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What is Advanced Asset Management?

An enhancement of the traditional asset management framework that adds digital skillsets and
technologies, focuses on total expenditures and considers assets beyond the physical infrastructure.

These elements work together to optimize spending decisions, reducing the infrastructure funding gap
while maintaining assets at an acceptable service level.

Drivers for Change

Growing Affordability Aging Changing

Investment Gap Concerns Workforce Regulations
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Get ahead of rising costs

Water and wastewater capital needs vs. historical investment
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Public spending on Capital and O&M Investments, 1956-2016. Source: Bluefield Research using U.S. Congressional Budget Office data.



Are utilities equipped to cover costs?

Respondents (%)
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The costs of acute shocks are rising
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Maturity of asset

Increasing Regulations

Maturity of asset management programs vs. regulation and market NJ
structure, globally
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Traditional vs Advanced Asset Management

’ . I?
What's enabling progress” Innovative

Cultures

Advanced Intelligent
Technology Water

Advanced
Asset
Management

Traditional Asset Management (limitations)

» Focused on physical infrastructure » Focused on total assets, incl. people
« CAPEX for repair and replacement prioritization = < TOTEX optimization
 Historical data and snapshots » Real-time data streams

 Relies heavily on industry standards » Continuously learns - utility specific

Advanced Asset Management (enablers)
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Physical Infrastructure vs Total Asset Focus

Physical Infrastructure
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Capital Investment Planning vs Totex Expenditure Planning

strategy

Consequence

L] n I n
Capital Investment Planning ! Total Asset Investment Planning
|
I
| F
CONSEQUENCE REDUNDANCY — ASSETRISK Deliveriite
CONDITION SCORE | ' 4 SCORE X FACTOR — SCORE I wor
| |
|
I |
B Highest I |
Probability of Consequence of ™ Develop T
i i optimum
Failure T () | overall de!ivelgry Bleiness failurseu;??:;sl;rf
2 | plan _ strategy /
* Asset conditions TBL Criteria % . Improvements
and « Economic 3
performance + Environmental o | ’ N
standards . 4 \
+ Social | 5 / | \
ety Understand
Lowes’ e
t ' P tervention asset condition
|
|

August 19, 2021



Historical data vs Real-Time Data

Historical Data
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Self-Driving Cars
and Planes

Recommendations

Looking
BeyOnd 4 Visualization
the Surface ii Machine Learning

The foundations of tech Digital Twins
we experience everyday
are being applied in the
water sector

@ Data Readiness
|
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£ Edge Processing

. Artificial Intelligence




Leveraging Tool to Support Investments

Collect
Offline

=

Data Profiler
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WHAT & HOW

Less raw data, more insight

Many applications for simple
dashboard development

BENEFIT

Increase the value of your
data efforts through basic
visualization and
development of
dashboards

City of Toledo - Hyd raulic Model Results Water Distribution System Model Update and Master Plan

Design & Consultancy
for natural and
builtassets
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4 ARCADIS

Visualization:
Walk before you Run
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Data Readiness

- Streamline the process

Define

¥ Austin Water Utility
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Risk Assessment
Guidelines

June 2011
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Mobile Applications Delivers Fast and
Accurate Field Data Collection
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Confidence in Data Collection
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Data Collect
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ion Monitoring

Arcadis Facility Condition Assessment Dashboard

A ARCADIS
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360° Imaging

O

WWTP 360° Imaging
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$OM
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Facility Support Sump Pum Sump Pump 1, RAS Basement
5)21-251.6% Lt - = A :
RAS Pump Pump 1, Make Up Water
1)1-517.0%
3)11-1535.0% RAS Pump Pump 2, Make Up Water
Aeration Flow Meter Mag Flow Meter, PE Flow, Aeration Tanks 1 & 2
RAS VFD VFD 1, Motor Start 1 & 2, RAS Pumps
RAS VFD VFD 2, Motor Start 3 & 4, RAS Pumps
16 & 20 Pumping Pump Pump 2, Digested Sludge
11.1% RAS Pump Pump 3, RAS
WAS Pump Pump 4, RAS
Facility Support Crane Crane 2, Belt Filter Press 1 and 3, West Monorail
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3,416 | 4,991 7,009 | 6,796 | 9,568 | 31,780 Aeration Flow Meter ~ Mag Flow Meter, PE Flow, Aeration Tank 5
2)6-10 35.3% Aeration Flow Meter Mag Flow Meter, PE Flow, Aeration Tanks 3 &4 ,
Délmn\nn Cantral Pumn Startar/Cantral Panal Fmaraanc nmm+)ari.




Highest Risk Pipe Modeling
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Flood Depth
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WHAT & HOW

Make ongoing decisions
based on a data stream

Many algorithm and software
platforms

BENEFIT

Improve decision making over
time for various benefits

ng&c lt ncy

A ARCADIS

Machine Learning:
Make Better Decisions

b lt assets




Better Results
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Defensible Capital Planning
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Design & Consultancy
for natural and
built assets

A ARCADIS

Digital Twin:
A Way of Worklng

>

WHAT & HOW

Multiple levels

Starts with a virtual representation
of an asset

Many types of digital twins

BENEFIT
Enhanced Management of Assets % Intelligent Water 101:
Key terms
Improved Workforce Safety &
Enablement Digital Twin

_ 1T Interoperative services that can function together to deliver an
Fit-for-Future Monitoring immersive environment to plan, analyze, design, construct,
operate, and maintain an asset throughout its lifecycle.



3D Scanning

» Single scanner can complete scan of entire building in
a day.

« Scanning Process

— Number of scans per room is based on size and
amount of equipment or conflicts

— Scanning equipment cannot see through
equipment

— The greater the quantity of scans the greater the
quality of scans

« Captures down to 1" or smaller (conduit, small
diameter piping)




'BIM to Insights

Project Name

MODEL EXPLORER

Pioneered by Arcadis
Facilities Areas Processes Risk Risk Matrix DY &
Al o Al o Al o ®1)1-5 ®2)6-10  3) 11-15 ®4) 16-20 ®5) 21-25 LoFCoFR| 1| 2 | 3| 4 | 5 |Total
v
Assets by Facilities and Risk 67 (4.2%) — 162 (10.2%) 5 322
0, o
Risk ®1) 1-5 2)6-10 ~ 3) 11-15 ®4) 16-20 @5) 21-25 160 (10.1%) —\
[ =]
3 144| 626
WWTP 58
2 320
466 Total 29419500 | 267|374 | 1589
CSO Tanks (29.3%) §
\— 734 (46.2%)
0 200 400 600 800 1,000 uu
[ Risk Matrix
Cnt AssetID  Facility Area Type Asset Name Max Perf Factors Perf Max Phys Faca
1 20 Lift Stations Studebaker Park  Control Panel ~ Control Panel, Pump Reliability Corrosion, Dielect
Leakage, Electrica
Damage
1 26 Lift Stations Studebaker Park  Transformer Dry Type Transformer Reliability Corrosion, Dielect
Leakage, Electrica
Damage
1 49 Lift Stations Beardsley Roof Lift Station Building Roof ~ Reliability - EUL
1 55 Lift Stations Holly Lane Tube Structure  Tube Structure Obsolescense Leakage, Steel Da
Joint Damage
1 77 Lift Stations Studebaker Park  Valve Discharge Isolation Valve 2 O&M - EUL
1 97 Lift Stations |exinaton Control Panel  Pump Starter/Control Reliability I Corosion Dielect
1589 i
< >




Risk Assessment to Balance Totex
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Leveraging Analytics

Diagnostic
Why did it happen?

Decision making power

Descriptive

What has happened
historically?

Predictive

What will
happen next?

* Analytics is the use of data to deliver insight & support
better decision making

* Analytics is a combination of mathematics & statistics,
data techniques and advanced algorithms to quantify and
predict performance, risk, condition, service, cost &
revenue with rich data visualization to communicate
insight

Prescriptive

What should
we do?

Hindsight Insight

Foresight

28



Potential Totex Savings from Advanced AM in US

Advanced asset management CAPEX savings forecast,
2019-2030

5 .
® Vertical assets

O Linear assets

USS Billions

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Source: Bluefield Research

Over 17B in CAPEX alone

Advanced asset management OPEX savings forecast,
2019-2030
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@ Repairs & Maintenance
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Source: Bluefield Research
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Dashboards Provide Internal Information
KPIl: % Proactive (PM/CM) - Time Top Level

1-2-1 Proactive (PM vs CM) Jan mar 2017

Last Yesr Last 8 Months. Last Quarter 2014 2015 2016

Hou'rs Proactlve 78.20 85.81 104.81 w3 | Quanerd Quaneri Quamer? OQuarer3 Quaer4 Quameri Quaner? Quaner3 Quarer4 Quaneri | Quaner?  Quaner3 | Quamerd | Guameri

- % Time Proactive = . . Proacte(PMICH)-Time e E - fest 1
Formula: Hours Proactive + Hours Reactive ' 1T t

Data gathering process: CMMS

Update frequency: Continuously through CMMS. Initial display will be
quarterly, with ability to provide a specific time frame

Historic data requirements: 4-5 years

Target: WERF 2014 Research Report “Leading Practices and Key 1-2-1 Proactive Time Details eoriaies 1004

Performance Indicators for Asset Maintenance” cites Toronto Water as best PM vs CM by Supervisor +ous PM vs CM by Location +ous
practice case study: Their goal is 75% planned to 25% unplanned work Category PMHours CMHours Score Category  PMTime CMTime Score
orders. APORTALES 64150 442 25 v 1004 3 0 v
BBUTLER 172 19 v 1102 1 li] v
Drill-down capabilities for PM vs CM by location and Supervisor. BILLTS 16 4350 M 1180 2 0 M
BOWENS 107 li] v 1425 1 li] v
. . . . BSTEWART 451 327 v 1432 3 0 v
Visualization type: Radial for the top level, and then scorecard for next level CARLOS613 1266 45 v 1453 5 0 v
CGRIFFIN 33 426 A 1458 1 0] v
DHAYES 1,068.50 38550 v 1459 T 5 v
DMOBLEY a2 41750 A 1467 6 0] v
FMONTIS 4450 27 v 1504 250 li] v

Drill Down 30



Business Visualization

Are We Meeting Our Prev. Maintenance Targets?
Lucity CMMS Performance

Planned Maintenance Percentage

Planned Maintenance Percentage (Percentage of Preventive Maintenance Labor Hours) over Time

Reason Workorders é\aerage Hours o
100 Repair 1 175.00
Investigate 1 175.00
Corrective Action Repair 5576 5.47
80% Mainline Replacement 3 113.33
Mainline Blockage 1 30.00
Flow Restriction 1 24.00
Damaged Handrail 1 23.00
60% Water Shutdown 22 2141
Erosion 9 17.50
Sunken Trenches 2 17.00
Valve Broken 17 16.80
40%
Wet Weather Event 1 16.00
Drive Chain Loose 3 14.33
Water Quality Free Chlorine 1 14.00
20% Wet Tap NOB 1 14.00
Debris 45 13.18
Building Madification 37 13.00
Blockage 66 11.60
0% Meter Lid Damaged 6 11.00
Jan 2015 Jul 2015 Jan 2016 Jul 2016 Jan 2017 Jul 2017 Jan 2018 Jul 2018 Equipment Mot Running 24 1048
ear Broken Mainline 5 10.30
Labor Hours by Reason Planned Maintenance Percentage Low Chlorine 4 9,63
Reactive Repair/Response Preventive Maintenance Establish Potable Service NOB 3 530
Fading 2 9.50
System Interruption 3 9.33
Corrosion 15 9.13
Unable To Cut Off 9 .02
Infiltration 10 8.95
Low Water Pressure 18 882
/ 90% Sunken MH 7 879
. . . Excessive Vibrations 16 878 w
Corrective Action Repair 2 8 0/0 Total 62327 320

Design & Consultancy
for natural and
built assets

= AARCADIS




Business Visualization

What Assets Consume O

Lucity CMMS Performance
Work Order Cost

Reason @ Corective Action Repair @ Preventive Maintenance @ Reactive Repair/Response

$0.6M

i
[=]
i

L
=1
X

ur O&M Dollars?

$0.0M
~ ~ = = - L} = = = = = - ~ = = - o = = = = = . ~ = = <) o = o a & o 2 ~ = = o~ u = bl kT a
E;aars:‘é&&agzEearz:£££&£;;earz=£iggizzears=£a£&
z - = =< = 2 5 o ¢ e & z z B =< = 32 %5 B % e = z £ B o= = 2 % B ¢ e = 2z £ B =< = 2 % B ¢ =
E 2 = 1§81 §85= 1§85 §%85= 1§51 §535-= Cl
_— = - o = = = - =] = = = - =] ! = o =]
H = o N ] = o N ] = o X =
2015 2016 2017 2013
Reason @ Corrective Action Repair @ Preventive Maintenance @ Reactive Repair/Responsze @ Repair Reason @ Comective Action Repair  Preventive Maintenance @ Reactive Repair/Responze @ Repair
S ] L ——e—
Blockage m Maintenance £0.4M
nvestigate m [Elank) -
EBroken £0.26M Wastewater Oparations -
Establish Irrigation Service 30 ey §1M Sam $3M SAM §5M
noperative - 32
Dessigr 'h-\.rhl\..l”._]
0.0M 30.5M $1.0M §1.5M $2.0M 525 L“',L,"";;;;*;



50% Reduction in Pump Station Corrective Maintenance Cost

PM/CM Ratios

5] $600,000

- PM/CM is an effective
leading indicator

) $500,000

4 $400,000

« CM costs fell sharply as
PM/CM ratio increased

* CM cost fell almost 50% in
three years

3 $300,000

PM/CM Ratio (Number of Orders)
Annual Corrective Maintenance WO Cost

2 $200,000
1 $100,000
0 5
2013 2014 2015
R \Water PS Corrective WO Costs Wastewater PS Corrective WO Costs
——\Water Pump Stations PM/CM Ratio ——\Wastewater Pump Stations PM/CM Ratio
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Maintenance Lagging KPIs Inform CAPEX Planning

Pump Station % Capacity Vs. Age and CM S/GPM

30% 120 -
25% 100 f:i
= o
E 20% 80 s
© 2
O 15% 60 2
i °©
2 10% 40 £
‘a.?‘ Q
5% 20 %
T3]
0% 0 E
Q;""@

BN Capacity =—@=—Age =—d— Maint Cost

34



Dashboards Support Data Gathering for Decision Making

LOS: Maintain or KPI 4-1-5A: Pipeline Inspections

improve water system o
current asset system- o > o
wide condition and risk -

spection Information

KPI Lagging:
Percent of Work

Orders completed

KPI Leading:

Pipeline inspection

program completion
|

RoutelD Status RoutelD Status Average>10; Max>15
Average>1% Max>20

T .
2 .
- EEE
14 - -

B5



Large Program/CIP Management
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Asset Management to CIP Execution

Execute Projects and Provide Updates ]

« How are costs and schedules controlled?
* How are updates communicated?
e How is information shared?

* How are projects identified?
+ Master Plans / Modeling
Feasibility Studies
Plant Studies
* Failures
*  Complaints
* How is the portfolio of projects tracked?

Approve Projects by Key Stakeholders

*  Who is responsible for approving projects?
*  What process does a potential project go
through to be approved?

* What are the drivers for your organization?

* Funding and Sources

« Capacity

« Condition
*  Who provides input on the priorities of projects?
* What scenarios provide the most value?

ST



Project Tracking

Finish Consulting Engineer Status SAP Program Category SAP Project Number
.
v a r | a n C e S 7/14/2015 1/18/2026 All v All v Al ~ All v
1
r 1
8M Consulting Engineer Average Cost Variance Project Cost Variance "
-
@ Atkins Global Srecision B o F Wayne Hill Operations Building Exp.. $7,651,983.82
@ Barge Waggoner Sumner and Cann... fECmEn e ’ LFP Raw Water rvoir ass Pipi.. 105,01
$6M @ Black and Veatch CDM Smith W05 DWR Central Campus Building Expan...  $4,950,000.00
8 d Caldwell Atkins Glo... . $0.6M Water Production Arc Flash and Grou... $4.417,972.00
rown and Laidwe Lake Lanier Low Pressure Sewer $4,255,235.00
Brown and... . $0.5M
@ CDM Smith FWH DCS5 to PLC Conversion $3,990,232.00
$4m CHIM Barge Wag... Hl s05m 48in PCCP Replacement (Sunny Hill R...  $2,172,000.00
® Columbia E _ Hazen and... I $0.46M Duluth Highway WMR Project $2,316,156.83
umbia Engineering FWH VFD Refurbishment $2,299,500.00
@Deuts 4 Davi Jacobs En... I $0.3M e . R,
Ty an avis
$2M o ) Black and ... | sozm R
@ Engineering Strategies
" ) WK Dickson | soam M
H Golder Associates Ev
5
= - U T T T T T T T T T T T
5 som ® Gresham Smith and Partners 5M) $OM N 018 2019 2080 2021 2022 2023 2024 2025 2006 2027 2028 20
E @ Hazen and Sawyer SC i
w F\l —
@ Jacobs Engineering G !
(52m) Moreland Altobelli Associates Fv 4
Jacobs En... _ 412 Fi |
Oth |
® Other RP Weston . =
Precision Planni
($4M) feeson Fanmng Black and ... _ 318 Hz
RP West
O on Tetra Tech - o E:
Tetra Tech
@Tetro Ted CDM Smith ¢ o
(S6M) @ The Constantine Group CHZM . 7 Re
@ Willmer Engineering Columbia ... . 8 SR
5 Rin
@ WK Dickson Engineerin... . 59
aM
(58M) _2K 0K 2K Other l 57 ()}
Finish Variance 0 500 =

$400M

$300M

$200M

$100M

AdministralionSUsry
Allantic
Chesapeake Elizabe..

James River
Fulure Impr -
N General
Virginia Initiati..
Boal Harbor — -

Nansemon

4 ARCADIS &



What Stakeholders Are Being Impacted?

4 ARCADIS i DAILY TASK MONITOR AND WORK ANALYZER

— sty Haporti Submutted
Finish SAP Program Category SAP Proje CTR Taam
. - T
Active Projects e = — & "
S
L i . .
¥ 1 Mama of Empleyes .
Wt o5
: " 5 3
Active Projects 2017 City of Peacht... ke of Roport - S =
P Wit
Beaver Ruin ... Name VRS
[ T
48-inch PCCP... M-1006 T
P SAP Project Number b i *
Beaver Ruin ...
LRWPS - Lani... 2,555.00
Duration .
GC Water Tra... b .
2017 City of .. 12/29/2023 5:00:00... " -
. Finish
48in PCCP Re...
Membrane R. Other g [IT - i Bk Mo ik | - gt Tk | Tad 1 A Sewegbe e Dmpitasd T
g Status PR, pp—y s
F Wayne Hill ... — ~—r
48in PCCP Re... MNone Selected T PR LET E wewa S s IS G
- Demand Service Cate., Ad gy e S g Wie e i S ) A
48-inch PCCP... o 3L Bz e T i T LT (- T L R T e [ e
Sunny Hill Bo 591 it mw Er e Srwe Sy b by e o g e oaey
CIP Fund
Big Flat Cree...
$236.36673 Fadad are e s L
Rosemoore L. L] ¥
Cost to Date
FWHArCFlass, Finish Staty SAP P Cate SAP Project Numbe
) Mone Selected inis us rogram Category roject Number
FOG Station ... ¥ E
Consulting Engineer u rn a e 7142015 1/18/2026 All VoAl oAl v
FWHDCS to ... 1 1
(Blank) v !
LFP Raw Wat...
Contractor
LFP Facility 1... Average Monthly Spending Spending vs. Budget Project Remaining Budget
33.99 i -
- - @ Cost - Monthly @ Baseline Cost - Monthi .
Big Flat Cree.. : Atteberny Gotherine OB y Iy WRF Rehab, Replacement and Impro. 119,916,505.00
Latitude 200M Future Drainage Improvements (Plac... 107,927.225.00
48in PCCP Re... sravit; von - [ ' :7« Future Biosold Projects (Placeholder] 3290000000
~ 91.00 Herris: Robert | -« 150 Future WIP Projects (Placeholder) 56,636,402.00
Hopkins Cree... Project Quality phan; Luan [ ' < SCADA Future Budget Placeholder 4563478000
\ - Leo; Steve _ BOK ‘Water Production Rehab, Replace, Im... 40,200,000.00
J A 30M $10M 220M (Blank) Seachrist Steven | 7 100M Gravity Sewer and Force Main Rehab ... 3,000,00000
-m v ¢ Eatonton . F-1049 Future System-Ecor Dev... 36,000,00000
b Bing ’ @ Monticello ; : v Status @ EBid @ Construction @ Design @Other @ Pre-Desi Estimated Cost - Desi... Boyer;paul [ o« . Futre istbution Syt Retob Pro. 350000000
oy © 2018 HERE. © 2018 Micrasoft Corporation Tems ] ! naTHchon- e Lenn LRI Titiman; wayne | <« PS - Pump Station On Call and Emerg..  27,800,000.00
Howard; Tommy | N s < Mew Water Meter Installations 19,366,364.47
Schoeck; Richord [N 5x Sanitary Sewer Assessment (Budget P... 18,164,72232
e WRF Equipment Replacement 18,000,000.00
. Year Sewer Rehabilitation Contract (Multip... 1693411500
Catiaway; verr | <=« 48-inch PCCP Replacement (Highway... 15,398,72194
witis; Lisa [ N AR ERRED <7< Budgets DWR Facility Upgrades (Placeholder) 15,000,000.00
Ereyini; Michac! [N /=« Beaver Ruin Wetland Park 12,560,383.00
Jotte; Donald [N 41% 2018-2023 Future Uninc Design and ... 12,000,000.00
Sokey: o | 2+ 064 - IT Applicati.. | 008 - Collection Syste- | g .001g Future Asset Management an... 12,000,00000
okey: Curtis
o 063 - Water. 049 - Sto.. | LRWPS - Lanier Raw Water Intake an... 1154281136
\ ‘GC Water Training Education and Res. 1100000000
2017 City of Peachtree Corners Drain... 10,690,513.44
2017 Drainage Improvements M-0985 10,645,207.00
Vonce; Jesse [ 25k 4Bin PCCP Replacement (Sunny Hill R... 1011621288
) Membrane Replacement and Rehab 9784,108.20
semerjian; Jonathan [ 25 056 -..| pump Stat T
Graham; Chuck [ 22« BRE Mixer and NRCY Pump Replace... 897834524
Harris; Tony [ 21x 058 Wa. | 48 PCCP Replacement (1-985 to Bufor.. 2,160,000.00
Gonee; Nancy [ 19x 060 - Water Recl. 059 - Woter Produ.. | PCCP Repiacement Program (Placcho. £,000,00000
F Wayne Hill Operations Building Exp.. 765198382
oK S0k o0k 150 200k PS - Pump Station Rehab and Replac... 762140238




Optimization of Project Portfolio

A ARCADIS
X

Select projects for baseline Viewer Settings
Optional: Load Baseline Plan File Benefit
Y FILTER Browse... No file selected Apply Loaded Plan & Download Displayed Plan 9000
8000
— Imported baseline plan files work on column index rather than column names but please remember the Name and Must fields. 7000
. Name Must = 2020 2021 2022 2023 “*
Filters Load Data Samples DEO02-Small Diameter Water Main Repl 128 6000
DEO03-Small Dia Water Main 12C-C&L
KHO1-Small Diameter Water Main Rehabilitation 21 5 5000
Region KF50-DDOT Water Projects 19 b 4000
KE50-DDOT Water Projects 18
DC Water - KE01-Small Dia Water Main Rehab 18 3000
0304-Constitution Ave NE
0307-SDWMR Hillcrest Area 2000
ProjeCt Type KGO1-Small Diameter Water Main Rehabilitation 20
C904-66" Low Service Steel Main at 8th Street NE & SE 1000
WPM, SPM v FT08-LDWM Rehab 4D 0
(902-20" Main at Constitution Ave NE W/ 0304 2020 2021 2022 2023 2024 2025 2026
FTO7-Water Mains on Bridges Repairs Contract 1 COS\t’ear
FT02-Brentwood Steel Mains Long Term Repairs
FT03-Out of Service LDWM Elimination Contract |
MAO2-Installation of PRVs .
FT06-66-inch/72 inch PCCP N Street
F602-Steel Water Mains Contract 2
GX01-Large Dia. Water Main Repl. Il
K701-Large Diameter Water Main Replacement 6 1.5B
JZ00-Large Dia Water Main Repl 3-4 &5
PK01-Federally Owned Water Mains - Meter Vaults 2
HRO1-Electrical Mechanical and Instrumentation Upgrade § 5
PS01-Existing Water Facilities Building Optimization
LTo1-Water System SCADA "
’ Generate Model Data FT05-1DIQ Pi;’eﬁne Condition Assessment
HI01-Lighting Pump Controls Drainage and Misc. Improve . 0.58
] 3
Run Baseline Save Scenario
0 2020 2021 2022 2023 2024 2025 2026




Optimization of Project Portfolio

Y FILTER # MODIFY 8¢ OPTIMIZE 3 VISUALIZE
Optimise Constraint Wizard Settings Objective Function / Goal
T T T
Browse... | Nofile selected Apply Loaded Constraints & Download Displayed Constraints 0 200 400 600 800 1000 1200
Select Constraint(s) Cost, WPM Cost, SPM Cost, Benefit, Risk Bene Update Table Viewer Settings Project Comparison Measure Viewer
Name Bound Toggle 2020 2021 2022 2023 2024 2025 2026 20z Cost Q - m
Cost Max 30000000.00 30000000.00  30000000.00 30000000.00 30000000.00 30000000.00 30000000.00 30000C 30M
Cost Min [l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Risk Benefit | Max [l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Risk Benefit | Min O 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - —
Benefit Max O 0.00 0.00 0.00 0.00 0.00 0.00 0.00 _
Benefit Min C] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ° |IK02-Potomac Force Main Rehabilitation
SPM Cost | Max 25000000.00  25000000.00 | 25000000.00 | 25000000.00 25000000.00 | 25000000.00  25000000.00 25000C 2 - -
SPMCost | Min 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 = - - -
WPM Cost | Max 10000000.00  10000000.00  10000000.00 | 10000000.00 10000000.00 10000000.00 10000000.00 10000C
WPM Cost | Min O 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 3
o0— I
Select Goal The goal should be: 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
Year
Risk Benefit - Maximized - Benefit
IHo4-Emergency Stormwater Storage At McMillan Sandfilters (Bloomingdale) ;E))m ;Ivbi? RISk Benefit $25M SPH 1 2020 0 0 Not Selected
IK01-Potomac Force Main Assessment $30M - Max Risk Benefit 1 2020 1 2027 7
IK01-Potomac Force Main Assessment $30M - Max Risk Benefit 5254 SPM 1 2020 1 2027 7
$10MWPM
1K02-Potomac Force Main Rehabilitation $30M - Max Risk Benefit 1 2020 1 2020 0
1K02-Potomac Force Main Rehabilitation S30M - MaxRisk Beneflt S25M SPH 1 2020 1 2020 0
$10MWPM
IL01-Creekbed Sewer Rehabilitation Pinehurst Branch (West) $30M - Max Risk Benefit 1 2020 1 2026 6
1L01-Creekbed Sewer Rehabilitation Pinehurst Branch (West) $30M - MaxRisk Benefit $25M SPM 1 2020 1 2026 6
$10M WPM
IL02-Creekbed Sewer Rehabilitation Dumbarton Oaks between S St & 32nd St $30M - Max Risk Benefit 1 2020 1 2027 7
TalV IV Ricl Ranafit shi SPM
Showing 301 te 400 of 556 entries Previous




Improving the Journey

Do’s

Don’ts

» DO recognize the value of your organization's
human assets and capital, and involve them in
asset management and investment decisions

» DO prioritize and optimize full lifecycle TOTEX
costs (i.e., CAPEX + OPEX) when making asset
management and investment decisions

* DO incorporate real-time asset condition and
performance data into maintenance programs,
and leverage predictive analytics tools (e.g. Al,
ML) to inform decisions

« DO supplement your organization’s workforce
with trained data scientists and analysts to help
you unlock the potential of advanced, digitally
enabled asset management

« DON’T base your organization’s asset
management and investment on physical linear
and vertical assets alone

« DON’T make asset management and
investment decision on the basis of upfront
CAPEX costs alone

« DON’T wait for failures, or rely on industry
standard assumptions or asset age alone, to
determine which assets to prioritize for
maintenance or replacement

 DON'T rely on traditional utility skillsets alone to
confront the challenges of 21st century water
and wastewater infrastructure operations and
asset management
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Digital water companies are flooding the market

30 The scaling digital era
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Digital Water Companies by Year of Founding. Source: Bluefield Research
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Design & Consultancy
for natural and
built assets

A ARCADIS
Thank you for attending!

Learn more about building a fit-for-future utility

KEVIN SLAVEN
Asset Management Practice Leader

o 330515 5687
c 330990 2726
e Kevin.Slaven@arcadis.com

Learn more by visiting:
www.arcadis.com

44



	Leveraging an Advanced Asset Management Framework to Optimize Investment Decisions
	What is Advanced Asset Management?
	Get ahead of rising costs
	Are utilities equipped to cover costs?
	The costs of acute shocks are rising
	Increasing Regulations �
	Traditional vs Advanced Asset Management
	Physical Infrastructure vs Total Asset Focus
	Capital Investment Planning vs Totex Expenditure Planning
	Historical data vs Real-Time Data
	Slide Number 11
	Leveraging Tool to Support Investments
	Slide Number 13
	Data Readiness
	Mobile Applications Delivers Fast and Accurate Field Data Collection
	Confidence in Data Collection
	Data Collection Monitoring
	360° Imaging
	Slide Number 19
	Highest Risk Pipe Modeling
	Slide Number 21
	Better Results
	Defensible Capital Planning
	Slide Number 24
	3D Scanning
	Slide Number 26
	Risk Assessment to Balance Totex
	Leveraging Analytics
	Slide Number 29
	Dashboards Provide Internal Information�KPI:  % Proactive (PM/CM) - Time
	Are We Meeting Our Prev. Maintenance Targets?
	What Assets Consume Our O&M Dollars?
	50% Reduction in Pump Station Corrective Maintenance Cost
	Maintenance Lagging KPIs Inform CAPEX Planning
	Dashboards Support Data Gathering for Decision Making
	Large Program/CIP Management
	Asset Management to CIP Execution
	Project Tracking
	What Stakeholders Are Being Impacted?
	Optimization of Project Portfolio
	Slide Number 41
	Improving the Journey
	Digital water companies are flooding the market
	Thank you for attending!

