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* Smart Water Journey

* AMI Project Deployment /ESRI Technology

1) Meter box and lid survey

2) Survey evaluation and categorization App for "real-time" data
capture monitoring

3) Meter box upgrade planning and work management by area App

4) Deployment audit (Private/Public) partnership work process

5) Next day AMI active status updates in main BlueWave (GIS Web
Viewer technology by GeoCortex now called VertiGIS)

* Next Steps & Future
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SMART WATER NETWORK DEFINED

What is it?

A fully integrated set of data-driven components and solutions which allow
water utilities to optimize all aspects of their water system.

Why is the water industry pursing it?

Smart water solutions improve the efficiency, longevity, and reliability of a
utility’s underlying physical assets by better measuring, collecting,
analyzing, and acting upon a wide range of network events.
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LAYERS OF SMART WATER NETWORK

Data Fusion Solutions that integrate data analytics, modeling, communication channels, sensing
) devices with the network in near real time.
and Analy5|s Common Operating View | Digital Twin

Data Management AMI — Headend Hydraulic Dash Boards SCADA — supervisory

: Tableau, control and data
and DISPlaY systems Model e acquisition

i rd
Collection and AMI Flexnet 37 Party

Communication Network .
Solutions

Sensmg and Metering and equipment which measures parameters such as flow, pressure, noise,
Control water quality. Includes remote controlled equipment such as actuators

Physical
Assets

Pumps, Pipes, Pressure Reducing Valves, Tanks, etc
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HIGH LEVEL SMART WATER JOURNEY

1-4 years 3-7 years 6-10+ years

pommeeeeeeeend { Water Quality Monitoring ]7
4{ Digital Twin }

[ Pressure Monitoring and Management }
W
oo Hydraulic Modeling J
Key
oo Network Segmentation s
------- » Soft Dependency
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SMART WATER NETWORK ROADMAP PROGRESS

. 1-4 yearsdl 3-7 years 6-10+ years

Install pressure monitoring at strategic
elevations in each pressure zon

Implementdl;r::surp monitoring Increase density of pressure monitoring 4){ Integrate SCADA and AMI into digital twin ===
i - i
. k4 ¥
ﬁ L pree!_sll;lr:,:lnnrtmng g Install transient and acoustic monitors Install control devices to automate response
|

1 'a ™)
‘ Update hydraulic model* I Calibrate hydraulic model using AMI data ‘ Implement advanced alarms }7 Implement proactive meter management
I ' . _
- : A A
| p ¥ . 7 ~
i s ){ Design DMAs }74){ Implement DMA monitoring dashboard }—
]
1 :
| |
Instal‘ﬂuw metering at PRVs I Install district meters ‘ Key
i [ Pressure ] [ Maodel l
- | Segmentation [ Quality l

—> Dependency

i ™y
! Outfit existing mobfjle water 1
quality units with_Smart »  Build additional mobile water quality units (----------------{ | ~=-=--- » Soft Dependency
| Gateways J
. | \ J
I i ™y
Install fixed water quality monitoring at a few . y .
1 . Install additional water quality monitors
: locations In Progress
|



GIS/ESRI IS FOUNDATIONAL TO THE SMART WATER JOURNEY

Digital
%ﬁ:l -GIS and Scada are
i ARt fundamental building
Management \{ STRATEGIC J blocks

/ Real Time Alerts N
\ RS

Pressure Management
Profiles

—) / Smart Metering AMI TACTICAL J

Work Order / Event Management 6

Figure 1: The digital fourney pyramid
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USING ESRI TO BETTER COLLET AND ACT ON DATA

EXAMPLES FROM AMI DEPLOYMENT:
1. Meter box and lid survey
2. Survey evaluation and categorization

3. Meter box upgrade planning and work
management by area

4. Deployment QA/QC partnership work
process

5. Next day AMI active status updates




AMI Meter Survey Project

Lack of Data about our Meter Boxes:

» Caused a large variation in the Water portion of the AMI Project Costs
» Too many unknown factors

> Literally guessing on the costs for the water part of the AMI project

So we decided to do a survey...

» We released an RFP for the Survey Work
= 3 proposals were submitted from firms outside of Washington
=  All were expensive and paper based — between $800K to $200K
= None of the submissions could meet the December 30" 2019 deadline
» Decided to Use Survey123 and ArcGIS Online
» Hired temporary project staff
» Created our own electronic Survey

> Budget of $480K - Goal of 80K surveys done by Decemiber 30" 2019




AMI Meter Survey Project (Survey123)

(%] TW Meter Survey

Meter Address:

New AMI Box & Lid: *
®No

Survey123

< TW Meter Survey @‘\ —

Observed Challenges: *

A survey of Tacoma

Water's Existing Meters
None

e VLT O9:2)

Survey123 Sp—
for ArcGIS

Surrounding Env. Material: *

Dirt/Grass/ _ Gravel/

Asphalt Concrete Bark .
Other -

Brick/Paver e

smarter rorr
Surrounding Env. Pic #1: *

Meter Box Height to Grade: *
O> 6" Below Grade
©0-6" Below Grade
At Grade
0-6" Above Grade
O>6" Above Grade

Box Type: *

Accurate Field Data Collection Made Easy

with a hat fits the needs of fiel

@ Collect

Close-Up Pic of Meter Box w/Lid Off #2: *
~—

Lid Material: *

Concrete

Lid Position: *

Sits in box on lip

|- L e




AMI Meter Survey Project

Overview Content Members Settings

E Add ltem to Group Q, Search group content

» Meter Survey Progress App (AGOL

~ Group Categories  /

i
AS Suryay Dasiibgagd] AV survey Dashooare
AMI Project Tools (2) | - Dashboard by asimpson@ci tacoma_wa.us_tacomawater

ATy s B urvey Dashboard for evsluating different survey data real-time. This survey is being completed as part of the AMI project Meter Survey PI’OQ ress App /

ltem Type ) o

i | e —t ) Overview ¥
aps : :

Leyers (@ Authoritative

Scenes

Apps it Thumbnail
Web Apps Meter Survey Data - QA/QC g B Thunibral

StaryMaps . [ Application by asimpson@ci.tacoms.wa.us ter mﬁ‘ M

Mobile Apps

-
Desktop Apps | ; R TR K ? rﬂgres [’Y‘E@

Created: Sep 11,2019 Up

Registered Apps Only
(@) Authoritative

Tools

Files

Meter Survey Progress

" ; ; : Remove from Favorites
calitn B Insights Workbook by jchadick@ci tacoma.wa.us

Date Modified
T y ' Created: Sep ? HNov:Z, 200 WA =2} 2018 Tacoma Water Meter Survey Progress #

Shared Application

Collaboration [ Web Mapping Application by
rletedsuRvevlly k) Meter Survey Progress App asimpson@ci.tacoma.wa.us_tacomawater

2] OgEES r B [ Web Meapping Application by asimpson@ci.tacom.

2018 Tacoma Water Meter Survey Progress Application

Created: Dec 16,2018 Updated: Nov 7, 2019
View Count: 7,720

Created: Dec 16,2018  Update

@ Authoritative @AUthomaﬁVe

- Meter Survey Review Pictures
Survey,Picture

] [ Web Mapping Application by asimpson@ci tscom, Tacomawater
Review/App @ i
-

View Application
View Count: 84

Edit Application




Meter Survey Progress App (IPhone)

AA @ tacomawater.maps.arcgis.com

Meter Address:
3410 S WASHINGTON ST

New AMI Box & Lid: *
® No

Observed Challenges: *

None

Surrounding Env. Material: *

—
V)
o
S
o
c
=
wn
]
(%]

Service Connections: S... @ \

Asphalt Concrete
Dirt/Grass/Bark Gravel/rocks
Brick/Paver Other - Specify?

1ofl

Surrounding Env. Pic #1: *

(9 3

Meter Box Height to Grade: *
> 6" Below Grade

0-6" Below Grade
® AtGrade

0-6" Above Grade
0ft

-122.485 47.228 Degrees
=

unity Maps C...
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Finding the 445’s

Organization

Overview Content Members Settings

[ Add Item to Group

> AMI Meter Survey Dashboard

~ Group Categories  /

|
AbESuryzy Dusiibezrd] AMIsurvey Dashboard
AMI Project Tools (2) = Dashboard by asimpson@ci tacoma_wa.us_tacom:

AMI Survey asets (4 7 4 Y sy g -
T S P urvey Dashboard for evsluating different survey dats real-time. This survey is being completed as psr of the AMI project

ltem Type I 5
B : Created: Dec 1 ct 21,2019 Vi it: 1,066 r’ L - _

e e AMI Survey Dashboard
Leyers (@ Authoritative
Scenes 1 Dashbooara b: gsimpson@ci.tacoms JWEUE_TaCoMmawater
Apps

Vek Apns Meter Survey Data - QA/QC P - .

StoryMaps - [l Application by asimpson@citacoma.wa.us, T - AN suneey DES"IhDS rol o E'-'EllL.El fng = frerent sur VEY coats rEEII-

Mabile Apps ¥ .. t . st TPU

Desktop Apps | ; e g

Created: Sep 11,2019

o . A N w L " P o~ - - . - - - p— - - - -~y
Registered Apps Only O : orii o be - L s Created: Dec 20, 2018 Updated: Oc 21, 2019
- : () Authoritative ¢

Tools

Files = ; .

Meter Survey Progress Authoritative
Y 9

Locstion B Insights Workbook by jchadick@ci

Date Modified

Created: Sep 20

Tags
Shared
Collaborstion

Meter Survey Progress

[ Web Meapping Application by asimpson@ci.tacom. s_tacomawater

2018 Tacoma Water Meter Survey Progress Application

(@) Authoritative

Meter Survey Review Pictures

[F] Web Mapping Application by asimpson@ci tscom tacomawater

View Count: 84




Finding the 445’s

B8 Meter Survey Dashboard

Survey Filter: =) n |i ] ] —

Box Type Count:

#4 Fogtite
concrete box
[22-5/8" x
15-578") 1,401
3_AMI_Composi 3_Lundburg_Co
ncrete_Box

te Box 9

19812

4 1of50 b
Survay Picture Raview:

Survey ID: SC-0044531 - 11/14/2019, 3:51 PM

SURENVPIC-20191114-235206.jpg

1 v o) &

Crther 2,040

A45 sreel fame
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1,397

Cither 1,360
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cancrete box

(19.5" = 14"
44 405

Lagt update: a faw s=conds ago

Lozt update: a few ssconds aga

o i Overall Survey Progress:
8
32k agk
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Need More Survays for Daily Goal:

Last update: & faw seconds 2go

1.4¢@ 1.3k °
1.2k
1.2k - e

=

Nov 11 Nov 12 Nov 13

Total # of Survey's Comploted By Day.

Nov 14

Lest update: o few seconds age
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Other 2,040
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Work Managment

| I
| I QA 1 Work Gathered into Projects
I | and sentto SAP
| |
I Review the Surveys and I
l Pictures |
|
! AMI Survey Data : | 3
: | /B 5> SAP Notif. & Work Force
I L Assignments Created
=== Eon a : :
’ ey >> Workforce Assignments
. MIVReady? 'SAP and SAP Notif. (W2)
- Yas : Evaluated and parsed into
l No I buckets
| 1 "8 Pre-AMI Work
| - Unsure | S
=
| I -
l | .g
v
<



https://water.cityoftacoma.org/MtrSurvey/Index.html?viewer=AMI_Survey_QA1.mtrsurvey
https://water.cityoftacoma.org/MtrSurvey/Index.html?viewer=AMI_Survey_Data_Analysis.mtrsurvey

AMI METER BOX SURVEY EVALUATIONS

Benefits
 Enabled field staff to work from
home at beginning of COVID-19

* Photos of assets enable evaluation
beyond data reported and to
validate or correct data

Welcome. To begin a new Meter Survey QA/QC Session,

please click on the link below:

<<< CLICK HERE >>> Challenges
* |dentifying clear output

* Setting evaluation standards and

Rr.-i;Er'l'-f%&-:

Fim st
Galf Club '

Meter Survey QA/QC

QA Instructions

How To QA Video TE g I' tralnlng

- W Ew2) syl
QA Progress Dashboar : | f -
g i ||}.I.!.|1 | gt ,_,_L,l

Find MIV Unknowns : ‘ L 15 _i: [IT# : | { }

4 el (N Al g Wil
i L ko \
e YT \ If
5 R A i — —uu-i A
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AMI PREP WORK PLANNING BY SUB AREAS

=Tyl g
=0 -
SR

o

2

P4

Benefits:
* Planning by area improved
efficiency for field staff

* Scripting automated creation of
work tasks for field staff

Challenges:
e 20k+ follow up inspections to

| /-/'. e

confirm AMI ready

e 1,790 Work Orders to make
service AMI Read

__/

F’uyal?l
% I J view

TACOMA = WATER
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METER BOX IMPROVEMENT WORK MANAGEMENT

1
o W |

-
Tﬁ AMI Meter Survey Progress Dashboard

TACOMAWATER

Total Meter Box Improvements Identified

. S e

Follow On Work Total Follow On Work
Total QA2 Percent Complete ollow On Wor

L/ Orders Created Complete
Y
! 99.82% 1,790 1,376
e ! 0 ! !
7
. Y/
Iz X L/ (QAZ Complete by W Area Follow On Work Progress by W Area
Q e 74 - v Toral 042 Total Folow On
. llZ / J’ ’i W Area Count of FL Identified  0AZ Complete 0AZ2InProgress QA2% Complete VW Area Work Identified  Needs Work Order WO Total |5 Complete? n Progress % Complete
CA . T i w12 513 459 45 100.00% w1z 153 1 & 0
et L4 a . J i) III"'II Wid 7536 1823 1843 0 100.00% wia 72 87 0
ot Fal W 7,54 845 B4 0 100.00% W4 124 ) 123 0
V. f‘& v 03EQW203< %8 LUE] 747 = = 0 1000 i & 0 S % 0 100%
,';/ / r L / o [ 3,082 3,076 3,076 0 100.00% Wa 321 Exil 0
g / c -~/ | PR 11,631 2,004 2004 0 100.00% w2 170 0 145 :
f"’ _- .':J ar e .. L/ Wi 5,549 1330 1330 0 100.00% Wi ] 55 B
’ : ‘ v W15 10322 853 853 0 100.00% Wis 72 0 2 4
" ' w3 428 s 45 0 100.00% W7 128 165 7
- R Jg ws 13383 3567 3567 0 100.00% wa 13 0 125 8 7 3
W 5,850 3537 3537 0 100.00% W3 23 27 g
w3 5402 3085 3065 ] 100.00% Wi 0 0 0 0
Wio 7 43 0 43 0.00% WS 246 2 64 3 201
Grand Total 57,009 21,826 W3 0 100%

1043

21,883 43 0 3 34 100
Grand Total H 1,790 1,376 414 770
TACOMA = WATER
[ ]
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AMI DEPLOYMENT MIV - AUDIT RESOLUTION SURVEY

MIV Installation QA/QC

Enter or Scan Meter Number Benefits:

-  Leveraged mobile phone app staff is already familiar with

surrounding environment (5 feet on all sides)

e Shared environment between Utility and MIV
* Eliminated need for weekly meetings

* Resolution photos eliminated validation field visits

Challenges:
* MIV mobile phone security

e Where and who to audit

 What problem are we trying to solve?

TACOMA = WATER
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AMI DEPLOYMENT AUDIT RESOLUTION

All Tribus Workers with Installs Last 30 days

Worker Installs Last 30 days | Most Recent Install Date |Total Installs | 10% Audit 30% Audit | Total Audits | Acceptable Fails 10% | Acceptable Fails 30% | Failed Audits Action

T100293 225 January 12 4541 455 1363 150 15 137 R ° W kly R p t f I t 30 d y f d t by M IV
T100302 230 January 12 918 92 276 64 10 28 o] Need to complete more audits to reach 10% e e e o r O r a S a S O a u l S

T100495 204 January 12 4768 477 1431 563 18 144 2 0 t I I Y I I h s h I = ht h d 't
Tl00528 200 January 12 4345 435 1304 506 44 131 _ I n S a e r. e OW I g I g S W e re m O re a u I S

T100538 a5 January 10 1686 169 506 272 17 51 6 AuditForWorkerisComplete h o |
T100540 222 January 12 4444 245 1334 270 15 134 .13 AuditFor WorkerisComplete are needed to reac 106 goa
T100541 199 January 11 4373 138 1312 184 14 132 21 AuditFor WorkerisComplete

T100544 150 January 11 4911 492 1474 580 50 148 23 AuditForWorkerisComplete

T100560 192 January 11 4727 473 1419 474 48 142 28 AuditForWorkerisComplete

T100720 189 January 12 3239 324 972 296 33 38 3 Need to complete more audits to reach 10%

T100721 244 January 11 3834 384 1151 346 39 116 2 Need to complete more audits to reach 10%

T100796 188 January 11 3208 321 963 231 33 97 1 Need to complete more audits to reach 10%

T100818 220 January 12 917 92 276 27 10 28 0 Need to complete more audits to reach 10%

T100869 199 January 11 2587 259 777 172 28 78 2 Need to complete more audits to reach 10%
Tribus Totals 2759 484908 4856 14558 4945 493 1464 172

M felstonter ' Bl N * Dashboard could then be used to identify where
e : S PR S RO d to audit.

O ves

M Resolved

Deployment Areas - Audit Percentage

AuditPer

 MIV also used the Dashboard to identify failed
audits needing resolution.

Filtor Audita
Meter Reader

No
=Py - — Resolved
8,987

For questions, contact Tacoma Water
Jason Grubb et 253 441-4949

or email jgrubb@cityofiacoma.org

A Ineealls By Workar

Acivity Completedby i
y MRU
#2

: TR sort #2 R
e A TACOMA = WATER

MRU (Tiibu
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AMI DEPLOYMENT AUDIT RESOLUTION

ey L
I-. I:I .K“I I!-.,{.& .:‘i"?‘“

Audit Address: 924 N SHERIDAMN AVE k

/

Audit by Utility

AMI Meter Number: 249319 .
Address: 924 N SHERIDAN AVE |
MIV Audit Result: Re=clved
Install lsswes: Meter, Other
| Audit Notes: Top of meter iz touching
| tranamitter under lid and causing lid to =it
unevenly ) [ : ~ ' L eh e
Meter Reader Unit: 090OFB109 i I ¥ion S KU : :
MIV Fx Motes: MIV motated smartpoint & now Sy ; : : ax. ‘, Va I |dat|0 n Of
lid no longer rocks. Box needs to be raized to - : o BRI Resolution
grade. ' K . g %
MIV Worker: T100495
Creation Date: 7/20/2021 8:12 AM : e
Medified Date: 9/2/2021 1:329 PM TR > 4
/4 '#‘(, N S
\ Wn A*{IM’/ 3

- 7 =
M1V Obzervation Data . . f d)ﬂ« 3\
Responzible Team: MIV i
Y Commiod i‘t‘;‘: W

TACOMA = WATER
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DAILY AMI METER STATUS UPDATES

i é@ | ‘ ] i | ’7 | "l‘_ B Benefits

* Platform available to all staff

X

) ‘ Service Connection, SC-007 V| 4 1of2 P

57 Service Connection, 5C-0072925

"

* Visually identify AMI status

Scanned DO (If Available): TW-DIST-SERVPT-145892
PM Address:

Meter Number:. 285592

Depth of Meter: ™

AMI Meter: Yes

- 42"
© 0

O
o0

* Quick source for identifying who installed and when for trouble

I
I | -
'O I Manuf: Badger Sh00t|ng
= ~ Model: RCDL 25
e Material ID: WMDISPT58
= Flexnet ID: 56586612
I
e ‘ | Get New Tree Fl Data Get Old Tree FL Data
| Uy Get New Tree EQ Data Get Old Tree EQ Data
| g | Get Meter Data From SAP Cha”enges
g |1 | Create Notification (Water Quality or Work Request) q . .
Cipy 8" C1p e Data structures in SAP were not readily accessible and

AMI Conversion Data
Date Switched: Thu May 19 2022 09:43:53 GMT-0700
| (Pacific Daylight Time)

?}’

took some work to automate

?‘I' O Team: MIV
, ‘ Worker: T100869 . . . .
. = * Multiple status tracking in one view
o5 View Additional Details | Add to Results
:|‘_ : | ] T
-0 | I __=
‘ ! L I
1
i qjl {} w8 e
TACOMA = WATER
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LESSON LEARNED UTILIZING ESRI TO BETTER COLLECT & ACT ON DATA

ESRI has become the hub staff have come to rely upon for asset and meter information.

\ I Meter

Ao Data
G L1 . ESRI GIS - —
- J MIV Audit

Resolution "Bluewave

Unive

SAP PM Work
Management

Steilacoom

Asset Pictures

Can ESRI also become a hub for operational data to better measure, TACOMA = WATER

analyze & act on system events? TACOMA PUBLIC UTILITIES
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THE BIG PICTURE — BRINGING IT ALL TOGETHER

1. COMMON OPERATING VIEW (2025-26)

e Sensors from multiple sources available in one operational view.

 Near real time refresh rate
* Foundational sources: SCADA, AMI, Quality, ESRI

 Compare dynamic sensor to static modeled values

2. DIGITAL TWIN: DYNAMIC INTEGRATED MODEL (2029-30)

- i |

A digital twin is the assimilation of P . r

data and a computer model that
helps operators understand how a @@}
physical asset, process or system

1111
% :
lhes|

should be performing, and helps

. Detect and Test different Predict
to predict performance under i 5
' e dlagnnse scenarios outcomes
changing conditions. .
anomalies

TACOMA = WATER
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LEVERAGING FLEXNET NETWORK FOR NEAR REAL TIME AWARENESS

4-20ma |

pressure
Sensors |
1§

’;’5 min.

I Usage & psi
I 15 min.
.
e 1-15 minute sample rate
* 5-15 minute transmission rate

*

15 minutes

SCADA

Sensus Head End

RNI: Region Network

Interface

E Data Lake i'

Smart Water
Tableau
Dashboard

Near Real Time:
Goal 30 minutes

TACOMA = WATER
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DRAFT TABLEAU DASHBOARD

5311 N35THST
279333

446 - North End

366.6

Hourly Pressure Readings

32.5
29.9
Apr16  Apri7  Apr18  ApriS  Apr20  Apr2l  Apr22  Apr23 G

77 i

810-Prairie Ridge

TACOMA = WATER
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FUTURE STATE — TO INVESTIGATE

Streaming
Data Service

Communications Network

Smart Water Equipment ESRI GeoEvent S.CAD.A
R <<< ) Historian
| )
|

Sensus Head End
RNI: Region Network
Interface

4-20ma |
Sensors |

ESRI Enterprise “p” -

Portal (On Premise)
Data Lake

ESRI Common Operating View

I Usage & psi
: 15 min.

¢ 1-15 minute sample rate TACOMA = WATER

e 5-15 minute transmission rate TACOMA PUBLIC UTILITIES



NEXT STEPS ON THE JOURNEY

1. Continue installing sensors at strategic sites throughout the distribution system
2. Pilot GeoEvent architecture with AMI sensors from Sensus Headend (RNI)
3. Evaluate ESRI pilot as possible platform for Common Operation View

Keys to success

* Start simple, add complexity as understanding matures
 Don’t be afraid to fail; fail small and quickly

* Expand access to the sensor data to more staff

e Consistent progress is better than no progress

e Refresh the roadmap vision as technology changes

TACOMA = WATER
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QUESTIONS?

TACOMA = WATER
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