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Core Questions

1. What is the current state of my assets?
2. What is my required level of service?
3. Which assets are critical to sustained performance?

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

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



rjngroup  Ten Steps

40 yeas

|. Develop asset registry

2. Assess condition, failure modes
3. Determine residual life

4. Determine life cycle & replacement costs
5. Set target levels of service

6. Determine business risk “criticality”

/. Optimize O&M investment

8. Optimize capital investment

9. Determine funding strategy

10.Build asset management plan



FINZIoUp  nfoMaster Decision Process

Data Wizard does a quality check of the data,
scores defects, and develops a draft rehabilitation
plan

Consequence of Failure of an asset based on
parameters set by user

Likelihood of Likelihood of Failure of an asset based on
Failure (LOF) parameters set by user

Customizable Matrix of the Consequence of
Failure to the Likelihood of Failure

Rehabilitation Rehabilitation Plan for the Asset

Plan




InfoMaster — Getting Started

InfoMaster Setup S —

Please specy 2 eystem datzbase and medi file location

D at ab a S e S IC: Uzere\apalmati\ Documents' Desktop\San Jose'\InfoMaster_Dbases\SJ_Rish ..

Media File Location
IC:\Usas\apaImati\Dommeﬂs\Deslﬁop\SanJose\\nfoMasta_Dbasu Chenge

Mapping Asset Attribute L
Based on ESRI Data Model S
Connects to SDE or GDB s
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20 PipeClass =
31 Roughness CAPACITY -
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23 ToStucturelD DS_D =
24 CrossSectionShape =
25 Dismeter DIAMETER =
26 Heght l
27 Widh =
23 Upstreaminvert UPSTR_INVE =
29 Downstreaminvert DOWNSTR_IN =
30 Sope SLOPE =
3 ]| 31 Commerts z
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Likelihood of Failure Consequence of Failure
Inspection Data

S\l |« Pressure Changes
Model * Roughness

+ Pipe/Valve Criticality
+ Flow Delivered

b
l: + Hospitals, Schools, etc o
{/L ﬁ ’ [ + Power, Industry, efc. Critical Facilities
+ Population Density GIS Data I

‘ Hydraulic Model

| Infrastructure 1 Age

Data * Material
+ Soil Type .
I GIS Data * Railroads/Fault Lines + Street Paving

+ Traffic Analysis

/ RlSk AnalySIS « Community Relations

NV V'Y

|CMMS&Work * Break History
K Orders * Repairs/Lining

- /

Rehabilitation Costs

Budget Scenarios

Prioritized Asset Plan/
Remedial Measures Plan

Workflow Diagram
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CCTV QA/QC and Geocode Defects

Import Survey Data. .,

QaJQC and Geocode Defects. .,
Score Pipes...

Assign Rehabilitation Methods. ..

&=*> plan Rehabilitation. ..

cove Edit Defect Codes...

Simplified CCTV import

Streamlined CCTV

QA/QC and geocode
Performed in one step

Checks for continuous
defects that are not
closed

Enhanced QA/QC

Pre-loaded with all the
PACP defect codes



M Validation Errors
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E.g. Missing MH, Mlssmg Plpe Plpe Length Errors etc

syna_ﬁﬁ ) & _ % 73
” i . . "
Validation "SEW_Validl" l -

& IF-l'-

- =)

+ Run ‘-fl E‘T H T = = E” | Mt Scope Full Network i
Ernabled | ID Warning Message Criteria Fadlity Type o OF
» ~ System Lookot
Fam : MA-003 Manhole is missing rim elevation Manhole
2 MA-009 Manhole is missing invert elevation Manhole
ER-007 Manhole maximum depth is either too high or too low Manhole o
ER-001 Pipe diameter is either too high or too low 0,25 == Value <= 10 Gravity Main
ER-005 Unusual setting for pipe slope 0 < Value <= 0.02 Gravity Main
ER-012 Suspicious pipe lenath (it may have lots of bends or is shorter th... nodal distance - 0 <= Value <= nodal... Gravity Main
MA-029 The drop across the pipe cannot exceed it's length Gravity Main
MA-008 Fipe is missing LIS Mode Gravity Main
MA-007F Pipe is missing D5 Mode Gravity Main
MA-004 Fipes are crossingfintersecting each other Gravity Main
ER-023 Invert elevation of ocutgoing pipe is higher than that of incoming. .. Manhole
MA-001 Mode is not connected to any link Manhole
DP-001 Fadility id is duplicated Al Fadility Types
DP-002 Fadility id is invalid Al Fadility Types




M Generates CCTV / MSI Defect Layers in GIS
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Consequence of Failure

Major Roadway
Major Intersection
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LoF Ratings|

Likelihood of Failure
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Likelihood of
Failure

Category
®) Pipe Attribute

(") Failure History Data

(*) Intersection

_) Pipe Inventory

() Multi-Parameter

() Soil Type

() Inddents

(") Tasks

() Reliability

Risk Analysis

Consequence
of Failure

Desaiption
Use Pipe attributes to estimate the
likelihood of failure. (e.g. Age, Material)

Business Risk
Exposure
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File

Edit View Bookmarks
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InfoMaster - + &

Table Of Contents
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BZ COF2 FY 2014 (COF)
Likelihood of Failure (LOF)
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- bty

2-Tee Rehabilitation Plan
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[=-£% Manhole CapPlan

48 Survey Data Import
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1= Rehabilitation Plan
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COF - M. e i e
High
T e e
. COF -
Risk Assessment Method Medium
.~ Linear Normalization coF-w, Neglgible Low Medium
"~ Classification Low
Negligible Negligible Low Medium Medium
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Rehabilitation Plan Surnmary - RehabPlanl EI@

2
- Fipe IO Rehab Actions -l Reazon Flowchart Branch | Mumber of Fehab. | Total Cost | Task Createi Total Risk | Morfhalized Rizk | Rizk[By Grading) Mean

2109 |BE3194 ) Point Repair « | BHumber of RehabilitationsHLINING} »= [1]iz No e R R 1 70250.0000 = 5.0000 200.0000 ' 3-Medium 11.087
2110 |BE9870) Paint Repair [+ | [Humber of Rehabiltations{LINING} >= [1]is Mo NN 3 1794.5006 I~ 120000 480.0000 _ 0.044
2111 |BE3521 § Paint Repair ? umber of Rehabilitations JLININGY »= [1]is No NE B RS ] 1 2h2.2000 ? 0.0000 0.0000 2-Low 0.019
2112 |BE3942) Point Repair [+ | Humber of Rehabilitations{LINING} »= [1]is Na NN 1 570.0000 = 3.0000 120.0000 2-Low 0.339
2113 |E70032) Paint Repair [+ | BHumber of Rehabiltations{iLINING} >= [1]is Mo e R E] 1 4850000 [~ 10.0000 400.0000 1 3-Mediurm 0.285
2114 |BV0181 | Paint Repair [+ | Humber of Rehabilitations{LIMING} »= [1]is Na NN 1 267.5000 = 8.0000 320.0000 2-Laow 0.055
2115 |6704400 Point Repair [+ | Humber of Rehabilitations{LINING} »= [1]is Na SN 4 1340.0000 = £.0000 240.0000 2-Low 0.042
2115 |E70548) Point Repair [+ | fHumber of Rehabilitations{LINING} >= [1]is Mo NN 1 F70.0000 = 3.0000 120.0000 2-Low 0.0m
2117 | B71219) Paint Repair [+ | Humber of Rehabilitations{LIMING} »= [1]is Na NN 1 &70.0000 = 4.0000 1600000 2-Law 0149
2118 1328653 Point Repair+Full Lining T Gravitybain SURCHC_10v] = [CapacityRelated) is No M- AYT-N E 92383551 ? 0.0000 0.0000 '3-M edium 0224
199 573928 ) Point Repair+Full Lining ? Gravityhdain SURCHC_10v] = [CapacityRelated) iz Mo TN 3 3863E.4400 ? 9.0000 360.0000 3-Medium 0.035
2120 5745300 Point Repair+Full Lining [~ Gravitybdain. SURCHC_10Y] = [CapacityRelated) is Mo MY 14 117523500 [~ ] 8.0000 320.0000 2-Low 1.049
2171 575093 | Paint Reepair+Full Lining |+ | [ravithain SURCHC_10v] = (CapaciyRelated) is Mo NN 20 236531593 (| 20.0000 500.0000 _ 0178
22 575503 ) Point Repair+Full Lining ? Gravityhdain SURCHC_10v] = [CapacityRelated) is Mo MM TN 12 21376.8000 ? 10.0000 400.0000 | 3-tedium 0.409
2123 |BVBE23) Point Repair+Full Lining T Gravitydain SURCHC_10Y] = [CapacityRelated) is Mo M- N 10 125248500 T E.0000 240.0000 2-Low 3316
2274 B7EE5E ) Point Repair+Full Lining T Gravitybain SURCHC_10v] = [CapacityRelated) is Mo M- AYT-N E E855.6500 T 12.0000 430.0000 0129
25 575872 ) Point Repair+Full Lining ? Gravityhdain SURCHC_10v] = [CapacityRelated) iz Mo MM TN 7 11375.8000 ? £.0000 240.0000 2-Low 0.225
>25 |BVE122) Point Repair+Full Lining T Gravityhdain SURCHC_10Y] = [CapacityRelated) is Mo MM YN 16 2176E.3499 T 20.0000 800.0000 0.345
2127 |G7E348) Point Repair+Full Lining (=] Giravitybdain, SURCHC_10Y] = [CapaciyFielated) iz Mo MY 13 9831.0000 |  16.0000 E40.0000 0694
>2a 576405 ) Point Repair+Full Lining ? Gravitybain SURCHC_10v] = [CapacityRelated) is No M- AYT-N 12 15640.1000 ? 5.0000 200.0000 3-Medium 2645
29 B7EE28) Point Repair+Full Lining T Gravityhdain SURCHC_10Y] = [CapacityRelated) is Mo WM YN 20 21815.9605 T 5.0000 200.0000 3-Medium 38929
2130 | SVEE00 Y Paint Repair+Full Lining ™ Gravityhdain SURCHC_10Y] = [CapacityRelated) is Mo MY 15 7302.2501 [+ 150000 E00.0000 1.059
3 B7E7EF | Point Repair+Full Lining ? Gravitybdain SURCHC_10v] = [CapacityRelated) is Mo MM 15 135328993 ? 3.0000 120.0000 1-Megligible 0.266
32 B7E345 ) Point Repair+Full Lining T Gravityhdain SURCHC_10v] = [CapacityRelated) iz Mo MM 19 12644.0300 T 15.0000 E00.0000 0193
>33 577116 ] Point Repair+Full Lining = Gravitybdain. SURCHC_10Y] = [CapacityRelated) is Mo MY 9 19127.6400 [~ 10.0000 400.0000 [3-t edium 0.8a1
234 BFFH0) Point Repair+Full Lining T Gravitybain SURCHC_10v] = [CapacityRelated) is No M- AYT-N 5 15033.0300 ? 10.0000 400.0000 3-#edium 4251
35 577957 | Point Repair+Full Lining T Gravityhdain SURCHC_10v] = [CapacityRelated) iz Mo TN 19 15673.0000 T 10.0000 400.0000 3-¢edium 018z
2136 | BVB3E5 ) Point Repair+Full Lining [~ Gravitybdain. SURCHC_10Y] = [CapacityRelated) is Mo MY 3 13898.0400 [~ ] 3.0000 120.0000 1-Megligible 0135
237 B78437 | Point Repair+Full Lining T Gravitybdain SURCHC_10v] = [CapacityRelated) is Mo MM 19 14328.3000 T 10.0000 400.0000 13- edium 1.605
233 578685 ) Point Repair+Full Lining ? Gravityhdain SURCHC_10v] = [CapacityRelated) is Mo MM TN 10 11709.3003 ? 15.0000 E00.0000 0.425 .
2123 579583 ) Point Repair+Full Lining T Gravitydain SURCHC_10Y] = [CapacityRelated) is Mo M- N 14 16533.4000 T 15.0000 E00.0000 = 1.452
240 573562 | Point Repair+Full Lining T Gravitybain SURCHC_10v] = [CapacityRelated) is Mo M- AYT-N 19 12869.1500 T 5.0000 200.0000 13- edivm 0.144
2141 580353 ) Point Repair+Full Lining ? Gravityhdain SURCHC_10v] = [CapacityRelated) iz Mo MM TN 18 13681.4300 ? 10.0000 400.0000 [ 3-pedium 1.833
2142 580434} Point Repair+Full Lining T Gravitybdain SURCHC_10Y] = [CapacityRelated) is Mo MM AN 9 20931.5200 T 5.0000 200.0000 | 3-Medium 2070
2143 580594 § Point Repair+Full Lining (=] Giravitybdain, SURCHC_10Y] = [CapaciyFielated) iz Mo MY 13 169506993 = 5.0000 200.0000 13-t edium 0.225
2144 580655 ) Point Repair+Full Lining ? Gravitybain SURCHC_10v] = [CapacityRelated) is No M- AYT-N 8 10576.1597 ? 6.0000 240.0000 2-Low 0.640
145 580755 ) Point Repair+Full Lining T Gravityhdain SURCHC_10Y] = [CapacityRelated) is Mo WM YN 8 14065.0397 T 12.0000 480.0000

2145 580946 ) Paint Repair+Full Lining ™ Gravityhdain SURCHC_10Y] = [CapacityRelated) is Mo MY £ 16244.0400 [+ 150000 E00.0000

—

4] Il

@ Full Network () Selected 2716 Records Loaded [0 out of 97533 Gravity Main Selected in Archdap]
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Condition Assessment - Gravity Main 'P006-0130:P006-0120

() Survey Import Surveylmportl, Basin 12 - CapPlan Result RehabPlanl,Basin 12

kb @

e a9 gL
Defects Connections Continuous || Draft Rehab Final Rehab.
Upstream Manhole "P006-0130" Downstreagh Manhole 'P006-0120°
CL
PIPE BURST
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D, D.
e
A i
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\ \ \ . \ \ J ; ‘ RN
t 1 t t t t t t =370
389 853 1057 1416 198.5 239.20 2594 3034 3322 353.8’
Inspection 115 (5/11/2008) e

ConditionScore

‘ Inspections | Defects | Connections | Continuous | Draft Reh:

1 65562 PIPE BURST

= ==
Flow Chart for "RehabPlan1” (Pipe "P006-0130:P006-0120")

Q' Decsion Pars All % Zoom in Zoom to Fit

- =" -5

Repair_Number | RehabMethod Distance Repz .Defel:ls .CDnﬂBEtIDnS
1}

Quality Control & Assurance

Condition Assessment - Manhole 'S004-0400"
) Survey Import Surveylmportl, FY 2014 - CapPlan Result

RehabPlanLFY2014 - % S0 @ % H YK & |® @ & |
Plaa 9 oL
Continuous I:‘ Draft Rehab
| Final Rehab Keep Ratio || Component Description
P P! P!
Manhole Top
Cover (Cast Iron) 12
¥
Frame (Cast Iron) 3 T
Chimney (Brick)
5.28
COATING - 575 3
Cone (Brick) H
8
Wall (Brick) =
]
o
2

N

Manhole Bottom

ConditionScore

Inspections |Defec1£ | Connections | Continuous | Draft Rehab. | Final Rehab.

ElEdl=1=1=1E
Inspection Level (InspectionLevel) Level2
Inspection Status (Inspection_Status Descent Inspection
Is Imperial {IsImperial) 1
Media Label (Media_Label)
PO Number (PO_Number)

Pre Cleaning (Pre_Cleaning) Mo Pre-Cleaning

Pressure Value (PressureValue) 0

Project 18-2794-00
Sheet Number (Sheet_Number) 0
Surveyed By (Surveyed_By) bstaggs

Time (Tima

m|




End User Data

-

Add Data

Look in: IED ssOutput

em@ EY 206D

=IIMIC_Connections_Surveylmportl @IMlC_Manhole_Defects_SurveyImpo
ZJIMIC_Connections_Surveylmport2 @IMIC_manholeScore_SurveyImportl
=IMIC_Continuous_Surveylmportl L:.]IMlC_MHdraftPIan_SurveyImportl
=IMIC_Continuous_Surveylmport2 BIMlC_MHRehabPIan_RehabPIan1
=JIMIC_Defects_Surveylmportl @IMIC_MHRiskScore_Riskl
“JIMIC_Defects_SurveyImport2 Emic _pipeScore_Surveylmportl
=IMIC_draftPlan_Surveylmpaortl Emic _pipeScare_Surveylmport2
ZJIMIC_draftPlan_Surveylmport2 @IMIC_RehabPIan_RehabPIanl
=IMIC_Manhole_Continuous_Surveylmportl E]IMIC_RehabPlan_RehabPIan2

4 11 4

Nama: add

Show of type: [Datasets, Layers and Results vl l Cancel l

L e as .

Heavy Cleaning
| ——— Open Cut

Pipe Burst

Point Repair

Point Repair and Cleaning 20 P Lo .
& - AVTEQ, Tom Tom, Source: Esri, o
Not Analyzed in 2015 5 CRig ographics. CNES/Airous DS, USDA, USGS.
. e GP. swisstopo, and the GIS User -




rjngroup  cMMS Intergration

40 yea“ts tior it
Work Manager O x
“4 Service Request |%. Inspection | 4, Work Order | (=] Resource | [l F’mjectl s Reminder|
€| B | AL ||Active v|| a5 g
@ Al () Stared __ _ r
%7 CMMS Data Exchange e | 5 )
|
CMMS Vendors
’ General |Service Requestl Inspection | Work Order|
Cartegraph Service: http:f/uspas1swater2/cityworks2013
{ Example:http://uspas 1swater2/cityworks2013)
. } User Name:
Cityworks
Password:
1 SignIn
&y miralir
Connection Status: Mot Connected

4 <>/

Page 1 of 1 (Records: 0to 0)




rn How is RIN Using InfoMaster?

40 yeas

= Cincinnati, OH
Full system integration
= Fort Smith, AR
Analyze NASSCO Inspections (CCTV and MH Inspections)

Develop a Remedial Measures Plans for Assets receiving
NASSCO 4 and 5 Scores

= Richardson, TX

Collaborating with City to configure InfoMaster to analyze
CCTV data.

InfoMaster to be used to generate Remedial Measures and
Maintenance Plans.

= City of San Antonio

Utilizing InfoMaster to Complete Stormwater GIS Mapping
Inventory and CCTV Condition Assessment



rjn

40 yeans

Implementation at MSDGC
(Cincinnati)

Maintenance Risk Likelihood of Failure (LOF) and
Structural Risk w/ Maintenance category were created so
one decision tree could be used to analyze Maintenance
Risk and Structural Risk.

Facilitated Discovery with MSDGC Staff to find
Intersection of InfoMaster with each Department/Staff Role

Developed a Workflow Diagram for MSDGC
Developed a Customized User Guide
Trained Cinci Staff on use of InfoMaster

Joint Offset (JO)




Legend
IMIC_RehabFPlan_RehabPlani
Repair Type

—CCEN

AL DITIONAL REVIEW REQUIRED
S FONT REPAIR

FULLLINNG
LNING
ROOT CUT
W HEAVY CLEANING
. CLEANING \_L‘_LUG]
O ACTION RECUIRED
——— ssEravityMain

2013 Results




Legend
IMIC_RehabPlan_RehabPlant
Repair Type

G = EN
s ADOITIONAL REVEW REQUIRED
AN POINT REPAIR

FULLLINNG
LUNING
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QN HEAVY CLEANING
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W ND ACTION REQUIRED
— ssGryvityMan

Current Results



e £ = .'.‘.‘LL:) U;A_\':' niermap, IPC, NRCAN, £ Japan
I Eei China (Hang Kafg ), Esn (Thaldha), TomTom, 2013

Yal

Fort Smith, AR

= 7 Sub-Basins
Studied

= 1,170 manholes
inspected
MACP Defect
Grading
= 250,019 If of CCTV

Investigation

PACP Defect
Grading



Richardson, TX

= CCTV Review of 229,531 If of
sewer line — PACP.

70,000 If of CCTV provided
by the City.

= Utilizing InfoMaster to
provide NASSCO scoring
and develop Remedial
Measures.

= |InfoWorks Hydraulic Model.

)‘I Esn'Chir HgKgEuTildfml 01




A San Antonio, TX
G Wi !
: o
I P Rice Ry §
— : = Perform GIS inventory,
[ o i = mapping and CCTV
: — 7 S : condition assessment of
| st § o/ Stormwater infrastructure
% wanor | 1 = Infegrafe Stormwater data
e, NE— 1} into Cartegraph system
Frsen Rl E
cine et | FTTT T = Currently in year 2 of 3 year
‘ l t | 1 confract
e - L g
Manholes 100 181 ;u-:\', l I e !, 3 :;:\."
{linsar E‘:(peof mains) s 12 140% | '5::‘
&
Original COSA GIS Post Pilot Project COSA GIS
B Inlets B nlets
® Manholes ® Manholes
Stormn Pipe Storm Pipe NRCAN,
PP T AT T oy fia-@
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rJNZIoup  |nfoMaster Adding Value

40 yeas

| Auto m ated C h e C kS Of I n S pectl O n D a‘ta :::ehab Actions Summiz Rehab Method SumrlnaTy
against GIS.

Labeling
Lengths = 12

Rehab Method Length
Summary

= Richer, More Inclusive GIS Deliverable

= Further Prioritization of defects based on R
COF and LOF

= Decision Tree Generates Objective ___T—
Remedial Measure Recommendations. e

= Cost Estimating Included |
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rJNZIoup  |nfoMaster Adding Value

40 yeans

= Easier to Plan Improvement Strategy.

= Prioritizes the Assets and Produces a Conceptual Design
Report.

More Information in the Analysis = More Resolution in
Prioritization

= Know What Needs to be Fixed and What needs to be
Inspected/Maintained

AT ] 15 p]




FJNZIOUD  Core Questions

40 yeas

1. What is the current state of my assets?
Condition Assessment

LOF

2. Whatis my required level of service?
COF

3. Which assets are critical to sustained performance?
Risk Analysis

4. What are my best O&M and CIP investment
stfrategiese

Decision Tree/Actions
5. What is my best long-term funding strategy?
Cost Estimafing



Questions?

Tristan Nickel, PE
tnickel@rinmail.com
972-437-4300
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