' @ Google Earth

@ Secure | https://earth.google.com/we

My Places

Line Breaks

WWTP Site.kmz

IMPORT KML FILE

Water Service Connections

Water Network Structures

Water Fittings.kmz

Water Mains

-

)

% ' "= Fulcrum - Mobile Location Le: X
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Metadata is available

= Fulerum - M X / @ Google Earth X ' "= Fulcrum - M. X ¢ M Inbox (4,232 x ' () portfolio/gat x ' [ UtilityMapc X | ¢ Overview | X ' & User Guide x ' [E) Google Map: X ' EB (102) Settinc X JAMES

(C @ Secure | https://earth.google.com/we

Or - * ¢

My Places <
oD 34
WAJSE WA
DATE 6/30/2016

IMPORT KML FILE +~ TIME 10:07AM
ADDRESS 115 N 27TH ST.
USER BH
CALLED RM
Line Breaks o @ NOTES LEAK IN STREET PER MARTHA ANGULA 254-223-3290
UPDATES FIXED KS MF 6-30-16
WORK TICKET #48810
BREAKTYPE  deterioration
REPAIR DATE  6/30/2016
WWTP Site.kmz A O ) L 0

M 1
latitude 31.436152
longitude -97.720547

» Water Service Connections EDIT NEAR_FID 771
NEAR_DIST 0.000261
NEAR_X -97.720286
NEAR_Y 31.436154
DDLat 31.43615411N

» Water Network Structures M O DDLon 097.72028556W
ORIG_OID 34
Rep_time 0

> Water Fittings.kmz I O )

fﬁ“‘ﬁ
> QA5 Water Mains et @

EDIT

NS
O



Fulcrum Imagery is Linked

= Fulcrum - Mobile Location Le. X | ¢ Google Earth % / "= Fulcrum - Mobile Location Lew x ' [ about:blank X JAMES

C | @ Secure | https://web.fulcrumapp.com/photos/view?photos=22782ff7-d022-4e1b-ad61-a194b596ecab Q W 3

mlcn[m 1) UNM» {’:}

()




A More Code Heavy
Google Option

Do you know, or want to learn html, javascript, and css?




Using Google Maps APl/Google Cloud

You need a free Google API Key, and you also need to know how to code (a bit)

<> Code Issues 0 Pull requests 0 | Projects 0 Wiki Insights + Settings
Branch: master~  portfolio / gatesville_map_styled_markers4.html Find file  Copy path
Seninknet g Branch: master~  portfolio / css / gatesville_map.css Findfile  Copy path
1 contributor jimini XA v . v
Jeslolmat % Branch: master > portfolio / js / gatesville_map_styled_markers4.js Find file
1 contributor
74 lines (45 sloc) 2.49 KB jiminimal commit 4241

<!DOCTYPE html> 23 lines (20 sloc) 470 Bytes| 1 contributor

<html>
<head> /%* Always set the mj
<title>Utility Map of Gatesville, * element that | 836 lines (791 sloc) 14.9 KB Raw Blame History |
<link rel="stylesheet" type="text #map {
<meta name="viewport” content="in height: 100%; function initialize() {
<meta charset="utf-8"> } var towncenter = new google.maps.LlatlLng(31.4351600,-97.7439100)
</head> /* Optional: Mak var mapOptions = {
html, body { zoom: 15,
<body> height: 100%; center: towncenter,
margin: @; mapTypeld: google.maps.MapTypeId.ROAD
<h1>Deep Dive 1: The Developing B padding: @; b
background-color: var map = new google.maps.Map(
<div id = "header_text"s color: #CCCCCC; document.getElementById("map_canvas"),

text-align: cenl mapOptions);

<p>This map shows some of the util
// Add a style-selector control to the map.

<p>The map is centered on the geog #map_canvas {
width:90%: var styleControl = document.getElementById('style-selector-control');
</div> height : 80%; map. controls [google.maps.ControlPosition. TOP_CENTER].push(styleControl);

margin-left:aut

margin-right: al // Set the map's style to the initial value of the selector.

var styleSelector = document.getElementById('style-selector');

<!-~ map style dropdown box control
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Map  Satellite

Leon riyg,.

i
g
[
&
&
~

Dodd Bgénch

-

Default B
12/1/2016 X
(o]0} 57
WAJSE WA
DATE 1111712016
TIME 2:30PM
ADDRESS 1902 SAUNDERS
USER BH
CALLED DA
NOTES LEAK RUNNING DOWN STREET
UPDATES FIXED MF & KS 12-1-16
WORK TICKET # 49698
BREAKTYPE  deterioration
REPAIR DATE  12/1/2016
L 14
M 1
latitude 31.436009
longitude -97.736954
NEAR_FID 660
NEAR_DIST 0.000172
NEAR X -97.736954
NEARY 31.436181
DOLat 31.43618088N
DDLon 097.73695351W
ORIG_OID 57
Rep_time 14

Lf

'

/‘

ra
La




12/1/2016
WA

57
WA
11/17/2016
2:30PM
ADDRESS 1902 SAUNDERS
USER BH
CALLED DA
NOTES LEAK RUNNING DOWN STREET
UPDATES FIXED MF & KS 12-1-16
WORK TICKET # 49698
BREAKTYPE  deterioration
REPAIR DATE  12/1/2016
L 14
M 1
latitude 31.436009
longitude -97.736954
NEAR_FID 660
NEAR_DIST 0.000172
NEAR_X -97.736954
NEAR_Y 31.436181
DDLat 31.43618088N
DDLon
ORIG_OID v
Rep_time b x;l.x(u.xx i

vllllllll

i
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6" CAST IRON = |
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12/1/2016
WA

57
WA
11/17/2016
2:30PM
1902 SAUNDERS
BH
DA
LEAK RUNNING DOWN STREET
FIXED MF & KS 12-1-16

WORK TICKET # 49698

BREAK TYPE
REPAIR DATE
L

M

latitude
longitude
NEAR_FID
NEAR_DIST
NEAR_X
NEARY
DDLat

DDLon
ORIG_OID
Rep_time

Saunders'St

deterioration
12/1/2016
14

1

31.436009
-97.736954
660

0.000172
-97.736954
31.436181
31.43618088N
097.73695351W
57

14

Saunders St

)

Saunders:St

+

Saunders St Saunders St.,,

Map data ©2018 Google Imagery ©2018 | Terma of Use | Report a map efror




It’s no longer free but has a free tier

S200/month tier is free

Does require a credit card account, but you
can budget access to maintain low costs

There have been some recent changes to the
API| that consolidate functions into three
major areas: mapping, routes and places.



Some GIS Options (there are others)




Pros
ArcGIS

Industry Standard with lots of training available (quite a bit is free)
Very powerful GIS package, robust symbology, tools and extensions
Accepts many data source types (including Fulcrum exports)

Many utility-specific tools, and online integrations available

Lots of free information available on YouTube (don’t knock free stuff)



Ccons
ArcGIS

Fairly steep learning curve for beginners

Finicky and it’'s a memory hog

It’s expensive: $S800 - S6000+ per year/user depending on setup
PC Only —no MAC or Linux options

(But is really is pretty awesome)



Utility Specific Tools (no extra charge)

Win1 [Running]

Q WatestrilityNetworkEditingAndAnalysss - ArcMap
File €62 View Bookmarks lnsert Selection Geoprocessing Customize

Dges X.|™
QE ™M .-
Table Of Contents

JoGE g

=T Layens

O Sewer Collection System
3 BB Sewer Network
@ [ Caty View
5 [ Stormwater Network
= B Water Distribution System
4 ) Mains with Trace Summary
B Water Network
5 [5) Water Abandoned Assets
Water Test Stations
Viater Sampling Stations
Water Service Connections
Wates Hydrants
Water Pumps.
4 & Water Network Structures
@ [2] Water Control Valves
Water Hydrant Vahves
Water Curb Stop Valves
Water Fttngs
Water System Valves
o B Water Mains
¥ [2] Water Lateral Lines
% (2 Water Casings
# [2 Water Structures
% [ CayView
3 [ Pressure Zones
% () Engineering Grid
5 O] PrintGrid
= & Outage Template

(=]
5 O FiveMetesSurace
5 @ Edting Basemap

Windows  Help

-
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There are editing templates available

Win1 [Running)]

Q WatestrilityNetworkEditingAndAnalysss - ArcMap
Insert  Selection
+* .

File Ede View Bookmarks
Deds
KaNQ
Table Of Contents
JagR
=)

O Sewer Collection System

4 B Sewer Network

2 City View
5 [ Stormwater Network
§8 Water Dstribution System
i B Mains with Trace Summary
B Water Network

Water Abandoned Assets
Water Test Stations
Water Sampling Stations
Water Service Connections
Water Hydrants
Water Pumps
Water Network Structures
Water Control Vaives
Water Hydrant Valves
Water Curb Stop Valves
Water Frtngs
Water System Valves
Water Mains
Water Lateral Lines
Water Casings
Water Structures

-
CHERL

o

RN ARARER

ARAREL

@ [ Coy View
# [J Pressure Zones
i [ Engineering Grid
s O] PrintGrid
B Outage Template

a
5 [ FiveMeteSurface
& § Editing Basemap

Geoprocessing Customize Windows Help
1:1.000
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Q@ WaterltiltyNetworkEdtingAndAnalysis - ArcMap

= [ Sewer Collection System
5 B Sewer Network
% [ City View
5 [0 Stormwater Network
= B Water Distribution System
& B Mains with Trace Summary
B Water Network
3 (2] Water Abandoned Assets
2] Water Test Stations
4 [ Water Sampling Stations
3 Water Service Connections
4 @ Water Hydrants
3 [2) Wates Pumps
3 B Water Network Structures

2 Cay
# [ Pressure Zones
3 [ Engineering Grid
5 O PrintGrid
§ Outage Template

5 [ FveMeterSudace
5 © Editing Basemap

SRR P

LB SR Gy BN

File Edt View Bockmads Inset Selection Geoprocessing Customize Windows Help
TBES " oo [i5m EEER0D R, B %S
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’\GIS Pros

Open Source (it’s free)

Very powerful GIS package

Accepts many data source types (including Fulcrum exports)
Large user community developing tools and plugins

Lots of free information available on YouTube (don’t knock free stuff)



2GIS Cons

Requires a higher level of “computer comfort”

Set up is more complicated than a simple software package install
You have to install plugins for a lot of functionality, like basemaps
Has simpler initial symbology than some proprietary programs

(But, it’s very customizable and you can import your own symbology)
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Smart Management for
Small Water Systems

Thank you for participating today.
We hope to see you at a future workshop!
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