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The City of Chula Vista (City) is currently enhancing its asset management practices to promote effective use of
financial and physical resources and to develop a proactive approach to managing its infrastagsitee As part

of this effort, the City embarked on developing a comprehensive, citywide Asset Management Program (AM
Program) that includes the following asset management systems:

Wastewater Management System
Urban Forestry Management System
Building Mamgement System
Drainage Management System
Parks Management System
Roadway Management System

1 Fleet Management System

=A =4 =4 4 -4 -4

The AM Program began with the Wastewater Management System as the pilot asset management program. The
Wastewater Management System helped to educate the City staff on asset management processes and practices
and acted as a template for other asset managat®ystems. The Wastewater Management System

demonstrated the benefits of asset management, and the City decided to expand its asset management
improvement efforts to its other systems, listed above.

In addition to the above asset management systems, fityeflans to include the following asset management
systems to develop a comprehensive citywide asset management program:

1 Fleet Management System
1 Open Space Management System
1 General Government Management System

This document, Drainagdanagement SysterAsset Management Plan, will focus on te®rm drainassets.

The City owns and managagproximately43 miles of channels34 miles of brow ditces, 8 miles of box culverts,
207 miles of storm drain piped( detention basig, and 10,552 junctions.



An overall map othe drainageassetsexcluding junctionsisshown below.

®
®
Va
Box Culvert
Brow Ditch
~— Channel
Pipe
- Detention Basin ‘Sources: EsrifHERE Delorme, USGSnintermagp:.inaement P Corp., NRCAN, Esri Japan, METI, Esri

China (HongiKeng§.'Esri{ Thailand), TomTom, Mapmylindis, ® GpenStreetMap contributors, and the GIS
Use Community ; ;

Figurel-1 Chula Vista Drainage Map
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infrastructure assets. Specifically, the City wanted to do the following:

1 Gain better understanding of the current state of the infrastructure and its future needs

1 Proactively identify the asset replacement and relligdtion needs and plan the budget and resources
accordingly

1 Understand the probability and consequence of failure of each asset so that the City can manage high risk
laasSia 0SF2NB FlLAtdz2NB YR YAYAYAT S GKS /Adeqa 23SNI

1 Minimize the lifecyck cost by incorporating latest technological advances in infrastructure to develop
efficient and effective preservation and restoration strategies

1 Develop a consistent and defendable methodology for prioritizing work and budget expenditure

1 Focus on high beefit-to-cost ratio to ensure the budget is spent in the right place, for the right reason, at
the right time, at the right cost

1 Be transparent by involving the Council and the Public in the development of the asset management
program and the associatecedisions

IKAYUGASOLUTIOMN



In essence, the City wanted to gain better understanding of the current and future asset needs, asset risk profile,
appropriate levels of service, cost to provide services, and financial requirements to sustain the delivery of
services. The Cithen wanted to communicate this improved understanding of the infrastructure status with the
public and the decision makers. Together, the City wanted to develop management strategies that deliver the
established levels of service while managingvitialassets to minimize lifeycle cost with an acceptable level of
risk.

YySe 202S00GA@Sa 2F (GKS /AdGeéeQa !a tNRBINIY 6SNB (2 ARSYyGA
following questions:

1 Catch Up; What leves of work, resources, and budget arequired to bring the asset back required
conditional state to meet the safety, regulatory, and level of service requirements

1 Keep Ug; Once the asset is caught up, what lesafl work, resources, andualget arerequired to keep
up the level of service?

1 Moving Forwardc What leves of work, resources, and budget arequired to sustain the level of service?

The following diagram illustrates the methodology the City implemented to develop the AM Program.

Engage Community Leaders

Inventory and Assess Condition of
Individual Assets

Estimate Replacement Cost of Each
Asset

Define Preservation and
Restoration Costs and Schedules

Determine the Desired Service
Levels

Understand the Finance and
Resources Required to Sustain the
Delivery of Services

Optimize and Prioritize the Needs
Based on Risk

Communicate and Negotiate

In order to promote education, communication, and transparency, the City established two committees: the Asset
Management Program Advisor Committee (AMPAC) and the Asset Management Program Technical Advisory

Committee (AMPTAC). Members of the AMPAC alideasts, business owners, community leaders, and

stakeholders. AMPAC visited various asset management systems and observed and discussed the issues associated
gAGK SIFOK FaaSad YFIyl3SySyid aeaidiSyo !lat!/ 20SpHdEd 6 GKS /.
guide and reach consensus.



A technical committee was formed within AMPAC to further engage the public in the understanding and review of
the asset management methodologies and logic used to define the preservation and restoration costs and
schedule.

A comprehensive inventory of assets took place for each asset management system. Where accessible, assets were
visited and their conditions were assessed. Based on the condition, actions required to restore the asset were
identified, and the cost andrming were estimated. Through assessment of risk (probability and consequence of
failures), activities were prioritized and communicated regarding urgency and the financial and resource
requirements.

The City defined asset mag@ment as
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An asset management plan is a leragge planning document that provides a framework for understanding the
assets an organization owns, services it provides, risks it assumes, and financial investments it requires. An asset
management planan help an organization move from reactive to proactive management of its physical and
financial resourcesThis transition requires answers to the following questions:

What is an asset? What is not an asset?

Which assets need to be managed?

What are the onditions of the assets?

What maintenance and capital work is required? When and how much?

How long until the assets need to be renewed?

Which assets are critical?

What levels of service must be provided?

Are the current maintenance practices sufficientsigstain the service level?

How should the assets be managed to provide services in the most efficient way?
How can the asset data and maintenance system be updated to better facilitate maintenance
practices?

1 How much funding is necessary to sustain dleéivery of services?

1 Are there adequate resources to provide the services?

=A =4 =4 -4 -4 -8 -4 -4 -4 -4

The answers to these questions help in the development of an asset management plan. An asset management plan
is meant to grow and change with the organization and system for whistwritten. In the spirit of continuous
improvement, recommendations for future improvement activities were also developed and presented.



2 Asset Register

The asset register is a key component of the asset management plan. It establishes the datéidawfdhe
asset management plan by consolidating all data pertaining to the assets in the asset management system. For the
Drainage Management System, the asset register captdrathageassets that included the following:

Asset Class Description Samplelmage

An area where excess
stormwater is stored or
held temporarily and then
slowly drained when water
levelsin the receiving
channel recede

Detention Basin

The point at which a
channel, pipe, or other
asset discharges storm

water

Outfall

A curbside drain that
collects rainwater and
transports it to local
CatchBasin waterways through a
system of underground
piping, culvertsand/or
drainage ditches

KAYUGASOLUTION



Samplelmage

Asset Class Description
A structure that is placed
. . on large storm drain lines
Continuous Deflective 9
Separation (CDS) to capture floatable
P trash/debris and sediment

from a large drainage aree

The cap to gipe which
provides access to a sewe

Cleanout Access Cover
line

. _ A structure madef
Corrugated Metal Pipe (CMP: .
Riser corrugated metal pipe that
regulates watetevel

A structure made of
concrete that regulates

Concrete Riser
water level

KAYUGASOLUTION



Asset Class

Curb Outlet

Drop Inlet

Drop Structures

Energy Dissipator

Description

A storm drain outlet in a
curb

A vertical inlet to a buried
culvert or storm drain
attached at the upstream
end of a horizontal culvert.
The drop inlet can be

constructed as filter to
prevent debris from
entering the culvert and
causing it to fall

A structure designed to
dissipate energy in
channels with steep
gradients to maintain
control of flow.

A structure designed to

protect downstream areas

from erosion by reducing
the velocity of flow to
acceptable limits

Samplelmage

KAYUGASOLUTION



Asset Class

Filtered Dropnlet

Filterra

Grate

Headwall Inlet/Outlet

Description

A drop inlet that filters
various pollutants

A selfcontained storm
water treatment system
that packages soil media,

plants, and drainage
infrastructure into a
specially designed, pre
fabricated concrete
structure

A metal structure that
prevents trash and debris
from entering the drain

A retaining wall with storm
water pipe inlets or outlets

KAYUGASOLUTION




Asset Class

Hi Rate Biofilter

Gabion

Inlet

Junction

Description

A pollutant removal systen ==

A cage filled with rocks or
concreteused for erosion
control.

A point of intake for storm
water

A formed control structure
used to join sections of
storm drains structures

KAYUGASOLUTION



Asset Class Description

Astructural stormwater
treatment system that
utilizes a multistage
treatment processes to
Modular Wetland preventcoarse to fine
sediment and
hydrocarbons from
entering the subsequent
wetland chamber

A structure that captures &
variety of pollutars, such

Nutrient Separating Baffle Bo: . .
P 9 as sediment and debris,

NSBB . .
( ) which prevents nutrient
leaching
A point of discharge for
Outlet P 9
storm water
A device used to control
Plate

storm water flow

KAYUGASOLUTION
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Asset Class Description Samplelmage

A device used to plug

Plu L
9 storm drain pipes

Rock or other material
Rip Rap used toline channels to
combat erosion.

A hydrodynamic separatol
that traps trash, debris,
Vortechs and hydrocarbons and
separates them from the
runnoff

The initial step in developing an asset register was to consolidate all previously existing assetidatai (i @ Q &
various information systems (e.g., Gl8¢ity, Excel spreadsheets)dra centralized database (i.e., asset register).
Once the data wasonsolidated a data gap analysis was performed to determine which assetfor asset
attributes were missing from the register. This data gap analysis built a foundatitimefdata collection part of

the project.

The development of the asset register required establishing the following key components

- Asset Definitiong Helps todefinean assetWith the asset definition established, the City is able to separate
assets from components and filter assets depending on how they should be managed.

- Asset Hierarchy Organizes the thousands of assets in the asset register. With thetdssarchy, the City
is able easily find and support asset management decisions at any level within the asset hierarchy.

- Asset Classes Groups the assets to allowéhCity to characterize the |Heycle behavior of thousands of
assets in the register. Assset class is developed by grouping assets with similar characteristics, such as
type, function, useful life, material, and size. It is used these asastes to help model the li®ycle cost
of the assets.

KAYUGASOLUTION
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2.1 Asset Definition

An asset definition establishes what will be included in the asset register. It defines an asset as opposed to a
component. In the casef drainage assets were defined as those with a significant value (above $5,000) and/or
are required to be managed (e,geplacement, rehabilitation, maintenance, inspection) to meet safety, capacity,
and/or regulatory levels of seice.

2.2 Asset Inventory

Once the asset definitiowasestablished the City began compiling the asset registeatawas gatheredrom GIS
which wasdeveloped fromdrawings Only a portion of these assets have been verified in the;ffeldher
verification and assessment on the Drainage Management System assets is in priegrdss detail on field
verification can be found in Section72Condition Assessment.

The table belowpresents a summary of the drainage asset inventdhe table shows the asset inventory of
drainage assets by asset class and asset type or matssishown in the tablehere are over 33 miles of brow
ditches Approximately 90% (31 mi) ofldrow ditches were concretd:or channels, there were approximately 9.2
miles of concrete, 8.7 miles of natui@diannel, and 4 miles of riprap.

Table2-1 Drainage Asset Inventory

Asset Type Length (ft) Length (mi) Area (SgFt) Count ‘

Box Culvert 41,468 7.9 377
) Concrete 161,202 30.5 553
Brow Ditch
Natural 17,975 3.4 54
Natural 46,046 8.7 98
Concrete 48,672 9.2 89
Channel -
Riprap 21,681 4.1 19
Gabions
DetentionBasin 2,978,296 40
River 10,071 1.9 10
Secant Walll 700 0.13 1
Stream 98,521 18.7 273
KAYUGASOLUTIOMN
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The following table shows the asset inventory for junctions. Most of junctions were drop inlets (3,906; 37%) and
cleanout access covers (3,571; 34%).

Table2-2 Junction Asset Inventory

Asset Type Count ‘
Outfall 148
Catch Basin 921
Continuous Deflection System (CD: 25
Cleanout Access Cover 3,571
Corrugated Metal Pipe Riser 18
Concrete Riser 6
CurbOutlet 90
Dissipater 147
Drop Inlet 3,906
Filtered Drop Inlet 348
Filterra 42
Grate 27
Headwall Inlet 226
Headwall Outlet 289
Hi Rate Biofilter 2
Inlet 126
Junction 494
Modular Wetland 10
NSBB 3
Outlet 93
Plate 3
Plug 46
Slotted

Vortechs

KAYUGASOLUTION
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The following table shows the asset inventory for drainage pipesr 85% of the drainage pipes were RCP, with a
total 176 miles, and 6% of the pipes were CMP, with a total 13 miles.

Table2-3 Drainage Pipe Asset Inventory

Asset Type Length (ft) Length (mi)

Acrylonitrile Butadiene Styrene (ABS 126 <0.1
Asbestos Cement Pipe (ACP) 39,862 7.5
Corrugated Aluminum Pipe (CAP) 279 0.1
Cast in Place Concrete Pipe (CIPCF 12,951 25
Cured inPlace Pipe (CIPP) 6,710 1.3
Corrugated Metal Pipe (CMP) 60,296 114
Corrugated Metal Pipe Arch (CMPA 271 0.1
Corrugated Metal Pipe B (CMPB) 1,512 0.3
Corrugated Metal Pipe C (CMPC) 728 0.1
Corrugated Metal Pipe L (CMPL) 4,521 0.9
Corrugated StedPipe (CSP) 1,658 0.3
High Density Polyethylene (HDPE) 2,121 0.4
Prestressed Concrete Cylinder (PCC 688 0.1
Polyvinyl Chloride (PVC) 31,139 5.9
Reinforced Concrete Pipe (RCP) 931,334 176.4
Spiral Rib Pipe (SRP) 165 <0.1
Vitrified Clay (VP) 50 <0.1

KAYUGASOLUTION
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2.3 Asset Hierarchy

An asset hierarchy helps to efficiently and effectively organize thousands of assets in the asset Fégiste?-1

belowprese/ G & |y 2@SNBASE 2F (KS I aabrainageVanmpeMdEnkSystea G 6f A a KS|
— Box Culvert B ox Culvert Type g Jurisdiction Type feg Grid Location

— Channel —_ Channel Type [Eamd Jurisdiction Type Grid Location

m Detention Basin el Detention Basin Ty  Jurisdiction Type [ Grid Location

— Junction _ Junction Type [Egad Jurisdiction Type Eeg Grid Location

©
<
o
>
loo
=
=
O
et
o
f=
O

Drainage System

Grid Location

Grid Location

{ Not Under the Roadgd Jurisdiction Type e Material _—

Under the Road B Jurisdiction Type Fed Material

Figure2-1 Drainage Asset Hierarchy

At the higher levels, the drainage assets are sontéd generalassetcategoriegi.e., box culvert, channel,
detention basin junction, pip8.

For the drainage pipes, the next level in the hierarchy differentiates pipes into the ones that are located under the
road and the ones that are not under the rodebr the rest othe assets, the next level describgsecific asset
types. For example, channels are categorized into channels, brow ditch, streams, and rivers.

The next level describes the jurisdiction (gaublic, open space, easement) of the drainage assets.
2.4 AssetClass

Assets are grouped into classes to more efficiently model and manage the assets. An asset class generally refers to
a group of assets that behave similarly. Grouping the assets into these classes allows easier modetnyglef life
behavior.

KAYUGASOLUTION



In the case ofhe DrainageManagement $stem,asseswere categorized intaclassesuch as box culvert, brow

ditch, channel, detention basin, junction, and pipe. These were then fughmrpedinto assets classes based on
material orvariety. For exampledrainage pipes were broken down into asset classes aachrrugated metal

pipes CMB, polyvinyl chloridgPVQ pipes, ancbther drainage pipe materialfhese asset classes help to group
assets that behave similarly. For instanoe;rugated metal pipeare expected to last approximately 40 years,

while concrete assets, such as concrete channels, are expected to last approximately 100 years. With the asset
classes, these assets can be grouped by similagylifee patternsThe drainage asset cl&ssareshown in the

Table2-4 below.

Table2-4 Drainage Asset Class

Asset Class

Box Culvert Curb Outlet Nutrient Separating Baffle Box
Acrylonitrile Butgdiene Styrene (ABS Cured in Place Pipe (CIPP) outfall
Pipe
Asbestos Cement Pipe (ACP) Detention Basin Outlet
Brow Ditchg Concrete Dissipater Plate
Brow Ditch- Natural Drop Inlet Plug
Cast in Plac€oncrete Pipe (CIPCP] Drop Structure Polyvinyl Chloride (PVC) Pipe
Catch Basin Filtered Drop Inlet Prestress((leadcccl:())r;c;;eete Cylinder
Channel Concrete Filterra Reinforced Concrete Pipe (RCF
Channel Natural Gabion Rip Rap
Cleanout AccesSover Grate River
Concrete Riser Headwall Inlet Slotted
Continuous Deflection System (CD¢ Headwall Outlet Spiral Rib Pipe (SRP)
Corrugated Aluminum Pipe (CAP) Hi Rate Biofilter Stream
Corrugated Metal Pipe (CMP) High Density E?;)éethylene (HDP Vitrified Clay (VP) Pipe
Corrugated Metal Pipe Arch (CMPA Inlet Vortechs
Corrugated Metal Pipe Riser Junction
Corrugated Steel Pipe (CSP) Modular Wetland

KAYUGASOLUTION
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2.5 Replacement Cost

With the asset inventory complete, each asset was assigned an estimated replacement cost. The replacement cost
is an estimated budget the City will spend to replace the asset including material, labor, and other indirect costs.
The estimated replacement costs wdyased orhistorical cost record<City staff estimatg or cost database

from othercomparablecities.

Figure2-2 below presents theotal estimated value ofirainage assets by asset class.

Total Valuation: S446 M

m Box Culvert

= Channel

= Detention Basin
m Junciton

= Pipe

335,510,000_'

$23,826,368

Figure2-2 Drainage Asset Valuation

The totalreplacement cosfor the DrainageManagement $stemis estimated by summing up the values of the
individual assetsWithout taking land into considerationhe drainage system valtie approximately $446 million.
This estimation is based on current yeknilars.The pipes have the highest total value at $150 million. Channels
and box culverts make up theert highest values at $132 million and $104 million, respectivélypipesand box
culvertswill need to be replaced with time; howeveratural channels will only require restoration and will not be
replaced.

KAYUGASOLUTION
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The installation profile provides an understanding of when the assets were constrocirestalled. It also helps to
give an indication of the age of the asséthe nstallation year for eachasset in the asset register wescorded
based orii K S histoiical @ata or through staff knowledgBome extrapolation was required to estimate the
install year.

The historical asset installation profile for the drainage assetsept for natural assetis presented irFigure2-3.
The graphillustrates thetotal replacementcostof assetdnstalled ineach year. Thanstallationcostis represented
in 2016 dollars anddoes not represent the actual capital investment that took place in any given year

Installation Profile

$30.000,000

$20,000,000

- I | |‘ ‘ ‘ || I‘ ‘|I“I
0 m_ -_Il-llll-l llll IIlI'Il II.I.I. II l I IlI lI-Il--
1950 1955 1960 1965 1970 1975 1980 985 990 995 2000 2005 2010

nstall Year

Value

2015 2020

Figure2-3 Drainage Installation Profile

As shown irthe installationprofile, installation of drainagassets was iniited in theearly 1950showever, no

large storm drain installation activities took place until 1966nstruction peakeci1970,and rose again in the

fFrGS mdT nQa -1990RK AnBtheNdotdblelg@wthvtdoRplacethe S NI @ HannQuedt ¢KAa RSO
continued until 2005 whe development of storm drain assets significantly tapered Bfffe trends generally

coincide with events in history (e.g., economic recessions, heightened government spending, and development of
communities) The sharp decreasathemidh nnnd NBLINB&Syda GKS /AGeqQa S0O02y2YAacCl
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Unlike the installation profile, which focuses on the past, the consumption profile focuses on an assessment of the
OdZNNBy G adrdisS 2F GKS aasSiaod ¢KS O02yadzYLIiAzy LINRTFAES LI
up. The profileshown inFigure2-4 provides an indication of the amount of assets reaching the end of their

expected lives and when they will require replacement.

Consumption Profile
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Figure2-4 Drainage Consumption Profile

The consumption profile wadeveloped considering estimatestje anduseful life of the asseti® most cases. In
some cases, the condition score assigned during Vielidfication was used; more details on the sample condition
assessment are provided in Section. A asset identified as 0% consumed indicates a new asset, whereas an
asset identified as 100% consumed indicates the asset has reached the end of it$ifesd@foé dollar value
represented in thegraph is a summation of all asset replacement cost (ir62Maillars) for each percentage of
consumption.

Drainage assets typically have long useful Jimessuch, most assets fall within less than 60% consuaregkr
However, some assets are in the?8® 100%consumedange. These assets are typically Corrugated Metal Pipes
(CMP) installedithemdp n Q& YR ¢cnQad alyeée 27 tieks&tmiteduideflSigs | NB y S| NJ

In addition,concreteandrip rap channels located at the Hilltop Park along the Telegraph Cadgad are in need
of rehabilitation due tcerosion problemsThe detailof failingassetsequiringimmediateattention are discussed
in Sectiond.1 of this report.
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2.7 Condition Assessment

Sample condition assessment was performed for chanteelget a representative understanding of the channel
condition.Because not every asset could be visitsinple channels were selected based on the location,
criticality, and size of the channel. For example, the channels along the Telegraph Canyon Road and Olympic
Parkway were assessed because these were channels along the major roads of tiegiof.the concrete
channels that were indicated in GIS were visit@dndition assessment on the Drainage Management System is
currently in progress. As updated data becomes available, the verified condition will be incorporated into the
overall program.

These asessment values were considered in the estimation of remaining useful iiggse2-5 highlightsthe
areas of channel where the coitidn assessmenivas performed in light bluélhere was a total 7 milesut of 77
miles(9%)of channeln whichthe sample condition assessment was perfodne

onal Bonitas

ty

4

@
Sowrces: Esri, DeLorre, HERE, USGS, Intermap, incement P Corp., NRCAN, Esri Japan, METI, Esri
China (Hona Kona). E3ri {Thailand). TomTom .

Figure2-5 Condition Assessed Channels

In general, the structural condition of the concrete chanmetéssound howeverthe sample channels assessed
generally had vegetation and sediment problemBSeoordinates ofproblematic areas in the channdiavebeen
collected in order tdhighlightthese assets in the database and gadilifferent management strategiés mitigate
the problem.
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There weresome natural channels alorigelegraph Canyathat had major erosion problesas shown irFigure
2-6. The details of condition assessmeasultare shown in Appendix A of this report.

Figure2-6 Natural Channel along Telegraph Canyath ErosiorProblem

After the condition assessment tookagk, the City took actions to mitigate the major erosion probkeaiong
Telegraph Canyon. In 2015, the City built a-it@fi-long secant pile wall to fix the erosion problems. The erosion
control structure willast about 100 years with proper maintenance.

Maintenancework resets theconditionof the asset to good condition, and it also resets the thedifele of the

FaaSido 'a +Fy aasSiQa O2yRAGAZY kkxanMNBnXdcubhNEGher aegs urdlz 2 R 02 y |
0KS aaSiQa O2yRAGAZY RNRLA 2yO0S 3IFLAYy 20SNJ GAYS®
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3 Risk

RBk is a key component of asset management. Risk is used for effective prioritization of limited resources. The two
main components of risk are Probability of Failure (Rofe) Consequence of Failure (CoF). PoF provides an
indication of timing to failure. CoF provides an indication of the impact of a failure.

The following formula is used to calculate risk:

. Probability of Consequence
.

3.1 Probability of Failure

The PoF score indicates the projected time until the asset fails to function at the established levels of Semie.
of the examples of level of service for drainaggsets would be channel stabilityhich includesrosion and
sedimentation management for flow conveyancenePoF score for each asseasbased orcondition orthe age

of the asset.

ThePoFwas classified into thrematings low, medium, and high probability (represented by green, yellow, and
red, respectively)As®ts considered high probability of failure were assets that bagsumedd5% or more of
their useful life. Assets with medium probability of failure were as®it had used up more than 50% and less
than 85% of their usefuMes Asses with low probabiity of failure were assets that had used up 50% or less of
their useful lves These classifications provide guidance with respect to the anticipated timing of failure.
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Figure3-1 belowsummarizes thé&oFdistribution for channelsincluding box culverts, rivers, streams, and brow
ditches. Of the total 84 milesf assetsapproximately71% 60 miles) have a low probality of failure,27% @3
miles) have a medium probability of failure, and approxima®8 @ miles) are estimated to have a high
probability of failure. The channels with high probability of failure have been classified as such mainly due to
maintenancegsues, such as heavy vegetation, debris, or sediment, and not due to structural Atuesgh
regular maintenance is ideal, stringent regulatisaquire permits in order to perform maintenancecduiring
permitsto enter the channebften takesseveralmonthsto a year. This stringent permitting requirement and its
long process significantlgssens the frequenoyf maintenance in thesehannels.

National
1ty

’ 3
\ -
@
&
=
PoF
Low
Medium
High - W Sources : EsrifHERE Delorme USGSuintermaps.inaement P Corp., NRCAN, Esri Japan, METI, Esri
China (Hong™ong), Esrij Thailand), TomTom, Mapmylndis, ® OpenStreethMap contributors, and the GIS
Us e Community . A 505 |
Figure3-1 Probability of Failure of Channels
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Figure3-2 belowsummarizes thé&oRdistribution for junctions (e.g., inlet, outlet, filterra, catch basin). Of the
10,552 assets, approximatedp% (0,109) have low probability of failure}% @32) have medium probability of
failure, and less than 1 %1(lare estimated to have high probability of failure. As expected, the junctions located
onthe western side of the City have more medium and high probgbdf failure assets due to agklost high PoF
junctions are plateandgratesinstalled betweerthe mid-1950sand mid-1970s. With estimatedseful lvesof 40

and 50years respectivelytheseplates and gratehave reached the ends of their useful livaesd will soon require
replacement. A condition assessment of high PoF asseftsrranted to verify the projected condition. If required
based orthe results of thecondition assessment, the estimated useful life may be extended or shexttto

reflect thetrue conditionof the assetsOther highPoFassets includetieadwall outlets along the channedsth
sedimentation and vegetation problems.

Middle

s W Solrces : Esfis HERE; Delorme; USGSuintermaps inaement P Corp., NRCAN, Esri Jspan, METI, Esri
China (Hong'Kengy. Esrij Thsiland), TomTom, Mapmylndis, ® OpenStreethsp contributors, and the GIS
Us er Community . £:090 T CR D05 T g,

¢ High

Figure3-2 Probability of Failure of Junctions

For inletscondition assessment meant to be done routinely (i.e., every 3 years). However, the City is currently in
the process of catching up on 10 years of deferred condition assessment. The PoF scores are being used to
prioritize the condition assessment and fieldrification process. The results of these assessments will then be
incorporated into the lifecycle cost logic.
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Figure3-3 summarizes thé&oFdistribution for dranage pipes. Of the total 207 miles, approximai@o (75

miles) have low probability of failuré1% @4 miles) have medium probability of failure, ad®# 8 miles) are
estimated to have high probability of failure. As expected, the CMPs locatéitke west side of the City are

showing more medium and high probability of failure due to age and corrodible mat@riabf 13 miles of CMPs,
more than 65% (8 milesjere are identified as high Pok 2015, the City has taken initiative to perform another
CQaV inspection in order to determine the current condition of the CMPs. The CCTV results are currently being
reviewed in order to identify the immediate needs area.

National
City
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= Medium

High Oy IS W Solrces - Esti HEREDelvme USGSuintermapyincrement P Corp., NRGAN, Esri Japan, METI, Esri
¥ h China (Hong"eng§, Esrif Thailand), TomTom. Mapmylindis, ® OpenStreetMap contributors, and the GIS
Us e Community o 4000 W CRB05 T Wag,

Figure3-3 Probability of Failure of Pipes
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3.2 Consequence of Failure

CoF was also assessed for each asset. CoF is a numerical measurement that represents the criticality of an asset,
that is, how large an impact the asset will have when it fails. The impact of an asset failure was assessed with
respect to the triple bottorine factors of sustainability: economic, social, and environmental. For example, a

large diameter drainage pipe will haadnigher CoF value compared to smaller diameter drainage pipe. This logic is
based on the fact that larger pipe will have higher aafsailureandthat flooding due to blockage of the pipe will

havea higher sociahnd environmental impact

The logic presented in the tables below was developed to determin€ttéor each asset based on location.

The geospatial factors such as strelassification, zoning type, facility type, asset class/size, proximity to river and
wetland, Multiple Species Conservation Program (MSCP) preserve, and Federal Emergency Management Agent
(FEMA) flood plain were used to assess@udfor the drainage asets.As shown irTable3-1 below, all of these

factors havea relativeimpact on social, environmental, and economic factors

Table3-1 Consequence of Failure Factors

Factors Social Environmental Economic
StreetClassification n n
Zoning n n n
FacilityType n

Asset Type n n n
River/Wetland n n
MSCP Preserve n n
FEMA Flood Plain n n
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Each of the factors firther broken down by their classification in each category. Each classification is rated based
on the criticality from 1 tdb, with 5 being most critical.

The criticality rating for the street classificatimshown inTable3-2 below. The criticality ratings were assigned
based on the street class in relation to the other street clasaesets that are located neightraffic roads, such
asafreewaysor arterialroads, have the highest criticality rating of 5. The assets that are located neas tioaid
are smaller and have less traffic, such as residestiabts havea lowerCoF rating. Peas such asligysor private
roads havea CoF rating of which is significantly lower than residential while still having value

Table3-2 CoF Criticality Rating Based on Street Classification

Street Class Criticality Rating

FreewayFreeway Ramp
Trolley

Railroad

Arterial

Collector

Residential
Private/UnPaved Street
Alley
Proposed/Abandoned
Constructed/Not Approved

Lo e R R O R L@ 2 IR @) R 6

Service/Dirt
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Zoning data was also identified as a factor influencingctiitecality of drainage asset®rainage assets located in
areas with high social impact (erggarhospitak, schoos, shopping centers) received the highest criticality. The
residential areas were further broken down pgpulationdensity. Areas with higher density received higher
criticality rating scoresThese zoning classifications are summarirethable3-3 below.

Table3-3 CoF Criticality Rimg Based on Zoning

Zoning Name Criticality Rating

Industrial

Commercial

Mixed Use (Mixed Use Commercial)
Residential (High)

Mixed Use (Mixed Use Residential)
Residential (Medium)

Residential (Low Density)

P N W W b~ o1 O

Park / Open Space
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Thecriticality rating for the different facility types are shownTiable3-4. The criticality rating was based on the
social impact of the facility closure, includingaunt of traffic the facility receivedzacilities such as hospitals and
schools had the highest criticality, followed by the recreational facilities andlilgemaller government facilities.

Table3-4 Criticality Rating Based on Facility Type

Facility Name Criticality Rating

Hospital

Trolley Station
Education Facility
ShoppingRetail Center
Post Office

Golf Course

Fire Station

Police Station
Government Buildings
Athletic TrainingSports
Museum

City Library

Church

PN N NN WOWwWw D> D OO0l O01

Marina
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Table3-5 shows the criticality rating based on tihultiple Species Conservation Program (MSCP) preseese
MSCP is a comprehensive habitat conservation planning program for southwestern Sag@iegoThe
percentage of preserve refers to the percentage of a specific area that is set aside as preserve area for the
program. Therefore, the higher the percentage of preserve land in the area, the higher the criticality.

Table3-5 Criticality Rating Based on MSCP Preserve

MSCP Preserve Criticality Rating

100% Preserve 3

75% Preserve 2

Table3-6 shows the criticality rating based on tik@deral Emergency Management Agent (FEMggets that are
located near the high flood risk zones have higher criticality.

Table3-6 Criticality Rating Based on FEMA Flood Plain

FEMA Flood Plain Criticality Rating
FP100 5
FP500 3
FW100 2
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Criticality is also measured by different asset classes as sholabia3-7 below. Assets such as channels, dams,
and detention basins had the highest criticality rating based on potential impacts of failure. Drainage pipes were
further differentiated by the diametefi.e., potential flow) pipes witha greater diameter received higher

criticality rating.

Table3-7 CriticalityBased on Asset Typathin Asset Class

Asset Class Asset Type Criticality Rating

Channel
Channel Box Culvert 4

Brow Ditch

Diameter x 72in 5

S

_ 18in O Diameter < 72in
Pipe

w

8in O Diameter < 18in

Diameter < 8in
Cleanout Access Cover
Junction
Catch Basin
Vortechs
Continuous Deflection System (CD!
Inlet

Junction
Riser
Outlet
Modular Wetland
Filterra
Filtered Drop Inlet
Plate

Detention Basin -

g gk P P P N WP 0101 01N

Dam -
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Each of the factors that affects the CoF triple bottom line factors are weighed based on the criticality as shown in
Table3-8.

Table3-8 CoF Score Weighting Factors

CoFHractor Weighting

StreetClassification 30%
Zoning 20%
FacilityType 15%
Asset Type 20%
River/Wetland 5%
MSCP Preserve 5%
FEMA Flood Plain 5%
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Figure3-4 summarizes the consequence of failure émannels, whiclincludes box culverts, riverstreans, and

brow ditches,as a result of the calculation logic shown in previous tables. Of the8dtaliles, approximately7%

(65 miles) are identified to have low consequence of failu@217 miles) have medium consequence of failure,
and approximatty 3% @ miles) have high consequence of failure. As the map shows, large channels located close
to major roads and highways were assigned medium or high consequence of failure.
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Figure3-4 Consequence of Failuré©hannels
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Figure3-5 summarizes the consequence of failure for junctions (e.g. inlet, outlet, filterra, catch basin). Of the total
10,552 assets, approximateti% (6,467) have low consequence of failurg/% @,888) have medium

consequence of failure, and less than 2% (197) have high consequence of failure. The junctions that were generally
located near the major roads, highways, or railrohdsl medium to high comsjuenceof failuredue to the high

traffic and large impact of a failure in these areas.
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Figure3-5 Consequence of Failure of Junctions

KAYUGASOLUTION

34



Figure3-6 summarizes the consequence of failure distribution for drainage pipes. Of the total 207 miles,
approximately 5% (1% miles) have low consequence of failur%4 84 miles) have medium consagnce of

failure, and less than 3% (6 miles) have high probability of failure. Drainage pipes with large diameters located
along the major roads were assigned medium to high critigatlitg is because large diameter pipes have a higher
replacement costiad a larger impact when they fail due to the volume of water flowing through them
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Figure3-6 Consequence of Failure of Pipes
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3.3 Risk

As defined earlier, risk is a combination of probability of failure and consequence of failure. The following figures
show the resulting risk profile for therainageManagemeniSystem.

Figure3-7 summarizes the risk for channels, whiicttludes box culverts, rivgrstreans, and brow ditcles Of the
total 84 miles, approximatel@6% ({3 miles) are identified as low risk4% (L1 miles) are identified as medium
risk, and approximately 1% (less than 1 mile) is estimated to be high risk.

National
City

—~

A
o

-t

Chula

7 % y )'.V‘“'g 2

£y
cey

Risk

Low

= Medium

High Oty Ty MM W Soirces | EsFifHEREDetorme USGSniptermap;inaement P Corp., NRCAN, Esri Japan, METI, Esri
h China {Hong"Kong)'Esrif Thailand), TomTom, Mapmylindia, ® OpenStreetMap contributors, and the GIS
Us er Community N 4000 WA B05 T Wag,

Figure3-7 Risk of Channels
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Figure3-8 summarizes the risk for junctions (e.g. inlet, outlet, filterra, catch basin). Of the total 10,552 assets,
approximately94% 0,952 are identified as low risknd 6% 600) are identified as medium risk.
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Figure3-9 summarizes theiskfor drainage pipes. Qhe total 207 miles, approximateB4% (74 miles) are
identified as low risk15% @2 miles) are identified as medium risk, and less than 2%i(e9 are estimated to be
high risk.
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Figure3-10 shows the risk matrix for thBrainageManagementSystem. This matrix gives a visual representation of the risk the assets pose. The risk is color
coded depending on the CoF and PoF scotash Eection of the risk matrix presents the replacement cost and number of assets in that risk range.

In general, the City decided to focus on the assets in the red zone (i.e., Catch Up), which represents the assets hahigbsst risk to the Citfthe
assets in the red zone also include the backlog work (i.e., activities from previous yearsvihgehi take place).
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Hgure 3-10 Drainage Risk Matrix

Thetotal estimated cosfor all assetsn the red pne equated to approximately B0 million. For theassetsn the red zoneapproximately $1 million is
expected to be spent on channel replacement for chasttet are facing major erosion problesnApgroximately $40,000 is expected to be spent on
channel maintenance (e.g. vegetation removal, sediment remavaethannelshat had high riskdue to maintenance condition. Approximately $2 million is
expected to be spent on replacing CMPs that are nealiagnds of their useful lvesand are located in critical areas.



4 Future Needs
4.1 Immediate Needs

¢KS /AGeQa RNIAYIFI3IS aasSia NS vyzalte

Ay 3JA22R akKl LIS |
starting to deteriorate due to their age and the corrodible nature of the material.

In 2005, the City has performed condition assessmentll the CMP in the City using CCTV. As showigimre

4-1, most of the CMPs, highlighted in red, are located in the older parts dCitiyeespeciallyaround the
downtown area.
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Figure4-1 Corrugated Metal Pipes

There are approximatel¥3 miles of CMP located in the CiB5%(8 miles) of these pipes haveonsumed35% or
more of their useful iesand neal immediate attention According ta2005condition assessment (i.e., CC@sla,

1.8 miles of CMPs were recommended to be lined with CIPP liner and 0.4 miles of CMPs were recommended to be
replaced immediately.

5S&LAGS KS relindaincrepiice &l ha @dbEmaticZMP based on the CCTV data, not all the pipe
failure could be predictedAs shown in thé&-igure4-2 below, aCMP located neasne of the elementary schosl
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failedandcreated a sinkholein February 2015-ortunately, no one was hurt during this failure. Howetkee
social and economic impact was high for the City.

'5W;ﬁl,-"

Figure4-2 Sirkhole Caused by Pipe Failure on Oleander Ave near Valle Lindo Elementary School

In order to prevenfuture failures andto drive lower lifecycle cost, the Citytilized the asset management
strategies. The investigation of the failed pipe revealed thetai$ installed in 1967. Using this data, the City
decided to investigate all pr&975 CMPsshown in the figure belowlhrough visual inspection, the City hopes to
capture CMPs before failure and rehabiléghe pipes byiningthem. The failure cost th€ity around $250,000 to
fix. As a result, the City repurposed $1.2 million from streets to prevent future failDnasng this ongoing
processCMPs with condition 5 will be addressed first. Proactivehabilitating the CMP will cost the City about
1/3 lessthan the replacement costhile extending the life of the pipapproximately30 years.
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Figure4-3 CMP Investigation

The Cityhas alreadyaken initiative to identify problematic CMPs by performing CCTpétt®n in 2015.
Incorporation of this inspection data into the Draindganagement System is recommended in the future as part
of the continuous improvement process.

4.2 Life-cycle Cost Logi

Life-cycle cost analysiprovides the City withn estimation ofthe total cost of ownership of the assebver their
lifespans It is a key element in helping to project the financial responsibility of properly managing the asset to
fulfill the sewicerequirements. Through lifeycle cost analyses, the City is able to gain understanding for each
assetof what action (i.e.replacementyrehabilitation, maintenance) is required at whtthe and how muchit will
cost By consolidating the projected asset actions y@ayear,the estimated budget and resources required to
perform the workcan be projectedProjecting the future needs allows the City to prepare for the financial and
resource requirements.

The following sections document thegic used to calculate the I#fgycle cost calculations for the drainage assets.
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421 Channel

Sample channel condition assessment was performed to determine the structural and maintenance (e.g.,
sediment, vegetation) condition®epending on theerified conditions,estimated useful lifevas adjustedin
addition, depending on theediment and vedation findings the maintenance frequency of these channetsre
adjustedto better reflect the actual condition.
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The detailed lifecycle cost logic for chanregb shown inTable 41. For concrete channels and brow ditches,

replacement of the concretes recommended after 100 yearAlthough concrete has long useful life of 100

years, rehabilitation is necessary to fix the joints and cracks throughout tregidn2 ¥ G KS | a3 %apQa f A FSd
channelsthere is no replacemenhowever, replenishrant of the rockss recommendedvery50 yearsat 50% of

the constructioncosp { Ay OS y I GdzNI £ FaasSia ¢62yQli 06S NBLIFOSRI 2yf e
maintenance activities include vegetation removal, sediment removal, debris repandthe cost bpermit

which is applied for all the channel assets.

Table4-1 Channel Life Cycle Cost Logic

Useful Rehab

Maintenance . Replacement Maintenance Maintenance
Life Frequenc
Condition Cost q 4 Re e Frequency(Years) Cost
(Years) (Years)
Standard 100 $2,000 per LF 25 $115 per LF 5 $80 per LF
High 100 $2,000 per LF 25 $115 per LF 4 $80 per LF
Concrete Medium 100 $2,000 per LF 25 $115 per LF 6 $80 per LF
Low 100 $2,000 per LF 25 $115 per LF 8 $80 perLF
Very Low 100 $2,000 per LF 25 $115 per LF 10 $80 per LF
Standard - - - - 5 $80 per LF
Natural/ Very High - - - - 2 $80 per LF
River/ High - - - - 4 $80 per LF
Stream Medium - - - - 6 $80 per LF
Very Low - - - - 10 $80 per LF
50 % of
Standard - - 50 Replacement 5 $80 per LF
Cost
50 % of
Very High - - 50 Replacement 2 $80 per LF
Cost
Riprap
50 % of
High - - 50 Replacement 4 $80 per LF
Cost
50 % of
Very Low - - 50 Replacement 10 $80 per LF
Cost
Natural
Brow Ditch Standard - - - - 5 $20 per LF
Standard 50 $75 per LF 50 $6 per LF 5 $20 per LF
Concrete
Brow Ditch Low 50 $75 per LF 50 $6 per LF 8 $20 per LF
Very Low 50 $75 per LF 50 $6 per LF 10 $20 per LF
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4.2.2 Pipe and Box Culvert

The detailed lifecycle cost logic for pipes afmbx culverts are shown in the table belowhe useful lives of the
pipes depend on the material. Thiseful livesof pipes rangdrom 40to 90 years. The replacement cost for these
pipes varydepending on the diameter of the pipebhesecostsinclude thematerial cost as well as the labor cost
for pipe replacementln addition, it is recommended that pipes be inspected every 5 to 10 years, depending on
the pipe material. Box culverts have a long useful life of 100 years.

Material

Table4-2 Pipe and Box Culvert Lifgcle Cost Logic

Useful Life

(Years)

Replacement Cost

Maintenance
Activity

\VETNCHER
e Frequency

(Years)

Maintenance
Cost

ACP 80 Varies; $55 $2,000 per LF CCT\Inspection 10 $3per LF
CAP 80 Varies; $55 $2,000 per LF CCTV Inspection 10 $3 per LF
CIPCP 80 Varies; $55 $2,000 per LF CCTV Inspection 10 $3 per LF
CIPP 80 Varies; $55 $2,000 per LF CCTV Inspection 10 $3 per LF
CMP 40 Varies; $55 $2,000 per LF CCT\Inspection 5 $3 per LF
CMPA 40 Varies; $55 $2,000 per LF CCTV Inspection 5 $3 per LF
CMPB 40 Varies; $55 $2,000 per LF CCTV Inspection 5 $3 per LF
CMPC 40 Varies; $55 $2,000 per LF CCTV Inspection 5 $3 per LF
CMPL 70 Varies; $55 $2,000 pelLF CCTV Inspection 5 $3 per LF
Pipe cnﬁ;r;:]zecs 60 Varies; $55 $2,000 per LF CCTV Inspection 5 $3 per LF
CME?“ZGCS 60 Varies; $55 $2,000 per LF CCTV Inspection 5 $3 per LF
CSP 70 Varies; $55 $2,000 per LF CCTV Inspection 10 $3 per LF
HDPE 80 Varies; $55 $2,000 per LF CCTV Inspection 10 $3 per LF
PCC 80 Varies; $55 $2,000 per LF CCTV Inspection 10 $3 per LF
PvC 80 Varies; $55 $2,000 per LF CCTV Inspection 10 $3 per LF
RCP 80 Varies; $55 $2,000 per LF CCTV Inspection 10 $3per LF
VC 90 Varies; $55 $2,000 per LF CCTV Inspection 10 $3 per LF
ABS 80 Varies; $55 $2,000 per LF CCTV Inspection 10 $3 per LF
Box Culvert - 100 $2,500 per LF - - -

! These CMPs are the pipes that were identified as needing lining during 2005 CCTV inspection. It is recommended
that these be relined in 2016 and then replace it completely with new material 30 years after the relining them.
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4.2.3 Junction and Detention Basin

The lifecycle cost logic for junctions amigtention basins is shown in the following tablMany ofthese assets are
concrete anchave long useful livesvhile ®me of the various metal assets have shorter useful lives (e.g., 40
years) The cost includes the material cost as well as the laborfooseplacement. The inspection cost is derived
from estimating approximate time the City staff needs to spend in order to perform visual inspection per asset.

Table4-3 Junction and Detention Basin Managerh8trategies

Useful Life . - Maintenance Frequency .
(Years) Replacement Cost  Maintenance Activity (Years) Maintenance Cost

Catch Basin 100 $6,000 EA - - -
CDS 100 $18,000 EA Visual Inspection 3 $275 EA

Cleanout Access Cove 100 $1,000 EA - - -

CMPRiser 60 $2,500 EA - - -

Concrete Riser 100 $2,500 EA - - -
Curb Outlet 100 $3,500 EA Visual Inspection 3 $30 EA
Dissipater 80 $10,000 EA Visual Inspection 3 $275 EA
Drop Inlet 100 $3,500 EA Visual Inspection 3 $275 EA
Filtered Drop Inlet 100 $4,500EA Visual Inspection 3 $275 EA
Filterra 80 $10,000 EA Visual Inspection 3 $275 EA

Grate 50 $500 EA - - -
Headwall Inlet 100 $7,500 EA Visual Inspection 3 $275 EA
Headwall Outlet 100 $7,500 EA Visual Inspection 3 $275 EA
Hi Rate Biofilter 80 $60,000 EA Visual Inspection 3 $275 EA
Inlet 100 $3,500 EA Visual Inspection 3 $30 EA
Junction 100 $3,500 EA Visual Inspection 3 $30 EA
Modular Wetland 80 $20,000 EA Visual Inspection 3 $275 EA
NSBB 80 $60,000 EA Visual Inspection 3 $275 EA
Outfall 100 $10,000 EA Visual Inspection 3 $275 EA
Outlet 100 $3,500 EA Visual Inspection 3 $30 EA

Plate 40 $500 EA - - -

Plug 100 $1,000 EA - - -

SlottedDrain 40 $1,000 EA - - -

Vortechs 100 18,000 EA - - -
Detention Basin 100 $8 per SF Visuallnspection 3 $275 EA
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The preservation and restoration profile estimates the future financial needs for managing the assets. Preservation
and restoration refers to the activities neededduastainthe assets, whether the activity is replacement,

rehabilitation, or maintenance. Each asset in the register was assigned a life cycle cost. The life cycle cost logic was
developed based on cost of the activities necessary to keep the asset at the desireaf kamsice.

The lifecycle cost of each asset was calculated for ayiddr planning horizoriThe planning horizon was set to
100 years to visualize and account for full replacement of all assets in the Drainage Management iighiding
those with longnatural livege.g., pipes, channgl Every year, those assets requiring investment are identified
and summed to generate the preservationdarestoration profile. The lifeycle assessment allows the City to
proactively management the assets. The @iily be able to proactively plan for replacement of high risk assets to
prevent failure. The City will also have an understanding of the work and investment required for future years.
These estimations will be used to prepare the budget and resourcesreelja sustain the delivery of services.
When budget and resource limitations exist, the City will be able to prioritize the needs by risk to ensure the
budget is first spent on high risk assets. In essence, the City will be able to ensure that risiongducaximized
with minimal expenditure
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A projection of theDrainageManagement®® & (i Sovigangefinancial needs for the next 100 years is presenteBligure4-4. The average annualized
needfor the 100year planning horizon isstimated to be$10.7 millionper year Thelargepeaks offeplacement and rehabilitation needs these years

past 2060are mostly caused by concrete channels and box culverts constructed between 1960 and' h886 assets will reach the end of their useful lives
at the times of these peak&nowing when these rises in annual budget needs occur allows the City to prepareaaadartheir assets proactively.

— Annual Average
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Figure4-4 100-YearDrainage Preservation and Restoration Profile
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A projection of theDrainageManagemen{ @ 8 1 SY Q& TFA Y| y OA lyéarsys pré&sBriied Rigutd-5i ThSann(&8 &vérage nmeeds over the next
10 years is approximately $6.6 million. TheyEar average is lower than the 1§@ar average since the projectéiching of concrete structure
replacements will likely to occur between 2060 to 2080.

— Annual Average
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$9,000,000 Ml Detention Basin
o 56,68 Ml Junction
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$0 ¢ - =
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Figure4-5 10-YearDrainage Preservation and Restoration Profile

A projection of theDrainageManagemenf{ & & (i S Y Gaineckd\fof the r@xt 2@ears is presented iRigure4-7. The average annual needs over the next
20 years is approximately $7.1 million.
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Figure4-6 20-Year Drainage Preservation and Restoration Profile
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A projection of theDrainageManagemen{ @ 8 1 SY Q& TFA Y| y OA lyéarsys pré&sBriied Rigutd-7i ThSavefafetaninual nmeeds over the next
30 years is approximately $7.1 million.
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Figure4-7 30-Year Drainage Restoration and Preservation Profile
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The table below shows a summary of the annual average preservation and restoration needs for the Drainage
Management System. Because many of the Drainage Management System assets that have long useful lives (e.g.,
concrete channels need replacement evef0Years) are in relatively good condition, the replacement of these
assets is estimated to take place farther in the future. The replacement of these assets fall beyond the shorter

planning horizons (e.g., 10 years, 20 years), resulting in lower avenagelaneeds compared to the 18@ar
average annual needs.

Tabled-4 Average Annual Preservation and Restoration Needs

Average Annual
Planning Horizon Preservation and

Restoration Needs

10 years $6.7million
20 years $7.0million
30 years $ 7.1 million
100 years $ 10.7million
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The following figures show the separated average annual needs for replacement versus preservation.

Figure 48 shows the replacement profile for the drainaggsets by the first level of the asset hierarchy (i.e., box culvert, channel, detention basin, junction,
pipe). The average annual needs for drainage asset replacement alone is approximately $4.5 million.

Replacement Profile
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Figure4-8 Drainage Replacement Profile
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Figure4-9 below shows the preservation profile based on firet level of the asset hierarchye., box culvert, channel, detention basin, junction, pipe)

The assedthat require the greatest invesient are channes because channels require frequent maintenarag shown in the lifeycle cost logiavhich

can have significant costs.
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Figure4-9 Drainage Preservation Profile by Asset Class
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Figure4-10 shows the breakdown of types of preservation. As expected, most of the investment is required for maintenance becausmtie cha
maintenance makes up most of the preservation effoftisere are other costs such as concrete rehabilitation cost, visysddtien cost for junctions,
channel inspection cost, CCTV condition assessment cost for the all the pipes, and relining cost for CMPs.

Preservation Types
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Figure4-10 Drainage Preservation Profile by Preservation Type
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Once the asset management plan has been established, it is important to examine the work that has been done in
order to identify future improvement opportunities. In this section, the asset management system dsaathe
confidence level of the data and methodology developed throughout the project.

The confidence level is rated based on the following factors:

1. Asset Inventory, examines the completeness of the asset data

2. Data Qualityc examines the quality and cortgieness of the asset attribute data used to develop the asset
management plan

3. Condition Assessmemtexamines the quality and completeness of the condition assessment data

Asset Valuatiorg examines the accuracy of the methodology used to calculate asdat

5. Lifecycle Cost Logigcexamines the accuracy and completeness of the methodology used to calculate the life
cycle cost and the results

6. Riskc examines the accuracy of the risk assessment methodology and results

Staff Reviewg examines the staffivolvement in the development and review of the asset management plan

8. Technical Committee Reviegwepresents the review by the asset management program technical advisory
committee

B

=~

The following table presents the confidence level factors and their idmeweights used to calculate the
confidence level.

Table5-1 Confidence Level Logic

Asset Inventory 20%
Data Quality 15%
Condition Assessment 20%
Asset Valuation 10%
Life-cycle Cost Logic 10%
Risk 10%
Staff Review 5%
Technical Committee Review 10%

tKS O2yFARSYOS fS@St FIOG2NJ g6SA3IKGaAa NB olFlaSR 2y GKS
inventory and condition assessment were of particuttaerest to the City in this phase of the development of the

asset management program. As such, these areas had a high weight in the overall confidence level rating. Another
2F GKS / AG@&Qa YI Ay -BanltHte part sflitsiandiskel®iyie’sp theNdcEhisal dordittee

review was given a significant weight.
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Table5-2 Drainage Confidence Level

Confidence Level Factor Confidence Level Weighting Factor Weighted Confidence
Rating Score LevelRating Score
Asset Inventory 50% 20% 18%
Data Quality 50% 15% 7.5%
Condition Assessment 40% 20% 10%
Asset Valuation 90% 10% 9%
Life-cycle Cost Logic 60% 10% 6%
Risk 50% 10% 5%
Staff Review 90% 5% 4.5%
Technical Committee Review 0% 10% 0%
Total Score 50%

Asset Inventory (Unweighted Scoei%)

While afull GIS database of all the drainage systessetsexists the accuracyand completeness of the inventory
needs to be verified. As the inventory is verified, the asset inventory confidemekwill rise.

Data Quality (Unweighted Scor&0%)

The data was already available in GiSweverthe data had a lot of gaps with missing information on material,
drainage types, sizes, and installation years. Many assumptions were made in ordlehtodata gaps. For

example, missing installation years were filled by using the drawing years; if there were no drawing numbers, the
recorded year map was used. The data will be improved through CCTV assessments and field work.

Condition Assessment (Waighted Score 50%)

Approximately 10% of the channels were visited during the condition assessment. In addition, the City has
performed CCTV assessment on the CMPs in 2015, and the result of the assessment is currently being analyzed.
Once the analysis iperformed, the assessment data can be incorporated in the asset management pragram.
confidence in the condition assessment data will also rise as condition assessment is performed on other assets
(e.g., other types of pipes).

Asset Valuation (Unweiggd Score 90%)
Asset replacement cosistimateswere based on recent records, andnfidence in the valuation estimates is high.
Life-cycle Cost Logic (Unweighted Sca8%)

For pipes and storm drain structuresgtlife-cycle cost logic was driven bytensive knowledge from City staff as

Sttt Fa NBOSyid O2ai KAadz2NE TheNigcyclelcdstSogit far Ehamdls, howevey, i Sy I y O
required some assumptions; because the channel widths were mostly unknown, the logic was eshassdan

the average width rather than the actual width of the channel.

KAYUGASOLUTION
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Risk (Unweighted Scor&0%)

Condition assessment, which drives the PoF analysis, has only been performed on 10% of the channels, and the
results of the recent CCTV assessmentlierfipes are still in progresa.robust CoFatculation methodology was
developed with input from City staff. As tldata quality improves and the condition assessment has been
analyzedthe risk level confidence score will rise.

Staff Review (Unweighte8icore- 90%)

City staff were highly involved in the development of trainageasset management program, which led to a high
confidence level rating.

Technical Committee Review (UnweighSsibre- 0%)

The technical committewill review the results of this asset management plan and its analysis.

The following areas are theext stepshat will be takento further improve the Drainage Asset Management Plan.
Data Quality

Some of the channel attributes are not complete. In order to close the data gap, assumptions were made. For
example, irmanycases, instadition year was not provided. In that case, the installation year was derived from the
drawing number, nearby/connectkasset, ofrom recorded map datdt is recommended that the City gather all
the information including using field verification and inspectianprder to develop more actate cost

assumptions and lifeycle cost logic. In addition, the data needdtocontinuously updated and maintained in
order to keep a record of all the activities done to the asset.

Also, the GIS data had inconsistent naming convention and data schema throughout. For example, the channel
data had channel type information under tineaterial (e.g. brow ditch, channel) insteafllisting the material of
the channel.

Condition Assessment

As mentioned in the report, condition assessment was only performed on a sampling of the Drainage Management
System assets. In the future, conditiaasessment should be performed the remaining assets for the most
accurate analysis and future preservation and restoration needs.

Levels of Servi@nd Resources
Levels of service NB & LISOATAO | OGABAGASE RSOSt mafSesspetic YSSG GKS /7
performance metrics to allow the City to measure how well they are achieving the target performance. Defined

levels of servic® 'y 6S dzaSR (2 (GNJI O]l LISNF2NXIyOS 2F (G(4KS /AdeqQa |
in alignnent with the missia or goals of the organizatioifhese levels also help to determine the levels of
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resources needed for the management of the syst®art of the next steps for the Drainage Management System
will be to establish levels of service.

Risk

The Cityhas agreed on scoring criteria set for determining the CoF score. Although the CoF score will not change
unless there will be changes made to the scoring criteria, the PoF score will change depending on the condition of
the asset. It is highly reaamended that the City continues to collect and update the condition data in order to
further improve the PoF scores, and maintain consistency among scoring, which will be aided by the updated
maintenance guidelines. It is recommended that assets suchoa® strain pipes be inspected using CCTV at least
every 10 years in order to assess the condition.

LifecycleCostLogic

Assumptions, such as useful life, were made based on the deterioration characteristics of certain asset classes. In
the future, the usetl life can be further improved by keeping record of replacement and rehabilitation data.
Furthermore, thdife cycle cost logic is alsdfected by LOS. If there are changes in the LOS, thelifehmy/cle cost
logicswill need to change in order to meéte new LOS.
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Appendix A

The table shown below shows the detail result of the condition assessment result for channels.

Asset Install : Length Structural Struc'fu-ral Maintenance Malnter_mgnce
Type Material " Condition o Condition
ID Year (ft) Condition Condition
Comment Comment
Brow Mn16
Ditch 675 1987 Concrete 102 2 2
Brow @ Mnl17
Ditch 198 1987 | Concrete 1,122 2
Brow Mnl4
Ditch 266 1990 Concrete 681 2
Minor
surface
Brow @ Mnl14
Ditch 612 1980 @ Concrete 404 3 wgar, 1
minor
cracks
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Asset Install Length Structural SULCtUIEl Maintenance Maintenance

D vear M¥™ Ty condiion MMM congion - SoMdOn
Comment Comment

Brow Mnl6

Ditch 894 1990 Concrete 767 2 1
Brow @ Mnl14

Ditch 550 1988 | Concrete 393 2 1
Brow Mn15

Ditch 078 1992 Concrete 42 2
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Asset Install : Length Structural Struc'FL!raI Maintenance Malnter_mgnce

Type Material " Condition " Condition
ID Year (ft) Condition Condition
Comment Comment

Brow @ Mn24

Ditch 012 2003 | Concrete 1,014 1 New

Clien oy 1976 Concrete 703 2 3
nel 247

Chan | Mn17 1988 @ Concrete 318 2 1
nel 319
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Asset Install Length Structural

Type D Year Material (ft)

Chan Mn17
nel 541 1979 Concrete 42
Chan  Mn24
nel 358 1978 @ Concrete 334
Chan Mn14
nel 862 0 Natural 657

Structural Maintenance

Condition Mamtepgnce Condition
Condition
Comment Comment
Major
spalling/cr
acks 2
(exposed
rebar)
4
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Install Length  Structural Structural )i tenance  Maintenance

Year Material (ft) Condition Condition Condition Condition
Comment Comment

Chan Mnl5 1990 | Concrete 20 , ,
nel 093

Minor
Chan| Mn16 | o0 | concrete| 74 3 spalling/cr 3
nel 163

acks
Chan Mnl14
nel 614 0 Natural = 1,960 3
Chan Mni15
nel 769 0 Natural 318 3
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Asset
Type D
Chan  Mn15
nel 784
Chan Mn15
nel 781

Install
Year

1970

1992

Material

Concrete

Concrete

Length
(ft)

853

1522

Structural
Condition
Comment

Structural
Condition

Minor
surface
wear,
Minor
spalling/
cracks

Major
4 root
problem

Maintenance
Condition

Maintenance
Condition
Comment
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Asset Install : Length Structural Struc'Fu-raI Maintenance Malnter_mgnce

Type Material " Condition " Condition
ID Year (ft) Condition Condition
Comment Comment

Major
Chan ) Mnl5 1992 Riprap 238 4 root 4
nel 081
problem
Chan| Mnl4 | 4500 | concrete| 397 2 3
nel 425
Minor
surface
Chan  Mn15 wear,
nel 782 1970 @ Concrete 1,4%4 2 Minor 3
spalling/
cracks
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Structural Maintenance

L] Material o Struct_u'ral Condition Mamtepgnce Condition
Year (ft) Condition Condition
Comment Comment
Minor
surface
Chan Mn15 wear,
nel 783 1970 Concrete 1,340 2 Minor 1
spalling/
cracks
Erosion,
Chan Mn17 No
nel 667 1997 | Concrete| 878 4 stabilizati
on
Chan| Mnl7 | 4500 | concrete| 1381 2 1
nel 685
Chan Mnl14
nel 863 0 Channel 137 4
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Structural Maintenance

Type Asset Install Material Length Struct_qral Condition Mamtengnce Condition
ID Year (ft) Condition Condition
Comment Comment
G I 1995 Concrete 328 4
nel 354
Chan | Mn15 1981 Concrete 480 2
nel 778
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Asset Install Length Structural SULCtUIEl Maintenance Maintenance

Type D Year Material (ft) Condition Condition Condition Condition
Comment Comment
Chan Mn1S 1978 Concrete 225 2 2
nel 780
...ull"m:
Major T
spalling/cr o A
Chan| Mni7 1978 | Concrete| 952 4 acks 2
nel 681
(exposed
rebar)
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Asset Install Length Structural SULCtUIEl Maintenance Maintenance

Type D Year Material (ft) Condition Condition Condition Condition
Comment Comment
Chan Mn17 .
nel 683 1978 Riprap 118 2 4
Minor
Chan | Mn15 1995 Concrete 2,038 2 spalling/cr 2
nel 773
acks
Chan  Mn15 460  Concrete 285 2
nel 775
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