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BEFORE WE BEGIN

SAFETY PRECAUTIONS
PLEASE FOLLOW EXIT SIGN IN CASE OF EMERGENCY EVALUATION
AUTOMATED EXTERNAL DEFIBRILLATOR (AED) LOCATED OUTSIDE

PLEASE SILENCE CELL PHONES OR SMART PHONES
QUESTION AND ANSWER SESSION WILL FOLLOW PRESENTATION
PLEASE FILL EVALUATION FORM

SEMINAR SLIDES WILL BE POSTED ON MWRD WEBSITE (www.
MWRD.org: Home Page = Reports = M&R Data and Reports
—> M&R Seminar Series = 2016 Seminar Series)

STREAM VIDEO WILL BE AVAILABLE ON MWRD WEBSITE
(www.MWRD.org: Home Page = MWRDGC RSS Feeds)



Gregory Hottinger, P.E.

Current: Asset Management Program Director, for the Milwaukee Metropolitan
Sewerage District (MMSD), Milwaukee, WI

Experience: Worked the last 11 years for the MMSD with positions in project
management, construction management and for the last 4+ years as
the Asset Management Program Director.

Prior to joining the MMSD , worked for a light gauge steel
manufacturer, several consulting firms and the MWRDGC.

My early career focused on structural design in the power, industrial
and wastewater industries.

Education: Bachelor of science in Civil Engineering from the University of
Wisconsin — Milwaukee

Professional: Professional engineer registered in the State of Wisconsin
Member of the American Society of Civil Engineers and
Member of the Institute of Asset Management.






Asset Management

BSI Standards Publicatior

ISO 55000 Definition :

‘“coordinated activity
of an organization to
realize value from
assets”



MMSD Planning

= 1.1 Million
Population

" 411 Square Miles
=28 Communities

= Possible Extension —
Raymond &
Caledonia




MMSD Asset Systems

Water
Reclamation
Facilities

Administrative Conveyance &

Facilities Storage

Watercourse &
Flood
Management

Green
Infrastructure




Water Reclamation Facilities &

Biosolids Handling
= Jones Island & Soutm £
WRF
= 575 MGD Daily Max Flow
" Interplant Solids Pipeline

* 11 mile pipeline for biosolidEE =
transfer

= Milorganite Processing
" 130 tons/day




Conveyance & Storage System

= Approx. 300 miles of interceptor sew
" 6% combined, 94% separate
= 8inchto150inch

* Inline Storage System (“Deep Tunnel”)
= 32 miles
= 17 ft to 32 ft diameter
= 521 MG storage




Watercourse & Flood Management

= Flood management for approx. 129
miles of waterways

" Six watersheds
" 350 acres of land
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Green Infrastructure

T

" 10 — 15 year easements

" 21.5 MG of rainfall capture capacity
— Since 2002 ‘

= Goal - 740 MG

i

T




Administrative Facilities

*MMSDHQ&Lab

= WRF Administrative
Buildings

= Other Admin. Buildings
= 13t & College
= 25t & Canal

= KK & Milwaukee River
Flushing Stations SRy




Asset Management Driver

e Stipulation w/WDNR
requires CMOM Program

2002

e CMOM Gap Analysis
completed

2005

e AM started as part of
2007 CMOM program

13



Conveyance

Focused

Early Years
(2007_2012) Limited Staff

Limited

Scope
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Conveyance Information
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Process & Technology

LA

Preserving The Environment »

Improving Water Gualty Memorandum

Ta: Michae! Martin, Director of Technical Services
John Jankowski, Manager of Contract Cempliance
Peter Topczewski, Water Quality Protection Manager
Susan Anthony, Senior Staff Attorney

Copy: Timothy Bate, Engineering Planning Manager
Tom Simmons, Senior Project Manager
Debra Jensen, Planning Services Supervisor
Tom Petri, Systems Monitoring Group Supervisor

From: Patrick Obenauf, CMOM Program/Asset Manager
Date: March 26, 2008

Subject: Root Cause of Failure Analysis for N 106" St & W Fischer Pkwy Overflow
(BS50302/SS0 233) on April 3™, 2007

EXECUTIVE SUMMARY

The District-owned gravity overflow sewer at N 106" St & W Fisher Plwy (BS0302/SS0 233)
discharged an estimated 87,000 gallons of sewage (as reported to the DNR) into Underwood Creek
on April 3%, 2007. The map in Figure 1 shows the layout of the system in this area. The sewage was
spilled rather than allowing it to backup into local sewer systems.

The overflow was caused by precipitation-induced flows from the tributary sewersheds that are above
the capacity of the 38" special section (SS) Underwood Creek Metropolitan Interceptor Sewer (MIS).
The Underwood Creek MIS is relieved by the Underwood Creek pump station during high flow
conditions. An operating problem with the control system at the Underweod Creek pump station
(PS0302) shut the station down for a short period of time during the peak flow of this event. The shut
down caused excess flow to be sent to the 39" SS MIS. The excess flow caused the overflow to be
sustained for a longer period of time than it otherwise would have been but it was not the primary
cause of the overflow.

There is a project (C03005, Underwood Creek MIS Relief Sewer) presently under way addressing the
capagity in this part of the system. Modeling results showed that if this relief sewer had been
constructed, the system would have conveyed this flow without allowing the levels to rise to the point
that flow would spill through the gravity overflow. Because this flow event is considered to be greater
than a 5-year recurrence interval, no further construction work is recommended.

One of the tributary sewersheds is listed in the 2020 Facilities Plan as being slightly above (by 1%)
the District's Chapter 3 peak flow performance standard. The Wet Weather Peak Flow Management
Program is currently (as of 3/26/08) working with Wauwatosa to determine the best place to locate a

RCFA Page 10f 29 106" & Fisher 4/3/07 overflow

Root Cause
Analysis
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Early Challenges

mm Otaff understanding

mm Connection to organization’s goals

mm Authority to make changes

mee Clear tasks, timelines, resources
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2013 - Re-evaluate Program

Goals Resources

18



WERF SAM-GAP Analysis
\‘

Tool

= Comparison to water/wastewater AM best
practices

" 150 questions — 7 core elements

MMSD Process
* Interviewed 35 people (Cross Divisional)

= Summarized results — one analysis

19



SAM-GAP Results

Quality Elements Weighted Gap
AM Plans (AMP) 44
People Issues (People) 29
Organizational Issues (Org) 19
Information Systems (Info Sys) 16
Data and Knowledge (D&K) 16
Process and Practices (P&P) 15
Service Delivery (Service Del) 10

Business Risk
The key improvements in this area include:

Rewview, document, and implement a policy for the evaluation of all business risk exposure on
an organization-wide basis, including the definition and allocation of appropriate roles and
responsibilifies.

Review, document, and implement processes for risk idenfification relevant to the whole
organizafion and each business unit, including strategy, finance, information technology,
engineenng, and operations and maintenance.

Rewview, document, and implement processes for quanfifying the likelihood and
conseguences of fallure into either a simple points score or full economic costs.

Review, document, and implement processes for analyzing risks, including the ranking of
risks in order to identify which assets, business functions, or parts of the business represent
the greatest risk.

Review, document, and implement processes for managing and fracking the risk reduction

proaram.
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Figure 1 WERF MEASUREMENT OF MMSD GAPS
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GAP Analysis - Action Items
.’

" Implementation Strategy

" Program Structure/Steering
Committee

= Commission Policy

= Asset Management Plans (AMP’s) —
Facilities Plan

21



Implementation Strategy

Task List

Goal 1 - Define and document District staff and stakeholder roles and

responsibilities required for effective asset management.

SMART GOALS

Target Date Gaps Addressed
Review existing documentation describing roles and
responsibilities of staff dedicated to asset management (i the e
Asset Management Departmeni) and modiy as necessary. Review | Apri 2014 | 20! - Organizational
current AM staff level and identify additional staffing requirements Saes
and proposed timelines for additions.
Diefine and document roles, responsibilities and recommended
staff members for the Asset Management Executive Steering
Committee (AMESC) and the Asset Management Team (AMT). April 2014 501 - Organizational
Identify positions that should have membership in either the o lssues
AMESC or AMT included in their job descriptions and
accountabilities.
Define and document asset management roles and responsibilities -
for staff in all District depariments. In addition, dsfine AM Apritzog | O01- ﬁ’s’gxmma‘
responsibilities of stakeholders, designers and contractors.
Develop process to incorporate asset management responsibilities
into staff job descriptions and accountabilities. ldentify staff September | 5.01 - Organizational
responsible to review existing job descriptions and accountabilities 2014 Issues

and develop timelines to make reguired updates.

2017

$2016
>

2015

~i—

Staffing Forecast

Total AM Staff

B Program Director
M Analyst

B Database
Coordinator

22



Program Structure

23



Steering Committee

\
Executive
_— Director ~_
Information )
Finance
Technology

/

Operations & ,
—_d
24




Steering Committee - Duties

\’

" Program guidance

= Review and approve high-level
documents

= Approve AM staffing
recommendations

= Quarterly meetings

25



Commission Policy

Asset Management can be defined as a
management strategy developed to achieve the
following objectives:

« Utilize assets to provide defined levels of service

* Maintain a level of risk acceptable to the
organization

* Achieve service level and risk objectives at the
lowest life cycle cost

26



Asset Management Plans (AMPs)
o

Answer the following questions:
= What is my required level of service?
= What is the current state of my assets?

= Which assets are critical to sustained
performance?

* What are my best operations, maintenance

and capital improvement program investment
strategies?

27



Facilities Plan - Asset Management

Basis

—
°

Levels of Service (LOS) ——_
Future Demand

Assessment of Existing Facilities
Business Risk Assessment

Risk Management Strategies
Optimized Plan

Financial Summary

© N OV~ WwN

Plan Improvement and Monitoring

28



Level of Service Categories

Environmental

Environmental | - oiuliecnl Improvements

- Customer
Social :
Service
Economic Financial Management

Effectiveness

29



Level of Service - Metrics

Environmental

] Permit/Legal - Improvements —
Environmental

Customer Service
Social -

Management
Financial — Effectiveness -

Economic

30



Assess Facilities

|

Capacity Performance

Condition




Risk Based

RISK = LIKELIHOOD C
CONSEQUENCE OF FAILURE

Consequence

Very Low > Very High

Very High

Likelihood

Very Low




Evaluate Risks & Identify

Alternatives

\

= Focus on highest risks
= Perform Business Case Evaluation (BCE)

= Alternatives include:
= Rehabilitation
= Replacement
= Operational Change
= Revised Maintenance
= Program/Policy
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Capital Budget Forecast

2015-2021: Capital Improvement Program Expenditures and

$250 - Disbursements
E $200
E
=
g $150 -
5
=
E
$100 -
g -
T 50 -
50 -
2015 2019
Estimate Forecast
Tax lewy Tax lewy Tax levy increase 4%
increase 2.85% | increase 2.50%

il Water reclamation Conveyance  l'Watercourse & Flood Mgmt Other projects [l Debt
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Long Range Rehab/Replace Costs
.

Conveyance Pipe Replacement Forecast

200,000,000

150,000,000 — -

100,000,000

50,000,000 | L-_
= ¥ ° = = S a2

— M o O e
= =r = =r L
o o O o O
[ I et I ¥ I e I

2009
2013
20149
2021
2023
2025
20290
2031
2033
203511
2037
20391

o
Py

Estimated Rehab/Replace Year
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Integrated Water Management

— Long Term Thinking

Green vl s ’ I/l Reduction (PPII)

Infrastructure

%' gt
Stormwater / Flood
Management

Conveyance

ISS/WRF

37



Holistic Approach

* What mix of management stra@ 5

effective at reducing risk and meeting LOS goals’

4b

38




Information - how can sta

£ Analysis

iechanical Equipment

Asset Management

ff access

Q

== Category - Class -Type

< Buildings & Building Compenents

<4k Electrical Equipment

<} Fleet, Transporiation

<k Instrumentation & Control, Servers, .
4k Property - Real Estate Holdings

<k Land Easements

<k Pavement, Turf/Native Grass, Rain...
<k PIPING for Conveyance, Process,...
4 Fixed Non-Building: Basins, Chamb...
< Support Tools and Equipment, Envi...

#p Open Channel Watercourse, Culver...

7 O Fitters
4 2] [ Asset Type

Assels  Project  Risk Register  Analysis  Photo Upload
Assets | < | 1-50 0T 7,949
I} Assets ‘

Row | AssetiD Description Asset Status | Type Asset Class ity CMMS Capital Project# ~ Transmittal Num P&ID o
1 # B 101452 PUMP, SUBMERSIBLE PROPELLER #3, PSOTD4, V... | Active ASSET PUMPS, Submersible WO23GX010 1727 P23
2 #| B 112730 COMPRESSOR, AIR, #3, DETENTION BASIN BUBB... | Active ASSET| COMPRESSOR W20004C06 2153
3 # | B 112742 GATE, FLAP 48", RETENSION BASIN, CTO1, SITE... | Active ASSET | GATE, CHANNEL FLOW CONTROL W20004C06 2153
4 # | B 112743 GATE, KNIFE VALVE 45", RETENTION BASIN, CTO... | Active ASSET | GATE, CHANNEL FLOW CONTROL W20004C06 2153
5 »# | B 112770 HEAT TRACE CABLE (FOR BASIN LEVEL BUBBLE... |Active ASSET | HVAC W20004C06 2153
6 »# | B 101453 PUMP, SUBMERSIBLE PROPELLER #4, PSO704, V... | Active ASSET PUMPS, Submersible WO23GX010 1727 P24
7 # | B 101454 PUMP, SUMP, SUBMERSIBLE DRAIN #1, PSOT04,.. | Active ASSET PUMPS, Submersible WO23GX010 1727 P31
8 »# | B 101455 PUMP, SUMP, SUBMERSIBLE DRAIN £2, PSOT04,.. | Active ASSET PUMPS, Submersible WO23GX010 1727 P2
¢ »#| B 101450 PUMP, SUBMERSIBLE PROPELLER #1, PSO704, V... | Active ASSET PUMPS, Submersible WO23GX010 1727 P21
10 # | B 101451 PUMP, SUBMERSIBLE PROPELLER #2, PSO704, V... | Active ASSET PUMPS, Submersible WO23GX010 1727 P22
11 # | B 121471 VALVE, SOUTH SHORE FORCE MAIN DRAIN W/ E... | Active ASSET | VALVE, PIPE FLOW CONTROL VWPO 8810123123 2250
12 # | B 122000 DRYER, INSTRUMENT AIR (HEATLESS REGENER... | Active ASSET | COMPRESSOR VW POB810130124 2128
13 # | B | 124673 EJECTOR, SUBMERSIBLE SEWAGE #1 Active ASSET PUMPS, Submersible VW PODDD02322 2305 2041
14 # | B | 124674 EJECTOR, SUBMERSIBLE SEWAGE #2 Active ASSET PUMPS, Submersible VW PODDD02322 2305 2041
15 # | B | 122502 PUMP, ELEVATOR SUMP £2 Active ASSET PUMPS, Submersible VW PO 2010133378 1131 258P-3
16 # | Bl 124380 GENERATOR, PORTABLE %20, (GENERAC) (SS) | Active ASSET | GENERATOR, ELECTRICAL VW PO 2010130057
17 # | B 122583 PUMP, E. BUILDING SUMP %2 Active ASSET | PUMPS, Submersible VI WO 131006301 1131 %8P3
18 # | Bl 114595 GENERATOR, HONDA (TRUGK MOUNTED UNIT #1... | Active ASSET | GENERATOR, ELECTRICAL UW PO 28124
19 # | B | 114693 HEATER, HOT WATER Active ASSET | BOILER UW PO 00022125
20 # | B | 112265 HVAC, HEATER, HOT WATER 40-GAL Active ASSET | BOILER UW PO 00018270 2025

£ = R - .

[Text ] [cmicarrry ][ Risk Register (0) ][ Project (0) ][ Project Assels (0) ][ Work History (1-1-; ][ Pholo (0) ]
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SUBSYSTEM DASHBOARD

Asset Management Plan - Conveyance 2. PERFORMANCE 2. OPERATIONS AND MAINTENANCE

Condmon ot Subuyatem

The cveeall MIMSD B aran SEIOIArD ST RfoemEicn o fne Tioang SR

SUBSYSTEM 1 - 2015 Thw area o sutapain 1 apgresimwaly 140 nseen, wbaut T paesaet o B —
the MMSD nisg aren.
1. SUBSYSTEM DESCRIPTION Faa © Swwerieledae azhedchaueacsatinginga
Wb imalrtiss Swrvec wd By Submwywtem Complient © Swwerchmsicg asheddsimauesssaintnd nga
Thiz i=formeion was gathersd fram (he Vesie 3019 Anrusl Segert on Colscson and Cotveye=ce.
Tubayzme 1 ractly IR the munzpEit e o FeE Al West Ko, [r— T 2 = 1=
Chy o Pk Eskes, Sramsneis, St Sransa, Codeny ped Oak Cresk
T Evoad pari o th Wt Fiza Smgam
Dwacnphon = Legs
Submyztm= 1 in compeaed of the follcmng Tewer ege: = Cenditon profis L Pk Dancriction Rtk Lavvel
- Farmeet gwawr =i teow LOS Coee Futune 3122 Fiow. FMutie Freasrt mattoonisgy CTeaten chalengen o mUsSDE Sessspment oios Tow siosetor o e L -
© Lagl¥ - LlegM - LegRI - Leg 5FM - iy
rmtoziniogy -
¢ beMooc LegRT s LagRd Mantsnsncs Concama
Hmigquae Syssams Swmar segTecty wih krown eTse I wil Ge acdes wter ake it o
f=a-3 Fusgie IS preaent 1 WIS N OESILd GRS S S SO EOOE T Fgn
CEmLEE ETTeas aIum 128 m sompletes
amt Lrrount
© % swmer miss wih MASECO acors greaier ban 2
Srmety Mmn am
e cwe Mutple Rk of bamemert beceoa i e S5 uhen e Lake Vcizan seveion 3 5o s e [
" I"arformuncs Indicatcrs Fumzriz g waker eew. Ereanndy, i Doy o Wenmie can shew i L4 R (Dl
5T Duely Fiwasise Dwta) @i sooreciora o b loce i s
Ty e Sy o b WATSDN S o rEAE 5 £ AR SUNNg 2ET MR e S
acton arhe 1 Arrual S [LI{T=rn
Toial
Sz o Faazve Tz 3
o 3w TN MET S TRy ey -] [=25) Ptgis T rECHTINET MEERT TSR TEAET RS STt Snsn daee tnf reouees by ssetwst Losewrs
Crewicr Sucane o Chewzion Turiea 3 e Sy 1 PRACICT BT RCET 8 KR T s becore Soskeciclonoed
Sutminm dmmual ey CommimgEn
155 Jurclion o 155 Crop St ] = Mutple Ay i ples e retat regiece | CONVEYANCE ASSETS IN SUBSYSTEM 1
ey =0 B = “riwen o et ey
o ezzen ceim e Mo b,
v ez 2n | Acies Perranant Tz T 50 Brwrin L]
Fiateny
cm Miigis s fekes o Siaie S and Vamses
= Lacaies w2 ermen Samser DO 0E, ute nst anmen o g o o mnal e cagtum fow mi L TR0, DERI-0SEET, QRO 1 2T
— DOIYI, DCOTCE, DETHITE mred REC0H Sass muws mov parm=ant (o = S e . CEow fmm szeswa SEarowem
ek aow o B PN
Consiuchon e Years of Achve Semer Segment m wech Lag
naﬂu'n:-un::m-:mt- L] =
SIS ok FTRa i awewn
—Ealiar Yaor —Latisr Yaor + Madan Year *Ashab Yo o ———— ] i e it
ikt i zeen
e ———— a Sares
s
Czumi of Stugiurea wik IS Tansings #10 L] COMPLETED
I fnad 5. ACTIVES PROJECTS:
Coumt of Odor Compients a
L M WAl LE L Ezburaul Arsus of Concem

The Frvuie Fropersy Infitnlion s infow (P21 redecion grogeam is
Parcunt Langth of Aawese ictm=sied o reguce the smount of Wl ereerng the colecion ayamm. @y
Iowmeng the emoun of 8 inio the cobecicn ayaiem, Sie pobeniel cla asrer
cvafow oezumTing i gremty mcuzes. Tha grogram i cifeced & e
FameuTding mencipakie S ew serices by MESD Bed wil haes an e¥ect
£n the NMSD conveyeToe TyateT.

WGy M ain

9%
In askayaier |, (e mmvoanl] haes Sean agest i fond the PEN esuzizn
pregram ed fretamoun] STmas fave see mgraves upen end cominuie
Inxa 18 iniz e WSO cznveymece 3y,

i LeaEno
A ot are S R
- O DRARSAN CHAMBER ) MO DG SITE O AL BEWER o i SAMTY e CAMTY

—— P GGE 1 s m s

@ tearcw 1 et P —



Conveyance — Interactive Mapping
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WRF’s — Lidar Scans, Building Information
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Benefits of AM
.‘

" Improved communication

= Access to information — break-down silos
= Risk based decision making tied to org. goals

" Improved information to support financial
planning

= Consistent, repeatable process developed for
continuous improvement

= Line of sight — staff knowledge promotes
ownership 43



L essons Learned
\

= Take approach of how can | help you - build
bridges
= Cultural change takes time

= Never too soon to get started - It will never be
perfect

= Data clean-up is [abor intensive
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£ MMSD

PARTNERS FOR A CLEANER ENVIRONMENT
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