Fundamentals of Asset Management

Step 10. Build Asset Management Plan

A Hands-On Approach



Tom’s bad day...
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AM plan 10-step process
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Recall View 4: Management framework
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Asset decision framework

Big picture Micro view
Whole portfolio Event based
perspective Specific asset focus
Trends Case-by-case decision
Macro forces points

Policy framework
Budget arena

Repair? Refurbish? Replace? Augment?
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Tom’s Jones Street asset management plan:

points
State of the facility
Facility is well into mature stage of life cycle
Most imminent major failure mode—capacity

Assume two years before peak design flow is
exceeded—qgrowth

Additional capacity can not be feasibly added
Required LOS
Stop SSOs
Meet Whispering Oaks flow requirements
O&M/CIP investment strategies
Keep lift station running for two years, then decommission
All replacement equipment sized for reuse in new lift station

Move to predictive maintenance (monitor intervals) for dynamic

(mechanical/electrical) equipment based on root cause
Run to failure with effective reactive response plan for rest

Key

Assure that reactive response plan provides for continuous functioning

(bypass/supplemental power/supplemental pump)
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‘ Steps in developing your AMP

1. Existing levels of service (LOS)

* Regulatory
e Customer-related
* Internal operations

J
4 * )
2. Assess existing assets
» Physical details
» Condition/remaining life
» Performance
» Capacity (current, ultimate
\_ pacity ( ) )
4 * )
3. Predict demand, LOS
» Capacity, demands
* Levels of service
* Performance risk
- J
4 * )
4. Predict failure mode
» Capacity (due to growth)
e LOS
* Mortality
» Efficienc
- Y Y
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Steps In developing your AMP, cont.

~

5. Predict capital program
Growth, augmentation
Renewal, reliability
New LOS

Business efficiency Y,

v

6. Predict O&M
e Growth (additional flows)
* New assets LOS
* Age of overall portfolio

- J
v

7. Predict future expend. model
Capital, debt service
Operations
Maintenance
Administration
- /

v

8. Predict future income model
* Rates
e Charges
e Other sources

\_ Total )
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‘ Steps In developing your AMP, cont.

l

\ 4

9. Ask: Are customers ] Yes (10. Execute
willing to pay? J L

No

\ 4

~

/11. Review program options (reduce cost)

Reduce LOS 12. Returnto 1,
Dispose of under-utilized and under-performing assets revise AMP
Manage demand for service (pricing, regulation) items as

Alter maintenance or operations

Accept higher residual risk necessary

\ Rationalize project work in order of risk /
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The Enterprise Asset Management Plan

Executive
Summary
J
I 1
State of the Assets Levels of Service Growth & Demand
Section - 1 Section - 2 Section - 3
. J . J
[
Lifecycle Management
Section - 4
[ O&M 1 [ Renewal ] Augmentation }
Y,
| : |
Risk Profile Mg{\atgement Financial Planning
Section - 5 rategies Section - 7
Section - 6 )

Business Improvement Plan
Section - 8
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The Enterprise Asset Management Plan

Asset Manage
Plan 2005

= " _I!|1"'I:r;' . v

l Brany eCountirSanitation. District

Orange County Sanitation District, Califo

June 2005

ASSet Mdragement -
PIENI2DD6 ;
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‘ The Enterprise Asset Management Plan—asset
system summary

1. Asset Profile

Metering & Diversion Structure
A total of six influent trunk lines bring influent into the metering and diversion
structure at Plant No. 1. This structure contains magnetic flow meters, pH
meters and electro-conductivity meters along with gates that can be raised or
lowered to move flows from one trunk-line to another as necessary. A portion
of the infiuent can also be diverted to Plant No. 2 through an interplant pipeline
to regulate flow into Plant No. 1.

Headworks #1 & #2

There are two Headworks at Plant 1, which have a total rated pump capacity of
210 mgd with 130 mgd of stand by. Headworks #2 can be increased by
another 70 mgd in the future by addition of another pump. It has two support
generation units with a power rating of 1000 KW. Headuworks #2 is the newest
and is the operated system and Headworks #1 is the standby system. Three
key processes for Headworks are bar screens, influent pumps, and grit
removal.

Screening Station (Bar screens)

Flow from the Metering and Diversion Structure is routed to the influent
channel for the leaned bar screens at #2. There are
four individual bar screen channels containing automatically cleaned screens.
Two of the screens are operated and the other two are standby. The structure
contains space to accommodate two additional screens in the future.

Main Sewage Pumps

After passing through the Headworks #2 bar screens, wastewater flows into the
Influent Pump Station wet well. The Influent Pump Station lifts screened
wastewater to the influent channel serving the grit removal chambers. There
are four 70 mgd variable speed pumps at Headworks #2 and two 30 mgd
constant speed pump at Headworks #1, which services as stand by pumps. A
sluice gate in this wet well can be opened to allow screened wastewater to flow
to the Headworks #1 Influent Pump Station wet well if required allowing the wet
wells at Headworks #2 and Headworks #1 to act as one large wet well under
extreme wet weather conditions.

Grit System (Grit Removal)
There are five aerated grit removal chambers at Headworks #2 and two at
Headworks #1 that are standby. The purpose of these is to remove inorganic
solids that are present in the wastewater. The removal of this grit helps
prevent clogging in pipes, protects mechanical equipment, and reduces the
amount of material that collects in the sludge digesters. Each grit chamber
contains four grit collection hoppers. Grit is removed from the chambers using
telescoping valves that continuously discharge grit slurry by gravity to
classifiers. Grit from the classifiers discharged to the conveyor belt carrying
screens normally or to a separate grit bin for off-site disposal. Flow from the
Headworks #2 grit removal chambers is collected in an effluent channel that
discharges to the Primary Influent Distribution Structure (Splitter Box).

Splitter Box

The splitter structure discharges to the Primary Clarifier Basin # 1 to 5 through
a 72 inch-diameter pipeline and/or to the rectangular PCB # 6 to 15 through
two 90 inch-diameter pipelines. Splitiing is accomplished using the sluice
gates.

2. Demand Profile and Performance

3. Failure Mode

5. Current Program

: . Stud
Table 1 Peak, Average and Standby Design Capacities Table 2 Failure Summary TBA Y
System Design Capacity Actual 5 A e
Min, max, peak and/or | Performance EEE (iEE! f71e) i
Sub System(s) (average) b Planning
s .. 2 3 TBA
Metering & Diversion Structure Max. Flowrate 490 MGD 2 2 s Z 5
T ®| © S
Hydrogen Peroxide Max. Pressure 150 psi 5 B 5 % é Design & Construction
O 0o o xx w L N
Sunflower Pump Station 30 MGD duty P1-105 - Headworks Rehabilitation and Expansion at Plant No. 1
30 MGD standby? ) R
Metering & Diversion 104 2 This project il and process i and
Headworks No. 1 30 MGD duty Structure . L ,
within the Plant 1 Headworks facility, to ensure that the
Main Sewage Pumps 30 MGD duty Headworks #1 10B 5 5 facility continues to be operational. Several studies have been conducted
30 MGD standby i o
Headworks #2 100 3 on the Headworks facility and a number of non-critical items have been
Grit Removal 2 chambers identified for repair and upgrade. The bulk of the project includes
Headworks No. 2 210 MGD duty upgrades to existing bar screens, an additional bar screen, a screenings
i to the grit removal facilities, improvements to
Main Sewage Pumps 280 MGD duty P P
70 MGD standby 4. Key Issues for Further Investigation the power distribution system including three new larger emergency
Bar Screens 4 units (+allowance for 2 General and process, structural and 18C
units to be constructed) upgrades.
234 MGD max -
1 unit standby Project 10 to increase flow to Plant 1 by 40 MG/D This project is in keeping with industry practices as required for reliable
Grit System Metering & Diversion Structure and d(?pendable plant operatlltl)ns ‘The capital budget identified on this
*  Grit Chambers 87 MGD duty sheet is based on the non-critical items necessary to ensure the facility
25 MGD standby Concerns about the reliability and accuracy of meters exist due to meter continues to function and conforms to the ultimate layout of the facility.
gt:’n‘:z standby failures. Proper operation of the meters is important because treatment The FY 2004/05 budgets for P1-71 and P1-105 have been reallocated
. costs are allocated to the various revenue areas based on influent meter after further evaluation of critical and non-critical work. P1-105 will
e« GritWashers Hydraulic 1800 gpm address increases in the facilities capacity to meet expected increases in
Overflow Rate 12,000 readings.
gpd/ft2 wastewater flow projected in the 2001 Interim Strategic Plan Update.
1 duty and 1 standby
v Y Headworks No. 1 P1-71 - Headworks Rehabilitation/Refurbishment
* Grit Storage Capacity 2 days 5 .

] Questions have been raised as to the ability of the headworks to operate The scope of work consists of rehabilitating and refurbishing the VFDs for
Splitter Box 325MGD properly under emergency conditions. the main sewage pumps and the cable trays and wiring from the VFDs to
Odor Control Facilities 3 @ 24000 cfm duty the pumps. An evaluation of the pumping capacity of Headworks No. 2 at

(Bleach) 1@ 24,000 cfm standby Headworks No. 2 Plant 1 conducted in 2001. Capacity issues will not be addressed through
« Feed Pumps 3@ 11.3 gph duty Grit Chamber No. 2 is out of service. this project as capacity upgrades are being handled through a separate
1@ 20 gph standby project (Ellis Avenue). There are other potential tasks items for this project
* Recirculation Pumps 4 @ 600-700 gpm duty which includes: a grit characterization study based on a computer model,
;géﬁgﬂoo gpm gate operators, and installation of ventilation in Headworks 1 to meet
6. Investment Program NFPA 820. Other tasks that were previously part of this project have been
* Muriatic Acid Scrubbing 1@ 30 gpm duty moved to Job No. P1-105.
Cleaning Pumps 1 @ 30 gpm standby Table 3 5-Year Summary
Fronk Line Scrubbers 24,000 CFM duy Tnsufficient This project is in keeping with industry practices as required for reliable
1* Caustic 24,000 CFM standby performance Investment | Total Cost | 2005- | 2006-  2007- | 2008 and dependable plant operations. These reliability of these VFDs must be
1* Biotower (thous.) :n;iec:ed ;oat 06 o7 08 09 restored by late 2008 such that Plant 1 may reliably accept diverted flow
Ferric Chioride 3@ 200 gph duty CE03 € from Plant 2 during Plant 2 Headworks changeover.
o Feed Pump 1 @ 200 gph standby P1-105 4920 240 | 393 | 320 |[3430 |537
v Peroxid - P1-104 — Regional FOG Control Collection at Plant 1
lydrogen Peroxide Total 4,920 240 | 393 |320 | 3430 |537
e Headworks 4 duty (See 10H-120, J71-8 — Headwork Scrubbing Replacement
Pump information)
4 standby pumps Table 4 0O&M Cost Summary
Flowrate Capacity 85 Management Strategies
gpm Cost (thous.) | 2002- | 2003 | 2004 | 2005 = 2006
Pressure 116 psi 0 |0t |05 | o7 TBA
*  Splitter Box Max. Flowrate Capacity Maintenance 208
325 gpd
Max. Pressure 150 psi Operations 1108

Support Generators

Scrubbers Headworks

Power Rating 1000 KW

2 on trunk lines
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‘ Detall, left page

1. Asset Profile

Scrubbers

g gl 1234 Grifto
L [ Landfill
' Gravity Grit »
: Heﬁdw? rks Charg;:e rs |
] o. H e
! Pumps (2) @ s >
¥ East Basin g
. Distribution
- Structure
1
'
Biofiter T Plant No. 2 t  foreiowonbi
A T T T T T T T e chiaadeand HO T
Wastehauler | i '
Station - - )
1 ' Splitter
: 1 Box
; e ' —
i : i:
]
- 0 Aerated Grit
Sar‘j‘;";;’;a%,;f; j Bar Chambers
; Screens ! Headworks 12,345
1,256 o
; | - :  Pumps (5) (=8
i i~ A ﬁ
Influent -l’-# —bé N i_ o —
Metering & .
Diversion (M&D)
Structure Screenings Grit to ~
Influent i ¥ to Landfill Landifill

Sun;lnwe r
Pump Station

Metering & Diversion Structure

A total of six influent trunk lines bring influent into the metering and diversion
structure at Plant No. 1. This structure contains magnetic flow meters, pH
meters and electro-conductivity meters along with gates that can be raised or
lowered to move flows from one trunk-line to another as necessary. A portion
of the influent can also be diverted to Plant No. 2 through an interplant pipeline
to regulate flow into Plant No. 1.

2. Demand Profile and Performance

Table 1

Peak, Average and Standby |

System
Sub System(s)

Design Capaq
(Min, max, pe|
average)

Metering & Diversion Structure

Max. Flowrate

Hydrogen Peroxide

Max. Pressureg

Sunflower Pump Station 30 MGD duty
30 MGD stand

Headworks No. 1 30 MGD duty

Main Sewage Pumps 30 MGD duty

30 MGD stand

Grit Removal

2 chambers

Headworks No. 2

210 MGD duty

Main Sewage Pumps

280 MGD duty
70 MGD stand

Bar Screens

4 units (+allow
units to be cor
234 MGD max
1 unit standby

Grit System

e Grit Chambers

87 MGD duty
25 MGD stand
5 tanks

2 tanks standq

e Grit Washers

Hydraulic 180(

Oharflonn P atol
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‘ Detall, right page

3. Failure Mode

Table 2 Failure Summary

Process Area Rating
c > =
21 218 2| &
TS| &| of| 8| B
= o c = —
@] @ = [] =
O o (I g I}

Metering & Diversion 10A 2

Structure

Headworks #1 10B 5 5

Headworks #2 10C 3

4. Key Issues for Further Investigation
General

Project I-10 to increase flow to Plant 1 by 40 MG/D
Metering & Diversion Structure

Concerns about the reliability and accuracy of meters exist due to meter
failures. Proper operation of the meters is important because treatment

costs are allocated to the various revenue areas based on influent meter

5. Current Program

Study
TBA

Planning
TBA

Design & Construction

P1-105 - Headworks Rehabilitation and Expansion at R

This project rehabilitates and refurbishes process equipmsg
infrastructure within the Plant 1 Headworks facility, to ensy
facility continues to be operational. Several studies have |
on the Headworks facility and a number of non-critical iten
identified for repair and upgrade. The bulk of the project in
upgrades to existing bar screens, an additional bar screen
compressor, improvements to the grit removal facilities, im
the power distribution system including three new larger e
generators, and miscellaneous process, mechanical, strug
upgrades.

This project is in keeping with industry practices as requirg
and dependable plant operations. The capital budget ident
sheet is based on the non-critical items necessary to ensu
continues to function and conforms to the ultimate layout ¢
The FY 2004/05 budgets for P1-71 and P1-105 have been
after further evaluation of critical and non-critical work. P1]

addvace inne o n then fanilitine nanitv tn nn + +
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‘ The asset management improvement plan section

OCSD Asset Management Improvement Program

Staff Lead Program 2005/06 Budget - Overall Timeline

Project No. Project Name June July Aug Sept Oct Nov Dec Jan Feb Mar April May
11& 12 Data Standards Asset Registers (GHD) CMMS
8 AMIS Function Applications and (GHD)
Strategy
13 Condition Assessment Guidelines (GHD)
2 CIP Validation Stage 4 JB)
4 BRE Collections (NA)
5 BRE Plant (IB)
6 LOS Stage 2 (IH)
7 4 Box Model (DS)
1 Asset I!Iaar:]agement (AMT-DS)
10 ORDM/LLCCA (AMT-DS)
9 Risk Policy (AMT-DS)
14 Organizational Alignment (AMT-DS)
3 Reliability Centered Management

Fundamentals of Asset Management
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‘ Example: Organizational AM strategies

No. | Description Remarks /Deliverables Benefits

1 Asset Management | Increase confidence level rating with » Asset Management
Plan 2006 better accurate data on condition and Plan output

performance, more defined improvements.
management strategies, improve » Improved Confidence
future Predictions on changed levels Level Rating.
of service overall results / outputs etc .
) ) i » Improved Business
including rate modeling. Complete .
Risk Exposure
updated asset management plan .
i - assessments, funding
analysis and assess improvements
) ) and rate models,
made. Links and inputs from most .
act operations and
projects. maintenance budgets.
» Expenditure prediction
Tool enhancements
and improved Business
Risk Exposure
modeling.

2/10 | Capital Add life cycle costs, Business case » Significant benefits
Improvement analysis methodology, including derived for 2004
Program Validation | improved maintenance budgets program ($25M in
Stage 4 (2005/06) /options and improve risk model to full capital) and over $50M

economic cost and Triple Bottom in life cycle costs.

Fundamentals of Asset Management
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‘ The AM “charter”

Over-Arching TEAM™* Principles
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and will il iR @N @ESURER CORPLN DEd el el Sevanf ed ancund an e B aiaicy
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covifidaes hivcal aaial il dbed ol on makng @nd o b @ s pre e i i ST mis
St il | adaat.
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Iefcemglice Tedhaoloagues g Snaiyvgis ged Evalugtion "We wl slore el ansigee our il
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ool bk, wTReO R, @i ok
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issien | el e e el Slaf i Theosss plar s vl hEidn Safs i ireed o (0 F 6 o i coel, and ek [Uire
LIOHE reginiern il frecarary for il 7 ed paeimraice. Ve sl aki e ndid o af lafy
Stal Frpicn of Fiedes e el cehden of BefofSance of Sl cusloris and Dl coftimanity i
it of B economee Sommeld ences of feling 1o Sl oo ke baked liva b of Sy,

Fleancial Plafiniseg, Wi sl ored i e sl e s ool of ol s aed T nenos)
oL Fel ] B0 @ pedopi ataly dunlar ' am (Ehort and Bng Wil Wa w il Sakie Sui S Sl o
bariand 2 Tokal Lite Cycle coihi, and will hive approgiile prang ad funding ataleg s thal maich
Biif Bl e i hd Wigeled vk of safeos. We sl msriols @ iepoil Ll e of offed Sokbi
o ol mclvilen and af ply Bas b the falevant sericn Ve will Bnk e condilon ifdes 15 our

syl Fren e ctaliore . Frsndal ey, afd e avah o servion geam

CiP asd Annual Budgetl Fussding Peoces ses arsd Preceiuies. Wa wil have usileis procedses
BoToRE Sl whole SiganEwion fof he esvaluslon of ool irreesl ment n capinal pisjecs,
FEtlaasc e, of cpatalein T proce s sl iF ook Ol afd Beneli comls, gt on hine b
of servicn, arvd el Fandgerresl decd ion makl g cuaily offdence mvile. W sill ke eu’
Mg dechEomi b Ul redrd ol pra st i il Saels Bogia walluh e Dl e hieea
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‘ The AM “charter”, cont.

11

i3

L

oL

12.

Hermbson Dhis Bagaaa

B R I.:I;l.l-Ilri-r-I' As587 Mana
Charter Stﬂte ment

e L

and associatsn Tunding sirategles. Wie willl use future level of service opldons In our
public/cushomer consullation programs.

Udnk our bewel of service aith our siakeholger expaciations, Trough  CUsiomer
congsuliation, a1 a cost that our customers are ailing to pay.

Jnoerstand customer expeciations Incluging the ron-reguiatony aspects of our business
(e, noise, CLEEIOMEr s5envice, appearance, Ceanlingss, GUsiomer CLEreasn ).

idenify, undersiand, and manage the Msks assotiaad Wil running aur DusiNEss.
Jndersland the ol cosl of asset service delivery Intiuding the tolal cost of reneswal.

- Ungerstand the real growsh of I:LI'I:UHI'EE-E- and ihe Way service gemands Wil change in

i funure. Wie will systematcally project long temm (=20 years) funding needs to mest
rsiness I'El:f.ll'EI'I'I-E Im Eeath and recunent vesiment.

Develop pricing and funding sirategies that balance the neads of the District o ensurs
our sustainablity. We will monitor and report In iriple potiom ling  terme (Tinanclal,
enmvironmental, soda).

- Unk gur sTabegic goals to our Irrsesiments and acion plans.
4.

implement systematic validation processes 1o evaluate all Invesiment In capkal projects,
malntenance programs, operations and assodat=d support Bendcss, a5 well a8 ther
Impact on rabes.

- Recommend necessary renswal and reguiatory agency-requined programs to sUstain the

existing levels of serdce bafore other Investments, providing they are |ustiied through
our systemalic analysis process.

-'Wark with oiher agencles to leverage assel Invesiment when cosl effecive.

Fundamentals of Asset Management
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The AM charter

Asset Inventory We will know the assets that we own,
or for which we have legal responsibility, and will
maintain an accurate computerized asset register
developed around an asset hierarchy that supports
advanced asset management functions.

Fundamentals of Asset Management
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Telling the story—institutionalization

I
| Qur asset management |
'\ performance —

Ltz R T

e
Porem —

fm—

-~ * Annual budget process S==

| Tpr—
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Key points from this session

What does my asset management plan look like?

Key Points:

AM focuses relentlessly on
providing sustained
performance at the lowest
life-cycle cost to the
organization

AM is both a way of thinking
and a set of specific practices

The more we understand
about our assets, the better
we can mange them

Understanding our assets
starts with asking the right
guestions

Associated Techniques:

The Enterprise Asset
Management Plan

The Total Enterprise Asset
Management Improvement
Program

Best AM Practices; Best
Appropriate Practices

The Five Core AM Questions

The 10 Step Process to an
asset management plan

Fundamentals of Asset Management
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