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Today’s Agenda

»>Asset Management Drivers and Best Practices
>Asset Management Process

i »>J100 Vulnerability Assessment Processes

y

»

4 »>States Requiring Integrated Approaches
| »Questions & Discussion

»Integrating the Processes
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Asset Management Definition —
adapted from USEPA...

Asset Management is a body of Applies to the.
management practices that... entire portfolio of
infrastructure

Targets the assets at all levels
< / acceptable

level of risk to

the organization

of the organization
Delivers service levels
customers desire and

. ‘ regulators require

Seeks to minimize
total costs of

@
acquiring, operating,
maintaining, and @
renewing assets

Works within an
environment of

limited resources ¢ T o

Management
Practices



A ARCADIS

Design & Con:
for natural an
built assets

Typical Drivers in the US are Evolving...

0

Capital
Budgets

* “Wish list”

- Unaffordable
Budgets

+ Aging
Infrastructure

© Arcadis 2018

State/Federal Bond

Requirements Rating

- NPDES « Rating agencies
permits and starting to look
consent for it
decrees

« SRF loans

Incomplete data
sets

Poor hierarchies
Lack of value
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Asset Management Trend for US

- US EPA mandating Asset SEPA

Asset Management: A Best Practices Guide
Management

This guide will help you understand:
e What asset management means.
Purpose ® The benefits of asset management.

®  Best practices in asset management.

- Capacity, Management,
Operations, and Maintenance
CMOM) Program

* Administrative Orders

* How to implement an asset management program.

Target This guide 1s intended for owner:
Awdrence local officials, technical assistance providers, and state personnel.

Asset Management

Asset management is maintaining a desired level of service for what you want your assets to

managers, and operators of water systems,

provide at the lowest life cycle cost. Lowest hife cycle cost refers to the best appropnate cost for
rehabilitating, repaining or replacing an asset. Asset management is implemented through an asset
management program and typically includes a watten asset management plan.

Benefits of Asset Manageme

e Determining the best (or optimal) ime e Prolonging ass

Challenges faced by

Water Systems.

et life and aiding in

« Several States are promoting
asset management

Permit Requirement

SRF Funding Requirement
Principal Forgiveness
Grants

© Arcadis 2018

to rehabilitate /repair /replace aging
assets.

Increasing demand for services.

Overcoming resistance to mte
mcreases,

Diminishing resources.

Rising service expectations of
customers.

Increasingly stangent regulatory
requirements.

Responding to emergencies as a result
of asset failures.

Protecting assets.

rehabilitate /repair/ replacement
decisions through efficient and focused
operations and maintenance.

Meeung consumer demands with a
focus on system sustanability.

Setung rates based on sound
operational and financial planning.

Budgeung focused on acuvities catical
10 sustuned performance.

Meetng secvice expectations and
regulatory requirements.

Improving response to emergencies.

Improving secunty and safety of ass

Implementing

et Management:

¢ Core Questions Framework

A good starting point for any size water system is the five core questions framework for
management. This framework walks you through all of the major acuviues associated with asset
management and can be implemented at the level of sophistication reasonable for a given system.
These five core framework questions provide the foundation for many asset management best
practices. Several asset management best practices are Listed for each core question on the

following pages. Keep in mind that these best practices are constantly being improved upon.
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AWWA Survey of Asset Management Requirements for

State Revolving Funds and Other Programs
Water Resources Reform and Develop Act (WRRDA) of 2014

Requires Fiscal Sustainability Plans (FSPs) for Clean Water SRF Loan
Recipients

FSP Requirements: Asset Management
* Inventory of critical assets

» Evaluation of condition and performance of assets
« Plan for maintaining, repairing, or replacing assets
* _Plan for funding these activities

» Certification of consideration and implementation of
energy and water conservations

THE WATER RESOURCES REFORM AND
DEVELOPMENT ACT of 2014
E
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Asset Management Evolution:
Two Widely Recognized Frameworks

ISO 55000 AM Standar
International Org. for
Standagiization

EPA/WERF/
WaterRF
AM Framework

British
British British Standard
Standard Standard PAS55-1 to be
withdrawn

PAS55-1 PAS55-1 Update

M 2006 2007 2008 gri{lik] M 2011 2012 2013 2016

! ' L]
(o))
£ MM WERF MM TAMP
x International SIMPLE Tools International Guide
] Infrastructure Infrastructure IIMM
_g Management Management IWA International
Q Manual Manual Aquamark Infrastructure
o ® Update Benchmark Management
m USEPA Update Manual Update
4 Best Practice Guide ®
é IWA Institute for Sustainable Infrastructure
© Aquamark Benchmark Envision™
5
()

© Arcadis 2018



Introduction to Best Practices

ISO 55000 — “what” a program requires

- A management system standard, like others
you may be familiar with such as ISO 9001,
ISO 14001, etc.

»1SO 55000 — Overview, Principles and
Terminology

»1SO 55001 — Requirements
» SO 55002 — Guidelines
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EPA | WERF/ WaterRF Framework

© Arcadis 2018

Standards inventory

3. Which assets are critical?

1. What is the current state of my assets?

System layout
Data hierarchy

Condition assessment Expected life
Protocol tables,
Rating methodologies decay curves

Assess Determine
Condition and residual
failure modes life

Develop
asset registry

Optimize
Capital O&M

. Optimize
Determine i

Asset Risk

Investment Investment

Root cause analysis
Reliability centered and
Predictive maintenance

Optimized
decision-making

Confidence level rating
Strategic validation
Optimized decision

making

Failure mode and
effects analysis
Business Risk
Desktop / Interviews

4. What are my best CIP and O&M
strategies?

2. What is the required LOS?

Demand analysis
Balanced scorecard
Performance metric

Valuation, life
cycle costing

Determine life
cycle and
replacement
costs

Set target
Levels of
Service (LoS)

Determine
Funding
Strategy

Build AM
Plan

Asset management
plan
Policies and strategies
Annual budget

Renewal annuity

5. What is my best
funding strategy?

Design & Consultancy
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Best in Class Programs Use a Blended Approach

© Arceadis 2978
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Leading Practice Concepts of Asset Management for
Capital Planning

oY) Leading
Practice
s + I + =
"0 Asset
RISK
Management
Levels of Risk CIP Using
Service Management Life Cycle
Based on Based on Cost,
Customer Likelihood and Business
and Consequence Cases and
Stakeholder of Failure Prioritization

Expectations
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Service Levels Build Transparency and
Stakeholder Relationships

Water

swater main breaks
sunaccounted for
water

*worst served
customers

SL Category
Reliability

* customer
complaints
(pressure, taste/
odor, color)

Quality

Customer
Service

eoutage response
-call center
performance

Regulatory swater quality
compliance

Wastewater

*sewer blockages /
collapses
*SSOs / CSOs

*spills / backups

eodor complaints
from pump stations
and WWTPs

eevent response
«call center
performance

«discharge permit
compliance

© Arcadis 2018

Water Distribution

Breaks and Leaks Per 100 Miles Per Year

Design & Consultancy

25 1
2 .\W/.
15
10 ‘&\
5 /\va
o X
2003 \{lw 2005 2006 2007

Current Performance Trends and Issues

* Stable performance driven by rehabilitation and renewal

program of 100 miles per year.

* Continued focus on oldest cast iron pipe and worst served

areas.

¢ 2007 performance impacted by spike of 75 third party

damage incidents during downtown light rail construction .
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Leading Practice Asset Management Should Be
Risk-Based

- Redundancy/ _ Asset
Probability x Consequence x Mitigation -

Probability of Failure

« Based on asset condition and
performance standards

Consequence of Failure

- Based on Triple Bottom Line
principles:
— Economic e R
— Environmental o BN

— Social

I
@
=
o
0
-+

Probability
|
9,
&3

Lowest

Lowest Highest |

Consequence
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What is the AWWA J100 Standard?

Analyzes a broad range of threat/hazard
types

Methodology to quantify risk

Relentless prioritization

Foundational component to a risk
management program
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J100 Process and Risk Assessmen

1) Asset Characterization

4
Ris k . C x v x T 2) Threat Characterization

Where:

C = Consequences

«‘«‘«‘«

V = Vulnerability
T = Threat likelihood

6) Risk/Resilience Analysis

4

7) Risk/Resilience Management
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J100 VA

é Y

1) Asset Characterization

2) Threat Characterization

Design & Consultancy
for natural and
built assets

A ARCADIS

EPA 10 Step

Develop
Program Condition

Asset
Det(e):rgine Determine
Residual Life

6) Risk/Resilience Analysis

7) Risk/Resilience
Management

Determine
Maintenance
Program

Registry
Determine
Replacement

Costs
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Risk Calculation / Definition

J100 VA EPA 10 Step
R=CxVxT R = Probability x Consequence
Where: B

L
a
=
®
0
~—+

C = Consequences

V = Vulnerability
T = Threat probability

Probability
|

Lowest Highest

Consequence
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Assign Risk: Risk Supports Optimization of Capital
Improvement Programs

Probability
of Failure

- Mortality

-Level of
Service

-Capacity

- Efficiency

\_

|

/Failure Mode\

)

Consequence y
of Failure

~

/Consequence
-Economic

.Social /
Safety

. Environmental

TBL:Triple

Redundancy J: [ Risk Score J
Factor

Bottom Line

Consequence

Risk Matrix @

[Group 1(yr1-2)

Group 2 (yr 3-5)

Group 3 (yr 6-10)

Probability

“Right projects at the right time”
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Risk Mitigation Measures (RMMs)

« Can a single project
benefit multiple
assets?

« Continuous process

 Emergency
Preparedness /
Contingency Planning
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Emergency Preparedness Program?

Prepare Respond »

THE CITY OF

COLUMBUS

Prevent & Protect Mitigate

* Plan: All-Hazards EOP & COG
N j * Organize/Equip: Budget, Grants
e, Persgsoness e Train: ICS & EOC

\ r/&” e * Exercise: City, County, Regional, State
| » | * Evaluate: After-Action Reports

/8  Plan N
/ b
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Ohio EPA Asset Management Plan
Requirements (Senate Bill 2)

Criteria and
Timelines for
Infrastructure

Rehabilitation and
Replacement

An Emergency
Preparedness and
Contingency
Planning Program

Approved Capacity
Operation and Projections and Capital
Maintenance Improvement Planning
Programs

A Long-Term
An Inventory and ) Funding Strategy
Evaluation of all Public Water System Plan to Support Asset
Assets Deadline is October 2018 Ma“gienme”t

Implementation



OAC 3745-85-01

Public Drinking Water Systems

|dentify response actions to:
* Protect people

* Preserve property

* Protect the environment

* Maintain operations & minimize
disruption to the public

Ohio Contingency Plan Requirements

Except as otherwise n
chapter.

@& Contingency plan requ
plan for providing safe

& Location of copies.

| ©) One copy of the contin
shall be kept in the wa

| ©) Public water systems s
of the plan at various a
| 0] "A copy of the continger
| K©) A copy of the continger
emergency manageme
o) Contents of contingenc

The contingency plan shall ¢

™ Amap of the distributic
will aid in location of v

™ "A statement of amount
expenditures for such |

™ 'A determination of not
description of the proce

© Short term power failur
@ Extended power failure
@, Pump or motor failure;
a Loss of water from a w
@, Major water main breal
a Unplanned absence of
@ Contamination of sourc

™ A description of the me.
such procedure becom
least three possible alt

source;
™ Alist of water users ha
) The methods of notifice
@) If depressurization of
rmal senia~

Appendix F
: Appendix F
arsonnel; Appendix F
“first call” and “second call”. Appendix F
Appendix F
Appendix F
Stcall” and “second call’; Appendix F
econd call'; Appendix F
ally used; Appendix F
S and Appendix F
ation. ‘Appendix F
by this chapter of the administrative code shall be revised Section 1.5

at least annually;
the plan shall be promptly distributed to holders of the Section 1.5

(C) of this rule.
e M Aave identified hazardous chemical contamination as one Section 6 and Multi-Year
wigs Under paragraph (D) (3) of this rule shall consult with the Training and Exercise
souiity EMA regarding participation in a hazardous spill exercise. Plan

A ARCADIS

City of Columbus
Department of Public Utilities

Division of Water

Unified Emergency Response Plan
Volume |

DO NOT COPY

Design & Consultancy
for natural and
built assets



NJDEP Asset Management Plan Requirements
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NPDES Permit July 2016 and Drinking Water Systems Spring 2019

1.

2.

3.

4.

5.

ASSET INVENTORY AND CONDITION ASSESSMENT

Inventory shall include type of asset, age, condition, service history, size, capacity,
performance, current condition, current value, and estimated remaining useful life.

LEVEL OF SERVICE

Service Levels
Key Performance Indicators

IDENTIFY CRITICAL ASSETS

Assess Criticality

Vulnerability Assessment
LIFE-CYCLE COSTING

Determine Infrastructure Repair versus Replace
FINANCIAL PLANNING

Long-Term Funding

The standards and best practices in this for new projects seeking
State funding under the New Jersey Environmental Infrastructure Finance Program (NJEIFP). Further information
on the NJEIFP can be found at the

http://www.nigov)

are required el

link(s): https://www.nieit.org/ and

mface.htm

Asset Management
Guidance and Best Practices

Managing Utility Assets in New Jersey

Introduction
The NIDEP 1s responsible for evaluatin
en

i he
o Defining level of s

¢  Identifying critical

[ASSET MANAGEMENT PLAN ASSESSMENT
GUIDE]

23



Evaluate:

- d
* Power supply (primary an

auxiliary

» Communication

Equipment and Supplies

» Personnel Capabilities

 Security

Emergency Procedures
. ngn L] S
Treatment Processes Capabilitie
* Tre

Conveyance/Distribution

Capabilities

A ARCADIS
Guidance
ey — Asset Management
ew Jersey —

AssetManagement Technjcg) Guidance /
PURPQSE

To Dromote
Water ang

Life Cyele C’o.smrg.,.,.

Long-Tery thdmg Sir ategy.
Appendiy

A.":Lr.:crd!awgmnﬁbgram Checklisy

Asset Iu\'enmr.\"‘?dapp(‘ug and Conditigy

As Sessment

The firg step i Wanaginy iility assers g 10 complete 5 COmprehensjye inL'Bnmry Of system
Components (ie. Dipes, valves, tanks, Pumps, yyeqys Ireatment ﬁcﬂjfi&s, hydrapgs. AN other
OMponents ¢ ! make up the S¥stent). Opce identifieq and Catalogueq the DX criticg) STEps age
o locate o ap the assets. determine their condition apg establish the Temainj useful life of
each j tified ang Catalogyued 01 Ventory;, i
on the Jeyel of detaj]

aining
L aadmappiug May oceur gy Stages baseq
of the System Componenty ncluded: bagie, threshojq (where the key
Components of the systen e Wventorieq and mappeq, Such as warer mains apg ks ang
 This tecyaiegy fwidance

i based g e NDEp, 2014 “Asgq Menagemay gy
fonnaroy PiZsenteq p, been nfomueq by tha EPas a5,

Cnidance wpg g, Practices” ooy The
FIETINCEd ASset Munagagys FRRIE 35 Well g5 gy Tesource;
TP throngh oy e Gutidanca
Service standard cay g defined g5 e Systeoy’s TEPORsibilin 19 e ¥ malntain etpac . OPerations, or ; S¥stenrs
Capablity gy et demang: gy ufSciegy olme ang Presswe whge Meeting 3PPlicable prager Felity sepdyrg,
Couditions
¥ EPAhag SR of rpsugr gy

20d permyy
38 maining oy Asset Mang,

Treinimg Senes Tt ey details oy #ach 5y

ek hODS ol g

September 20]g

Design & Consultancy

for natural and

built assets
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iami-Dade WASD - AM-Resilience Integration

© Arcadis 2018

‘To-Be’ Holistic

Risk Model

(E .N.u.il.r'.as

AVAWA FOD
Matural Hazards
Malevolent Threats
Proimity Hazarcs
Dependency Hazands

in mlJlTBL
Criteria

Corsaquence af
Faillure Anal

SLR - Sea-Level Rige

Rizk and Resilience
[LE SR LT

Resviesit i et
i ] g cyele

Determnine
threshold of food Determire what
depth and ' SROrm iriens Il
frequency for aach [hrl:*J‘niILJque = reach threshe
procass =

Design & Consultancy
for natural and
built assets
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Example — Columbus DPU

<l 1) Asset Characterization

2) Threat Characterization
3) Consequence Analysis

4) Vulnerability Analysis
5) Threat Likelihood Analysis
6) Risk/Resilience Analysis

7) Risk/Resilience Management

© Arcadis 2018
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Criticality Connect Assets to Risk

Tier Essential Function

1 Conveyance

2 Solids Removal/ Handling

3A Treatment- Minimal |
3B Treatment — Permit . == —"
4 Other Plant Services ——

Air Compressor & Auwdliary Equipment | -2/
Prmmwmamm
fqulmm
& Grinders
ir Compressor (honzontal tank wiop )
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Example — Columbus DPU FARCADIS

1) Asset Characterization

42) Threat Characterization
3) Consequence Analysis
4) Vulnerability Analysis
5) Threat Likelihood Analysis
6) Risk/Resilience Analysis
7) Risk/Resilience Management

 Malicious
 Dependency
© Arcadis 2018 ° Proximity
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Example — Columbus DPU
1) Asset Characterization

2) Threat Characterization
-l 3) Consequence Analysis

4) Vulnerability Analysis

5) Threat Likelihood Analysis

6) Risk/Resilience Analysis

7) Risk/Resilience Management

© Arcadis 2018
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Consequences: A ARCADIS '

Triple Bottom Line & VA Analyses

Revenue Loss
Repair/Replacement Cost

Work-around Cost

* Injuries

* Deaths

* Regional economic
loss

* Non-compliance
e Cleanup

30
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J100 — 7 Step Process

1) Asset Characterization
2) Threat Characterization

3) Consequence Analysis

4) Vulnerability Analysis
) Threat Likelihood Analysis

© Arcadis 2018
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Risk from Criticality Supports A ARCADIS
Mitigation Measures

Public Electric KEY
Supply Blue line
Potential flooding through structures
1
* * Black line
Cascading impacts through inoperable
Collection . Squipment
Main
A Substation
Stations Provides power
Red box
2 Pravides conveyance
+ Green bo
Switchgear e
Bar Screens |« Building Impacts effluent quality

A I \
¥ ¥ v v ¥

Mg'tr;g::p «—— Substation 2 Substation 1 — Substation 3 Substation 4 Cogen < Substation 5
Secondary
) 4
Y Sludge
Primary Sludge Pumping Galleries Digesters
Pumping Aeration Tanks —{ Operations Station
Stations
A
4 T
Thickening
Primary Building
R Kiosk 7 -
© Arcadis 2018 Settling Tanks
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Risk Mitigation Measures (RMMs)

I
«Q
>
(1]
7]
-+

« Can a single
project benefit
multiple assets?

 Continuous
process

--------------- i * lterative Process

Probability
|

Lowest Highest

Consequence



A ARCADIS
Steps to Bundle, Validate and Prioritize CIP

Assess and Analyze
Asset Data and
Establish Policies
and Procedures

Conduct Risk Develop 5/20 Year Analyze and
Assessment Capital Investment

Review Financial
and Rate

Plan (CIP) Implications

Project Priority

High Probability/ Project Name Priority Project Type
&

or
Impact /Alignment

ns Wet Well and ORF Improvements Growth / Augmentation

‘Aurora S Pump Station Improvements Growth / Renewal

PS Replacement Growth

Financial and Strategic Alignment (Enhancement /Growth Projects)

Probability of Failure (Rehab / Renewal / Replacement Projects)

Low Probability/ ions
1 Consequence or et PS Improvements Augmentation
Impact /Alignment
Med Priority ) PS Improvements Augmentation
o
" a 2 3 n 5 tern PS Elimination Augmentation
Consequence of Failure (Rehab / Renewal / Replacement Projects) ns Solids Handling Med Augmentation
Project Impact (Enhancement / Growth Projects)
tion Elimination Evaluation (Greenmeadow) Augmentation

Augmentation - Collection System
34 3 Rush Creek Interceptor Augmentation

Augmentation - Other
61 All CMMS Implementation Med Augmentation

TOTAL - AUGMENTATION
Renewal / Rehabilitation / Replacement - Plant and Lift Stations

3 1 Cayuga & Industrial Parkway HVAC Renewal
a0 6 Lackawanna STP Chlorine Building and Primary Tank Repairs Renewal
63 3 Southtowns Roof Replacement Renewal

Renewal / Rehabilitation / Replacement - Collection System

32 3 Village of Hamburg Collection System Renewal
10 5 Replacement of ACP along Transit Road* Renewal
44 6 Bethlehem Park PS and Collection System Improvements Renewal
64 6 Holland Avenue Sewer Replacement* Renewal
51 8 East Aurora Collection System Replacement NYS DOT Renewal

TOTAL - RENEWAL / REHABILITATION /REPLACEMENT

Total - All Projects |

© Arcadis 2018
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idated and Prioritized Through

Projects Can Be Val
Defined Criteria

» Strategic Plan Alignment
» Physical Condition

= Performance Condition

= Risk

» Potential Risk Reduction
= Benefit Cost Analysis

= Service Level

= Public Benefit

= Financial
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Sustainable Financial Projections

 Capital Prioritization

B Microsoft Excel

xample Stormwater Utility Model

& He Edt Vew Ivsert Format Took Data Window Hep
DEHRO SR VE sR-TF = -3il @B @ 2 - H-3-A-~
c1 > # =idiclient
B C D E F [ G | H ] | J K L M N [5) P =
agn u RN 1 Example Stormwater Utility F o
r 2 Calculate Financial Planning Model Control [_Freeze Resul
o O a I I I I a S I S 4 Rate Calc [ Number of Years Shown in Forecast ] [o ~ Settings Delete
6 Method FY07 FY08 FY03 FY10 FY11 FY12 FY14 FY16
7 [RevBondDIs Cov 125 125 127 125 5 126 125 125 147 6.97 6.86 674
8 [Total Dis Coverage 125 125 125 127 125 125 1.26 125 125 147 6.97 6.86 674
1 T aYa S
) - i i o - Total 6-9r CIP 3U000 4 CIP Spent [0 [~
10 Working Capital Fund Balance ~‘Working Capital Target Capital Projects 38 piuq 1623760 B oo
(Months of O&N) Debt Funded B2 YrsinBundle [7 (7]
1
$1.400,000 1,500,000
12 1 1,200,000
137 11,000,000 1,000,000
" u e $800,000
° ik $600,000 500,000
18 $400,000
17 $200,000 _ W [ceme Proiecs
18 0 FY05 Y09 | Frio Friz | FYi3 | Fria
Y05 | FY05 | FY07 | FY08 | FY03 | FYio | FYil | FYiZ
19 [ Actual | 882311 295,791 307,370 340,359 331,944 344,337 374,134 562,674 762.06( 1,152 1,450 365,00 | 365,00
» 705 79 SO S T D B ey -
2 ——
2
B [ Arrual Debt Service [ ]
2
2
26
27
2
29
Y10
30 = FYo7 Frio ||
El = 81669 81669 [93,744 | 10707 |}
32 - o | 51110 | 511,57 | 62180 | 511,72 | 61126 | 51051
33
34
ECRR Parmeter FY05 FY06 FY07 FY08 FY03 FY10 FY11 FY12 FY13 FY14
36 | x|Rate Increase (%)
W 4 » n\id\Dashboard { Proforma / Assumptions /CIP / RateRev / Resrvs / Coverage /Esc / FUND1 / FUND2 / FUND3 / CIP Fundng / OpFuf
Ready Calculate

74 start B -.. | 3Mcrosoftof.. |G Redoakworks.. B M

€FORE

Helps Balance Capital Funding and Rate Impacts




ROI — Asset Management Program Implementation
Outcomes

« Quantitative

e Qualitative

~— : /

> 4 ==
© Arcadis 2018



ROI — Vulnerability Assessment Outcomes

. RESPONSE
' CYCLE

A

Every dollar invested in
mitigation, you save $4.

' RESILIENCE

Loss Size

L4

$ Incident Size S

© Arcadis 2018
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Numerous Funding Sources

 USDA - HUD
USACE - FTA
- FEMA » State Funds
- EPA

gahszhazan 4n &

SLNVEFIT

Bl c B D WH™

Design & Consultancy
for natural and
built assets



C lty

A ARCADIS
A More Holistic Resilience Management Approach

Design
for natural
built asse!

« Understand Internal Risks (Asset Management)

« Understand External Risks (Vulnerability Assessment)

* Holistic Perspective
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What’s Next?

* Moving toward Enterprise Risk Management — merging AM
& VA

* Improved evaluation of regional economic impacts
* Innovation

» Technology:

o Analytics & machine learning
o Continued focus on cybersecurity
o NIST Cybersecurity Framework

- J100 v2 is pending
- Black skies preparedness planning

* Improved communications and customer engagement
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Leveraging Analytics for Asset
Condition Assessment Risk Matrix S
100 tructures
% Mechanical
60
HVAC
20 Electrical
0 e— - em— S
Electrical HVAC Mechanical Structures Valve
o } ~f (Unique ID) class
g [ Al v
é) [ ]
170 °
) Facility Name Location
1 Faility B Balancing reservoir
Facility C Outlet
Fadility D B Pump station
Facility €
Facility J
0 Fadility K
Pump Station Annual Reactive Work Order Hours versus Capacity
30.0% 7\
§ 25.0% /A 7\
g 20.0% \
g 15.0%
£ 100%
2 so%
£ S
& 0.0% -
= & ‘2 & & D> N & Q > g N D>
g @Go* & J (9“@ 3 <& \‘»°‘z~ G}&Q‘P &*ﬁc &*Qé’ ""*\o N\ v c:"d}0 f—?@& <§\"° & $ \°§
¢y < & & & N <& X N
$ & p AN & \6\0 & & ,_)05? & N\
© Arcadis 2018 June 6, 2018 42
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Resilience Dashboard

© Arcadis 2018

MEASURING RESILIENCE OF [l TCTF SITES A ARCADIS &=~
 SCENARIO _______ SCENARIO WEIGHTED RISK SCORE __ NORMALISED SCORE
{ B:::,': : Baseline 2,795,795 0.74
T T Overall Data Quality = FLOODING FIRE

SCOPE: Examines 62 "too critical to fail
sites in isolation across

VARIABLES: Considers the steady state
or ‘as is’ normal site operation.

b%

(Blank)

Key Control Point
Pumping Station (potable)
Raw Water Pumps

\o%

TOTAL SCORE OMPLETENESS TOTAL SCORE COMPLETENESS
1.092.951 I 100% 1,955.276 I 100%
LOSS OF POWER % EXTREME WEATHER Eﬂ MALICIOUS DAMAGE

TOTAL SCORE COMPLETENESS TOTAL SCORE OMPLETENESS TOTAL SCORE COMPLETENESS
283722 I 100% 53350 I 100% 925942 I 99%
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a. Surface Flooding b. Fire . Power Loss d. Extreme Weatner . Malicious Camage
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Thank you!

CORINNE KETCHUM PE
Senior Security Consultant

0 914 641 2937

e Corinne.Ketchum@arcadis.com
Kevin Slaven Kevin.Slaven@arcadis.com
Andrew Ohrt Andrew.Ohrt@arcadis.com

Marc Delzio Marc.Delzio@arcadis.com
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