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Asset management framework
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Asset management planning

1. What is the current state of my assets?

Create Assign Determine Determine O&M
asset condition remaining life & replacement
registry ratings & decay rates costs

2. What is my required level of service?

3. Which assets are critical? Determine

Business Risk
Exposure (BRE)

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

Optimize Optimize
O&M capital

I
I
I
I
|
I
|
I o o
I Investment Investment

5. What is my best long-term funding
strategy?



Asset management plans

Risk Management

* Risk Framework
+ Probability of Failure
+ Consequence of

Failure

[]

Executive Summary

+ Purpose

+ Levels of Service

+ Growth Demand

+ Lifeycycle Planning

+ Financial Forecasts

+ Improvement Plan

+ Negative Effects & Issues

Introduction

+ Coroprate Overview

+ Ownership Goals &
Objectives

+ Activity Business
Overview

+ Asset Management
Planning Process

* AMP Development Model

Levels of Service

+ Customer Expectations

+ Strategic & Corp Goals

+ LTCCP Outcomes (QBL)

+ Current Service Standards
+ Target Level of Services

+ Service Options & Costs

+ Performance Criteria

+ LOS Related CapEx

Growth & Demand

+ Key Demand Drivers

+ Population Growth

+ Regional Development
Strategy

+ Services Growth

+* Demand Management

+ Growth Related CapEx

MAINTENANCE PLAN
+Key Assumptions

» Asset Activities

+ OpEx Criteria

» OpEx Plan

+ Summary of the Network
* Issues

Lifecycle Management

RENEWAL PLAN

+Key Assumptions
+Renewal Criteria

+ Asset Renewal Activities
+Renewal Plan

+Issues

NEW WORKS PLAN

+Key Assumptions

+ CapEx Evaluation Process
+New Works Activities
*New Works Plan

*Issues

Financial Analysis

+ Key Assumptions

» Confidence Levels

» Financial Statements
» Financial Projections
+ Valuation Forecasts
» Funding Strategies

Practices

» Current Processes

» Asset Strategies

+ Asset Data & Systems
» Target Processes

+ Target Data & Systems
*» Gap Analysis

Improvement Plan

+ Current Status

+ Improvement Program
+ Performance Measures
+Monitoring & Review
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Master, renewal & replacement planning

Master planning — future infrastructure

Analyze Model Future Develop

effectiveness Trends, Master Plans Options

Analysis:
Projects

of existing Demographics by Asset
LOS , LOS Class

Potential Confidence List of Projects
_ : Proi Level Rating for Funding,
Renewal planning — current infrastructure e Analysis Scheduling

Determine it I_Data Update Risk Opt'ons_
& Monitor Analysis:

LOS Framework :
Performance Projects

Commissioning Procurement Scheduling Resourcing Ertlariietes) Project
Operations Design of Funded Analysis List of Prioritization
Maintenance Construction Projects: (Internal & IS0 using MCA
Hand Over O&M Ready Clp External) Projects Analysis

CIP Delivery Project Scheduling Project Prioritization

=
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Risk mapping and decision making

P10 Certain
Almost certain or
P7 very likely
LL
O P4 Likely
al
P2 Possible
. , , |
Catastrophic | Immediate action to I Insignificant Minor Moderate Major Catastrophic |
prevent impact to LOS, |
safety, and environment | I
|
Extreme Gearing up for | cl €2 c4 v 10 I
immediate action | I
l CoF :
L ____________________ -—
Moderate Management Asset Critica”ty
responsibility specified
Low Manage using routine
procedures
6HD
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SWMF case study: City of Barrie
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Case Study: City of Barrie

» City of 140,000 people in
central Ontario, Canada

* Located 90 minutes north
of Toronto

» City lies on the western
shore of Lake Simcoe

[]
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Lake Simcoe

» Lake Simcoe is the fourth largest lake in Ontario
» Popular for boating, fishing, and beaches

» Lake-related tourism plays a major part of the City
of Barrie’s economy

« Lake has significant environmental stress due to
eutrophication

« Watershed revitalization plans underway

[]
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Stormwater management assets

« The City of Barrie owns and operates 93
SWMFs

» Valued at approximately $33 million
(replacement cost value)

* Installed in a 35 year period from 1975 to 2011

34,500,000

$4,000,000

$3,500,000

53,000,000

$2.500,000

Investment, 2012%

52,000,000

$1,500,000

$1.000,000

$500,000

50

SWMF Installation Profile

Lifecycle management of stormwater facilities
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Types of stormwater assets and components

« 93 City-owned stormwater management facilities
(ponds) at locations distributed across 12 watersheds

« Smallest volume pond: 128 m3 (33,800 gal)
« Largest volume pond: 118,420 m3 (31 Mgal)
* Most are for 100-year storm design criteria

« Each location can have any combination of the
following stormwater asset components:

[]

Pre-treatment: 4

Inlet conveyance: 73
Inlet structure: 73
Sediment forebay: 37
Storage pool: 93 (all)

Outlet structure: 24

Outlet conveyance: 69
Maintenance access: 93 (all)
Security: 47

Landscaping: 93 (all)
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Drivers for a SWMF asset management plan

» City realized they were not adequately
budgeting for SWMF renewals and
replacement

» A proactive Asset Management approach was [
encouraged by the Ministry of the Environment 7

 Need to meet required levels of service
specified by MOE regulatory requirements  §f
and the additional requirements of the 2008 -
Lake Simcoe Protection Act

[]
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Asset management framework

Business Drivers
Customer Expectations
Government Goals

' Seek to influence expectations

Regulatory Requirements |

Environmental Factors

¥

based on outputs from

planning scenarios

|
| I v
Performance 1 Planning
Management -
o - )
S Support Services g}rateglc
Assessment & - Ap— anning
Continuous IS & Data ResOUrces
Improvement Management Management
Tactical
Planning
Performance Financial &
Monitoring & Administration :
Reporting Operational
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I

Delivery

Operations Asset Lifecycle
& Programs Management

!

Services
Stormwater

Maintain

Rehab

Planning

L

City of Barrie business drivers:

Population growth from the
1980’s to the 2000’s

O&M staff could not keep
up with maintenance or
condition monitoring

Inadequate budgeting for
maintenance or
replacement

City strategic goals
Legislative requirements
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Identlfy critical SWMFS and develop mltlgat|on
strategies to manage the risk of failure across the
portfolio of SWMFs

Develop lifecycle management strategies on those
assets that are most important to the delivery of
stormwater management services for the City

3. Develop an updated asset management plan for the
SWMFs
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Implementation steps

Develop the Asset Hierarchy/Attributes

Develop Levels of Service e

Define SWMF Functions

Define SWMF Failure Modes - w( ;
Develop Overall Business Risk Exposure Framework —
Develop Asset Management Plan (AMP)
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Develop asset hierarchy

Storm Water Management Facility

[]

Level 2
Pretreatment
Inlet Conveyance

Inlet Structure

Sediment Fore-bay

Storage Pool

Outlet Structure

Outlet Conveyance

Maintenance Access

Security

Landscaping

Low Impact Developments (LIDs), Oil/Grit Separator

Overland Flow Route, Piping, Maintenance Hole, Flow Splitter, Weir, Orifice Plate,
Grate

Grate, Screen, Energy Dissipater

Available Volume, Riprap

Available Volume, Vegetation, Floating Island, Berm, Bed / Liner, Riprap, Benching,
Fountain

Orifice Plate, Pipe, Hickenbottom, Reverse Slope Pipe, Maintenance Drain Pipe
(Fish Screen, Valve)

Headwall, Flow Splitter, Emergency Spillway, Receiving Watercourse

Road, Material Drying / Laydown Area
Fence, Sign, Gate, Lock
Vegetation

Lifecycle management of stormwater facilities




SWMF levels of service

Customer
Value

Customer Expectation

Available

Provision of stormwater drainage outlet of sufficient capacity for all customers
Clear and accessible information is available when needed

Cost
Effective

Reliable

Facilities function as and when required and is well communicated

Facility maintenance and repairs are completed promptly

Responsive

Safe

Facility providers take safety seriously and have safety measures in place
Customers and City staff feel safe when using and working in facilities

Suitable

Sustainable

Long term plans are prepared and facilities are being maintained and managed to provide the required
functions for future generations

Facilities operate in a way that minimizes damage to the environment
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Asset functions

Function

Type
Dry Pond

Designed to provide both water quality treatment (i.e., settling of suspended solids and removal of
phosphorous) and water quantity control: Water quality treatment is provided by a sediment fore-bay to
capture larger particles at the inlet of the pond and settling of sediment in a permanent pool of water
WA= Belgles within the pond

Water quantity control is provided by a storage pool that provides reserve capacity to capture storm
event water and discharge it over time as allowed by the outlet controls

Tend to be more aesthetically pleasing (more natural) than dry ponds, but tend to attract animals

Wetland

[]
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Asset failure modes

[]

The demand exceeds the capacity
of the existing asset or network of
assets (or vice versa in some
cases)

The structural condition of the
asset is such that it has reached
the end of its effective life

The cost of the asset exceeds the
economic return necessary to
justify retention of the asset

The asset no longer performs
reliably or does not meet higher
regulatory requirements

Capacity is diminished due to the build-up of sediment
Designed capacity is no longer adequate due to increased
development and changes to the natural environment

Maximum potential life has been exceeded

Costs associated with maintaining the asset exceed the cost of
creating/install a replacement asset

Asset performance has diminished — i.e., inlet or outlet
blockages

Service delivery commitments made by the City are not being
achieved

Customer expectation are not being met Technical and
legislated requirements are not being satisfied
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Condition rating scale

5

[]

Very
Good

Good

Fair

Poor

Failed

Asset is physically sound and is performing its function as originally intended.
Required maintenance costs are well within standards & norms. Typically, asset is
new or recently rehabilitated.

Asset is physically sound and is performing its function as originally intended.
Required maintenance costs are within acceptable standards and norms but are
increasing. Typically, asset has been used for some time but is within mid-stage of its
expected life.

Asset is showing signs of deterioration and is performing at a lower level than
originally intended. Some components of the asset are becoming physically deficient.
Required maintenance costs exceed acceptable standards and norms and are
increasing. Typically, asset has been used for a long time and is within the later stage
of its expected life.

Asset is showing significant signs of deterioration and is performing to a much lower
level than originally intended. A major portion of the asset is physically deficient.
Required maintenance costs significantly exceed acceptable standards and norms.
Typically, asset is approaching the end of its expected life.

Asset is physically unsound and/or not performing as originally intended. Asset has
higher probability of failure or failure is imminent. Maintenance costs are
unacceptable and rehabilitation is not cost effective. Replacement / major
refurbishment is required.
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Cost effective
condition inspection

1. Poll knowledgeable staff to identify
which SWMFs they felt were
immediate high priority needs

2. Train students to visit each
SWMF and complete a condition
assessment checklist based on
what they could see and access

3. Based on the student visits,
identify specific SWMFs for
knowledgeable city staff to visit to
conduct a more thorough
condition assessment

[]

The City af

BARRIE E02

Pond Ins pection Form

CCemmunity ServicadOpr - Boadh & Farks - Teckoical Servics dyE rarcnmantal,
Eil2 - Siorm SewershFond Massgement Flesinspaction

Priority and Conditien Rating Keys
Priority
1) CRITICAL HIGH: Compramise to safety, impact from service and Tunction loss, needs immediate attention
2} HIGH: Time sensitive , serdce/furction loss if ignored, minimum standard of maintenance is reguired.
3] MEDIWM ' Fillow standand procedures to aliow for unintermupted serdce.
a)  MEDIUR LOW: Preventalive mesdures ane 10 Be taken (o prevent progression of prablem
5] LW Mot required, off season work

Cordition
A} Accepiable condition. [LOW)
Bl Some evidence of deteriaration . |MEDILUM LOW|
C] Obwious damege and deterigration will read attardion . [MEDILSA)
0 Severs damage, looming Tailure, [HEGH)
F} Complete falure. [CRITICAL HIGH)

i Date ;EE:_'MM,{EI I Moy 19]03 I [ Poing 10

Keyremarks from completed inspection:
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Condition inspection

_ Eadiment
Current sediment beight (em): Removal of sedimant required:
Yas: O

N/ Ne: f
Condition

i LOW 1] CRITICAL HIGH

Al MEDILIM LOW 2) HIGH

C) MEDIUM 3) MEDILM

O] HIGH 4) MEDILIM LOW

Fl CRITICAL HIGH @5 Lo

Condition Priority

@ LOwW 1) CRITICAL HIGH

MEDILIM LOW 2} HIGH
T} MEDIUM 3} MEDIUM
O} HIGH MEDIUM LOW
F} CRITICAL HIGH LA

Additional Comments:
LN
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Business risk exposure - PoF & redundancy

Level of Reduction
Redundancy Factor

Event could occur very infrequently or No backup 1.0
Very Rare <0.25 only in exceptional circumstances, but

is not expected 20% backup 0.8
Occa_5|onal °of  >025&<05 Event should occur at some time 50% backup 0.5
Possible
Moderate or 050.5 & <0.75 Event YVI|| probably occur regularly or in 75% backup 0.2
Likely most circumstances

o)
Almost Certain >0.75 Event is expected to occur very 100% backup 0.1
or Very Likely ' frequently or in most circumstances
200% backup 0.02

Based on age or condition

[]
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Business risk exposure - CoF

[]

Insignificant

Minor

Moderate

Major

Loss of
replaceable
asset <$1M

Damages,
losses or fines
<$1M

Damages,
losses or fines
$1M to $10M

Damages,
losses or fines
> $10M

No injuries
No media interest

Minor injuries
Local media coverage

Serious injuries,
multiple minor injuries

Some
provincial/national
media coverage
Loss of life, serious
injuries

Extensive
provincial/national
media coverage

Non-lasting
damage

Short-term,

repairable damage

Long-term
damage, with
repairable
consequences

Long-term
damage, with
lasting
consequences

Lifecycle management of stormwater facilities

No or few disruptions (<10%)

Minor (isolated) disruption in
non-critical service

Major disruption in
non-critical service

Minor (isolated) disruption in
critical service

Some critical services
unavailable



Business risk exposure - CoF

Asset-level CoF based
on the importance of that

Facility-level CoF based
on the location and

asset to the service level
of that SWMF

construction of the SWMF
within the larger system

A CoF is calculated for each component of the SWMF

[]
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Example PoF results based on age or condition
assessment (P1=Unlikely to Fail; P4=Likely to Fail)

Inlet Conveyance

30 -

/)]

4q—_;25-

2 20 -

<15 -

(@]

210 -

5 u
O‘ T T T

PL P2 P3 P4

Sediment Forebay

PL P2 P3 P4

IN
o

w
o

# of Assets
N
o

=
o
!

o
|

[]

m Condition
m Age

m Condition
m Age

sets

Inlet Structure

m Condition
mAge
P1 P2 P3 P4

Outlet Structure

E Condition

I I I o
P1 P2 P3 P4
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Example business risk exposure calculation

SWMF ID BR20
Installed in 1992
Has all SWMF components except pre-treatment

POF:
Facility probability of failure based on condition inspection or age
* Inlet conveyance: P1 n sl - -
« Inlet structure: P2
« Sediment forebay: P1
« Storage pool: P1
* Oultlet structure: P1
» OQutlet conveyance: Pl
« Maintenance access: P2
« Security: P2
« Landscaping: P1
poy
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Example business risk exposure calculation (cont.)

COF:
Facility consequence of failure = C3 based on

SWMF subject to Lake Simcoe Protection Act (No)

Proximity to a wellhead protection area (No)

Whether a wet pond is necessary for water quality (Yes)

Whether the SWMF is part of a cold weather fishery (No)

Whether the SWMF is situated within an existing watercourse (No)
Asset consequence of failure based on function

Inlet conveyance: Cc2

Inlet structure: C3 Facility-level CoF Asset-level CoF
Sediment forebay: C3 based on the location based on the
Storage pool: C3  and construction of the importance of that
Outlet structure: C4 SWMF within the asset to the service
Outlet conveyance: C4 larger system level of that SWMF
Maintenance access: C1

Security: C1

Landscaping: Ci1

[]
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Business risk exposure: example SWMF ID BR20

P3
L
O
o
-
-
Cl C2 C3 C4

CoF

[]
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Business risk exposure: all SWMFs

P3 1% 4% 9%

PoF

CoF

[]
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Business risk exposure: all SWMFs

PoF

[]

P3 $556,407  $315,045  $1,373,608 -

P2 $182,652 $2,334,734 $8,470,803
C1l C2 C3 C4
CoF
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Business risk exposure: inlet structures

e

P3 $0 $0 $127,750

LL
(@]
o
P2 -$O $234,999 $407,711
C1l C2 C3 C4
CoF

25% of SWMF Inlet Structure assets are an extreme
business risk to the City.

[]
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Business risk exposure: all SWMFs

Percent of individual asset categories in the extreme risk category

Pretreatment:

Inlet conveyance:
Inlet structure:
Sediment forebay:
Storage pool:
Outlet structure:
Outlet conveyance:

Maintenance access:

Security:
Landscaping:

0%
0%
25%
27%
34%
12%
6%
0%
0%
0%
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Lifecycle management plans

* Inventory and Inspection Plan
* Inspection and Maintenance Plan
* Renewal and Enhancement Plan -
+  Financial projections. R ‘

[]
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Asset management plan

The overall AMP for the City’s storm water
management facilities provide the following
value:

1. Identification of proactive maintenance and =
capital renewal investments to reduce the
lifecycle cost of managing the SWMFs

2. Understanding and prioritization of needed
work and associated costs to enable
programming and budgeting for SWMFs

3. Allows for more comprehensive
discussion with City Council regarding
required levels of investment to support
necessary service levels.

City of Barrie
Asset Management Plan

Storm Water Management Facilities (SWMF)
Appendix Whole of GovernmentAsset Management Plan

September 2014

Py,

~ ) |
°d Resion al)ua'y

(7 1
m ct Gh 5 Reglnn . Reni
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Maximum Potential Life (MPLSs)

SWMF MPL

Pretreatment 40
Inlet Conveyance 40
Inlet Structure 40
Sediment Forebay 10
Storage Pool 20
Outlet Structure 40
Outlet Conveyance 40
Maintenance Access 40
Security 20
Landscaping 50
pu—y

[~ Lifecycle management of stormwater facilities



Example failure management strategy

Sediment Forebay

[]

Inspect annually for damage including excessive sediment accumulation,
obstructions, functionality

Inspect for damage, obstructions, functionality after storm events

Plan and carry out maintenance to harvest vegetation and clear
obstructions, as required

Plan and conduct bathymetric survey, as required

Identify, analyze, and program sediment removal, other repairs and/or
functional changes, as required

Lifecycle management of stormwater facilities



Example renewal and enhancement plan

SWMEF |Results & Comments Recommended Actions

LV20

Based on visual inspection data, the Sediment Forebay is -
Condition = 1, Failed

Risk Exposure = 3.00 (Extreme)
Wet Cell, Offline SWMF :

Inspection, bathymetric survey and vegetation analysis -
completed by GHD in 2012. Results include:

Pond Volume is 4,484 M3

Sediment Volume is 970 m3 -
Volume for 5% decrease in SS removal efficiency is 1,200 m3
Clean out not yet required

Inspection comments are: Good circulation in permanent
pool, stagnant water in sediment forebay; excess sediment
accumulation in forebay; full visual inspection of inlet made *
difficult by excess vegetation; non-standard lock used at one _
of the gates, could not be opened with 104 or 103 key; "No
Trespassing" sign suggested

Most recent inspection comments: Overgrown vegetation in -
forebay; sediment accumulation observed through overgrown
vegetation; beaver dam visible in main cell; minor erosion
downstream of outlet headwall; no vehicle or construction ’
access (overgrown vegetation/no access road) =

Additional comments: There is no clarification of its end state
upon assumption from development; there is environmental -
sensitivity in the area; the discharge from the pond is loaded
with sediment; there is a high sand load from development -
that occurred; significant sediment and decaying vegetation
collected in forebay

Further assess the SWMF & identify options

Protect the natural environment during any ($175k for

renewal operations
Remove overgrown vegetation from the pond

Drain the pond and conduct a detailed
sediment survey and visual inspection to
reduce sources of error and uncertainty
associated a pond full of water

Collect sediment samples and submit to a
laboratory for analysis prior to sediment
removal

Clean out the accumulated sediment
(estimated to be 970 m3 — not yet critical)

Analyze Options & Optimize Solution

Develop analysis input parameters such as
costs and benefits (e.g., risk reduction), and
timing

Determine the optimal solution by conducting
cost / benefit analysis

Define & Program the Project

Define Project Scope of Work, Schedule and
Budget

Program project, obtain funding and
implement

Complete a detailed pond bottom survey after
the sediment removal

Renewal)
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Financial projection for SWMF renewal

mmmm Replacement
Ave Annual Replacement

$12,000,000

$10,000,000

$8,000,000

$6,000,000

Investment, 2012%

$4,000,000

$2,000,000

$0

2012 2022 2032 2042 2052 2062 2102 2112

Year
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Financial projection for SWMF renewal

mmmm Replacement
Ave Annual Replacement

$12,000,000

Projects from Renewal

$10,000,000 Replacement Planning

$8,000,000

$6,000,000

Investment, 2012%

$4,000,000

$2,000,000

$0 2012 2022 2082 20092 2102 2112

Year
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Lifecycle management of stormwater facilities



Financial projection for SWMF renewal

mmmm Replacement
Ave Annual Replacement

$12,000,000
Projects from Renewal Projects from Deterioration

$10,000,000 Replacement Planning Curves Modelling
&
R
~  $8,000,000
c
@
E
2 $6,000,000
=
£

$4,000,000 |

$2,000,000

$0 2012 2022 2032 2042 2052 2062
Year
GHD
|
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Investment, 2012%

Financial projection for SWMF renewal

Optimized Maintenance and Renewal &

Replacement Planning Process Helps
Smooth Investment Curve
mmmm Replacement

Ave Annual Replacement

$12,000,000
Projects from Renewal Projects from Deterioration

$10,000,000 Replacement Planning Curves Modelling
$8,000,000

$6,000,000

$4,000,000 ,

$2,000,000

$0 2012 2022 2032 2042 2052 2062
Year
|
(— |
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Financial projection for SWMF renewal

Optimized Maintenance and Renewal &

Replacement Planning Process Helps
Smooth Investment Curve
mmmm Replacement

Ave Annual Replacement

$12,000,000
Projects from Renewal Projects from Deterioration

$10,000,000 Replacement Planning Curves Modelling
&
R
~  $8,000,000
c
@
E
2 $6,000,000
=
£

$4,000,000

$2,000,000

$0 2012 2022 2032 2042 2052 2062
Year
GHD
|
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SWMF renewal investment, $2012

2,000,000

S B Past
37,
> 1,500,000 —— AASR
o Shortfall
£ bet AASR & m—— Ave Expenditure
£ 1,000,000 - cetweenAA g
b Ave Expenditure (2007 to 2011)
2 (2007 to 2011)
© 500,000
=
@
a
o 0 -
N O S N O N0 OO — N
o O© O O ©O O O O +H I
O O O O O O O O O O O
N N N N N N N N N N N
P
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Next steps for the city's SWMF AM program

1. Undertake the lifecycle plans

2. Plan and implement the Capital
Program and Operating budget for
the City’'s SWMF

3. Plan the funding of asset
reinvestment needs through the
annual Long Range Financial Plan




Additional future considerations

1. Incorporate impact of future regulatory changes

2. Incorporate impact of future environmental changes such as sea
level rise

3. 0O&M investment cost/benefit calculation to quantify value of capital
project deferral

4. EXxpansion to other stormwater assets such as bioretention basins,
swales, rain gardens, pervious surfaces, etc.

7T

P
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CMMS as an Asset Management tool

[]
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CMMS for stormwater asset management

CIt)'WOI'kS Inbox Service Request » Work Order v Inspections v Asset Search Designer Search.. — \E“]]
HCIEE!E | cReload Entities | Clear '— ' Legend ] @ @
: . - » [ | . sanitary Sewer &
e eeese—— -, L e
Entity Group: Storm Sewer Category: E Q, = > || @Storm Manholes % B
@) Feature () Object () Other QT » [«] @ Storm Lift Stations
Stom Drains Bl Vr Cesnng oy PN @ > [¥] @Storm Inlets
m algamns MF ain Cl[aanmg (Rnk“?w“} i > |« @Storm Flared End Sections
z Repair Pipe a2 > || @Storm Structures
-O torm Outfalls
o Storm Retention Ponds | = > || @Storm Valves
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CMMS for stormwater
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* Enables management of the asset
inventory

« Organizes asset data into a usable
data hierarchy N

« Enables entry and tracking of work orders, condition information and costs
tied directly to individual assets

* GIS based for data visualization and spatial analysis

« Supports development of renewal and replacement plans and O&M
schedule management

« Helps the organization to schedule planned and preventive maintenance
activities and to forecast when corrective maintenance, repair and
replacement will need to be done.

« Supports identification of areas where increased O&M strategies can help
defer capital investment in a way that does not significantly increase risk.
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Green vs. gray infrastructure management
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Green vs. gray infrastructure

Most municipalities are experienced at managing gray infrastructure
* Pipes, pumps, treatment facilities, roads, bridges, etc.

Management of green infrastructure like SWMFs is a relatively new service
area for municipal governments

« Challenges include:

[]

Ownership and site access

Inter-agency coordination (i.e. Utilities, Parks and Rec, Highways, etc.)
Maintenance requirements

Inspection and monitoring

Controlling damage: drought, trash and debris, pests, vandalism
Capital and O&M expense budgeting
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Unique asset management aspects of SWMFs

Managing green infrastructure like SWMFs is very different than maintaining

a pump or pipe
Example: Pipe maintenance
* Inspection
« Corrosion control
« Flushing, cleaning, root control, etc.

« All work done by utility crews, only
ones with access to asset

Example: SWMF maintenance

Inspection
Weeding, mowing, raking, mulching

Trash removal and inlet/outlet
cleaning

Watering
Rodent and insect control
Sediment removal

Many people/groups have access to
the site and may share maintenance
responsibilities

Lack of maintenance for either type can result in decreased

performance and ultimately, failure

=
|
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SWMF management needs

[]

Asset management plan

Defined maintenance
responsibilities — public vs. private
Monitoring and inspection program
Maintenance database with

flexibility to accommodate a wide
range of asset types

Regulatory compliance program to
support required permit reporting
(e.g., MS4 requirements)

Input into annual CIP and O&M
budgets

Funding sources

City of Barrie
Asset Management Plan

Storm Water Management Facilities (SWMF)
Appendix Whole of GovernmentAsset Management Plan

September 2014
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