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Asset Management

What is Asset Management?

The systematic and integrated business
practices through which owners
, while
monitoring their associated performance,
risks and expenditures, in order to support
missions and organizational goals, typically
integrated with varying levels of service




What Does Your Organization Use?

» Real Property Inventory

» GIS Mapping

» Capital Investment Planning System
» CMMS

» BIM

» Sustainability Goals

» LEED® Certification

> Existing Building Operations & Maintenance (EBOM)
> New Building




Common Terminology

» Facility Condition » MEPs/MAPs/LRMP
Index -1 YR
Deferred Maintenance Backlog ($): - > 5 YR
Plant Replacement Value ($) > 20 YR
» Condition Index » Computerized
- SMS/EMS Rating of Maintenance
Facility Management

» Mission Dependency System (CMMS)
Index (MDI)




FCIl Values Can Mislead

Replacement Value $140,000 Replacement value $ 50,000

Renewal Requirement $7,000 Renewal Requirement $17,000

FCl=__7.000 =5% (Good) FCl=17.000 = 34 % (Critical)
140,000 50,000




FCIl Values Can Mislead

Replace defective brakes
$7,000

Replace leaky side windows
Repair rusted panels

$17,000

/

Priority based on ratio FCI




Common Terminology

» Client Hierarchy

» Asset Inventory
> Uniformat Il (ASTM 1557E-97)

If you don’t know what you own

... how can you manage it?

» Deficiencies / Defects / FIMS
» Work Packaging / WAG / Projects

TECtms

facility management system
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Uniformat Il - ASTM E1557

Level 3 Level 4 Sub-Elements
Elements
B2020 B2021 Windows
T . . T Exterior Window B2022 Curtain Wall
ASTM Uniformat IT Classification for Building Elements (E1557-97) et e B023 Stlor:Jf]rlonts ;
Level 1 Level 2 Level 3
Major Group Elements Group Elements Individual Elements
A SUBSTRUCTURE A10 Foundations A1010 Standard Foundations
A1020 Special Foundations B2030 B2031 Glazed Doors & Enfrances
— . i iggig ;fh on GTE:E i Exterior Doors B2032 Solid Exterior Doors
£ asement Constrachion A sement Excavation .,
42020 Basement Walls gggii gﬁ:ﬁ;ﬁm&g&‘ﬁ:’
B SHELL B10 Superstructure B1010 Floor C i
vpers Bita0 pooronstuction B2039 Other Doors & Entrances
B20 Exterior Enclosure B2010 Exterior Walls B3010 B3011 Roof Fimishes
B2020 E=tenor Windows — 2 2 £
B2030 Exterior Doors Roof Coverings gig}; ;nﬂ:‘chf:izn_zz &&P;lalngh{ambﬁnﬁ
B30 Roofing B3010 Roof Coverings el Dy
B3020 Roof Openings B;‘}l-‘_‘- :Flashmgs & Tnm
C INTERIORS C10  Intenor Construction C1010 Partitions B3015 Foof Eaves and Soffits
C1020 Interior Doors B3016 Guiters and Downspouts
C1030 Fittings
C20 Stairs C2010 Star Construction
€020 Stair Finishes i
C30 Interior Finishes C3010 Wall Finishes B3020 B3021 Glazed Roof Openings
C3020 Floor Finishes F.oof Openings B3022 Roof Hatches
: C3030 Ceiling Finishes B3023 Gravity Roof Ventilators
D SERVICES D10 Conveying D1010 Elevators & Lifts -
D1020  Escalators & Moving Walks
D109%0 Other Conveying Systems
D20 Plumbing D2010 Plumbing Fixtures C1010 C1011 Fixed Partitions
D2020  Domestic Water Distribution Partitions C1012 Demountable Partitions
D2030  Samitary Waste C1013 Retractable Partitions
D2040 Rain Water Draina ; : ’ .
D2090  Other Phumbing Systems C1014 Site Built Toilet Partitions
D30 HVAC D3010 Energy Supply C1015 Site Built Compartments Cubicles
D3020 Heat Generating Systems C1016 Intenior Balustrades and Screens
D3030  Cooling Generating Systems C1017 Interior Windows & Storefronts
D3040 Distribution Syst =
D3050 Terminal & Package Units C1020 C1021 Interior Doors
D3060 Controls & Instrumentation Interior Doors C1022 Interior Door Frames
D3070 Systems Testing & Balancing C1023 Interior Door Hardware
el e 1024 Interior Door Wall Opening Elements
C1025 Interior Door Sidelights & Transoms
C1026 Interior Hatches & Access Doors
C1027 Door Painting & Decoration
C1030 C1031 Fabricated Toilet Partitions
Fittinas C1N37 Fahmeatad Comnartments £ Cohiclss

TECinn




Common Terminology

» Project (Deficiency) Prioritization Algorithm
> Weighted Score

Analytical Hierarchical Processing (AHP)
ASTM E1765

Maximize Return on Investment

Mission Dependency Index

Risk to Mission (TEC ARMR®)

(0]
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SEVERITY
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Common Terminology

» Computerized Maintenance Management
Systems (CMMS)

> Typical Systems
IBMmaximo
TRIRIGA Operations
PWTools
- Work Order Execution
Labor
Materials
Equipment
> Financial Component
> Purchasing Component
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Asset Management Drivers

AM Drivers

EO 13327 (2004) - Federal Real Property Asset
Management

Mandates AM Plans

Life Cycle / Total Cost of Ownership
EO 13423 (2007) - Strengthening Federal
Environmental, Energy and Transportation
Management

Energy / Water Conservation Goals

5 Guiding Principles Federal Leadership in High Performance
and Sustainable Buildings

EO 13514 (2009) - Energy / Water Conservation
EO 13423+ More Aggressive Goals
$$$% Impacts / Ramifications
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Successful AM Program

Traffic

Community/Gov’t
Liaison

Tech Liaison
Contractors, Engr

~]

Planning
- Strategies
- Contingency

Real Estate
Contracting

Design and Construction
- Capital Program
- Acquisition Process

Disposal
- Excess Facilities
- QOutleasing — —

FaC|I|ty Facilities
Financial Owner Contracting
Management

Real Property Maintenance
- Repair

- Rehabilitation

- Minor Construction

Demolition
- Centralize/Dispersed
- Consolidation

g

\_

Environmental
Compliance /
Sustainability

Energy/Utilities

TEC inc
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Successful AM Program

nvestment Planning Tools
e Builder™

« VERTEX™ Analysis |
« TECfms™
« VFA Facility™ \. .

.

. /——-—-—-\-H,,‘_\-‘
b

\"-‘

( Assess / Work |
Inventory : |
) . Inspect / | PIanmng/

Investment Execution Tools
e [IBMmaximo Work

* TRIRIGA Operations Execution/
4

e PWTools

\
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uccessful AM Program

- Codify LAWA Goals /Objectives
- Review Legacy Systems
« Incorporate Airport Master Plan

BLI S| ness Process AnalV5| S1E Develop Asset Risk to Mission Strategy

) « Codify LAWA Business Processes

» Develop Change Management Plan

A

- Real Property / Leasing
- Computerized Maintenance Management System
- Condition Assessment / Capital Investment Plng

SOftware Syste m (S) « Equipment/ Parts /Materials Purchasing

« Geographic Information Systems

« Building Information Modeling

« Record Drawings

N
- Design Development Consulting

» Design Review / Constructability Review
- Sustainability Review

Te C h n | Cal S u p p O rt - Assessment Technical Support

= Cost Estimating

- Systems /Building Commissioning

-Inventory (UniformatIl, ASTM E1557)

- Condition Assessments (Requirement, EMS, Parametric Economic)

«Maintenance Forecasting

A sset A ssessments -System Failure Analysis

» MaintenanceAction Plan / Long Range Maintenance Plan
- Asset Recapitalization Plan
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AM Planning Tools

Software Planning/Analysis Tools - Three
(3) Options
Requirements Based “Traditional”
TECfms™
VFA Facility™ (VFA)
AMS (ISES)
Comet (Parsons)
Engineered (Sustainment) Management Systems
Builder™
VERTEX®
Economic
Whitestone MARS
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AM Planning Tools

- Component Degradation Algorithm
2 Engineered Mapagc-,;ment Systems Component Degradation Algorithm
e Builder * c Whitestone MARS
3 VERTEX 2 Geometric Depreciation
2
[=]
Q
-
S~
~
e
~
-
-
Service Life - Years s
Service Life - Years
Component Degradation Algorithm
VfaFacility
Parsons Comet
(Straight-line Depreciation)
é Component Degradation Algorithm
2 - TECfms™
E ]
2 =
o <1
[ =4
Q
Q
Service Life - Years
Service Life - Years

TEC inc
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AM Planning Tools - Output

» Component Inventory

TEC Inc. Berth 603 Inventory Report

==
ITEC.
1 - W Wharf (Berth 603)
. . . . Install Rem.
Inwventory Description Uniformat Gruantity Units Year Eff. Age Life
G30 Site Mechanical Utilities
G3030 Storm Sewer ($559.525)
Storm Sewer Outfall Starm Sewer 100 EA 1550 25 5
30 Other Site Construction
G030 other Site Construction [$0)
Berih £33 Crane Rall Raliroad Spurs 2,056.00 LF 1650 29 21
H1D Waterfront Structures
H1010 Substructure ($5,536,250)
Berih €03 Shesat Plie Cells ‘Sunsnuctura 1,028.00 LF 1580 29 46
H1G30 Dack [$4.221,600)
Berth 03 Concrete Deck Pansals Dack 66,520.00 SF 1880 29 ) |
H104D Moonng & Berthing System ($653.625)
Berih 803 Fender System Mooring & Berthing System 1,028.00 LF 2005 4 45
Berih 603 Moorng Bollards Mooring & Berthing Sysbem 600 EA 1850 29 21
Berth £03 Moonng Cleats Mooiing & Berthing System a.00  EA 1550 29 21
H30 Waterfront Utilities
HF210 ChviliMechanical Utiitbes ($527,700)
Berth 803 Water Vauks ChilMechanical Uitlites 400 EA 1880 29 ) |
HS020 Elecirical Utilities ($527,700)
Berth £33 2400 V Vaults Elecircal Utities 100 EA 1550 29 21

TECinn
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AM Planning Tools - Output

» 5 Year Maintenance Action Plan (MAP)

County of Albemarle, VA
% Five (5) Year Maintenace Action Plan (MAP)
Azzet Name Deficiency Title Ree, ‘ Deficiency| Package| Package|Package Name ‘ Raw Total| Inflated Total|Status ‘ Map
Year Score Score| Number Cozt Coat Year

Sth Strest County Office Building Replace VFD on Air Handling Unit 2008 10.00 7.30 2 - AF Replac ted FIVAC Units 515,386.64 518.063.97 0 - Active - Pre Work Reception Board
01 Crozet Elementary School Rausted/failed lintsl 2008 10.00 8.00 AD Refurbish Brick and Mortar $3,038.68 ¢ & Work Reception Board
018 Crozet Elementary School Open arsawav light 2010 10.00 6.33 6 - AH Small General Projects $888.16 0 Work Reception Board
Historic County Jail Interior paint 2013 10.00 725 i Patch and Paint §34,83534 0 = Work Reception Board
Historic County Jail Failing stone lintel 2013 10.00 7.63 7 - AD Refurbish Brick and Rock Walls 3638 0 Work Reception Board

==t Covnty Office Building Johnson Metasys Control Svstem needs renovation 2008 o.00 9.00 2 - AD Improved HVAC Controls $57.540.80 0 - Active - Pre Work Reception Board
MeIntire County OF Failed windows 2010 o.00 5.50 1 - AK Refurbish Windows and Doors $41,361.17 $51,618.74 0 -/ = Work Reception Board
MeIntire County 2010 5.00 5.50 1 - AK Refurbish Windows and Doors 5482.32 S614.42 0- Work Reception Board
Historic County Jail Interior metal doors. 2013 5.00 6.13 7 - AG Refurbish Windows Doors Stairs 0- Prz Work Reception Board
Historic County Jail Exterior metal doors. 2013 5.00 6.13 7 - AG Refurbish Windows Doors Stairs $456.14 0 - Active - Pre Work Reception Board
Historic County Jail 2008 8.30 8.30 7 - AF Replace Plumbing $55,150.14 0 = Work Reception Board
018 Crozet Elementary School ADA Bathrooms 2008 8.30 8.30 Work Reception Board
General District Court House A bathrooms 2008 8.30 8.25 A $11,878.34 1423401 0 = Work Reception Board
Jailers House Existing Bathroom 2008 8.30 8.30 § - AH Refurbish Bathroom $1.901.26 0 - Work Reception Board
Circuit Court House ADA bathrooms 2010 8.50 6.75 4 - AD Renovation for ADA S$11,544.92 $14,507.26 0 - Active - Pre Work Reception Board
Historic County Jail Failed central boiler and heating system 2013 8.30 8.30 7 - AE Replace HVAC $37.,85783 0 = Work Reception Board
Historic County Jail Failed plumbing systems 2013 .50 .50 7 - AF Replace Plumbing $4,605.58 S6,466.01 0 - . Work Reception Board
General District Court House Storaze Ttems 2008 8.00 8.25 3 - AE Renovats for ADA S81.44 $108.73 0 - Active - Pre Work Reception Board
Sth Strest Covnty Office Building Open pansls 2010 8.00 4.40 2 - AA Improve Elsctrical Safety $313.00 $393.12 0 Work Reception Board
Melntir Couvnty Office Building  Pansl covers 2010 8.00 3.60 1 - AA Improvs Elsctrical 3a: $273.00 $34320 0 = Work Reception Board
General District Court Houw Firz doors held open 3 - AG Repair Hardwars $73.16 55130 0-




AM Planning Tools - Output

» Investment Analysis

Capital Investment Requirements
Terminal XXX
$30,000,000
$25,000,000
$20,000,000
m Sum of DeferredMaintenance
$15,000,000
B Sum of RecapESL
$10,000,000 m Sum of Maintenance
$5,000,000 ] I
$O “'I—u‘l"u—‘.‘r'l'u—l‘.‘.‘: T-Tl_-_rIT.T-_T _I_I'T.'T'I_TIT_I'IJ'T'I_I -_._i_II_ -1
2009 2011 2013 2015 2017 2019 2021 2023 2025 2027 2029 2031 2033

TEC inc
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AM Planning Tools - Output

» Investment Analysis

$16,000,000
$14,000,000
$12,000,000
$10,000,000
$8,000,000
$6,000,000
$4,000,000
$2,000,000

$0

Capital Investment Requirements

Wharf XXXX
m Sum of DeferredMaintenance
B Sum of RecapESL
B Sum of Maintenance
g —._u-—r -_I_-_I_-_n_-_IJ o . m m m omomomoEom NN EN®R T. |

2009 2011 2013 2015 2017 2019 2021 2023 2025 2027 2029 2031 2033

TEC inc
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AM Planning Tools - Output

» Investment Analysis

Capital Investment -Uniformat Breakout
Wharf XXX

$16,000,000
$14,000,000
$12,000,000
$10,000,000 —
$8,000,000
$6,000,000
$4,000,000
$2,000,000

$0

& A A D

m Sum of DeferredMaintenance

m Sum of RecapESL

Waterfront
Waterfront
Waterfront
Waterfront

@ Sum of Maintenance

Building Sitework I

Building Sitework
Building Sitework
Building Sitework

o
TE
o
2iE
o
T
o
T

2022 2030

TEC inc
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12

1 2 Prioritized Code Compliance and Maintenance Projects USCG District 1
Target Project Cost Range $25K - Maximum Cost

10 -

Logril

AM Planning Tools - Output

Relative Risk Reduced

PROJECTS
REQUIRING
CLIENT FOCUS
* * ¢ &
] .0 v
L] . an *
" . E . =
L] L] . L] ;-
T E Tt e
n AREg ER - | ]
[ | 1 = 1 = 1
" | | " | u
| - | | L ] L]
" anm " " n - -I
.I | | | ] -— [ ] [N [ 1 ] ~
[ ] [ ] l. - a
L] - | | | L s
| ] 1 ] | ] g
L J s
| S
i
Purchase Price g

"75.000 ue‘-ﬂoa 3375_000 kizqom 3275‘000 %000 "7%000 31;5,% $7509, S25g

Project Cost

S000

Total Bought Risk per Project Cost and Total Funds for USCG District 1 Code Compliance and

Maintenance Projects

~L"

25% FUNDING
INCREASE EQUATES
TO A 200% RISK
REDUCTION

Totl Risk Bought
Down/Dollzr: 13343
T Cuwrrent Unmitigated
Risk/Dollar: 34565.3

550,000,000 $100,000,000

Total Funds

i ProjECt COSt>$5000
sfif=Funded,/Unfunded Division Line
== Risk Abated/Risk Unmitigated

[Division Line

Total Projects CC and M: 1480
CC and M Budget: $18.500,000
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AM What Are Others Using?
» Terminal Operators » US Navy
Planning > Planning
TECfms™ Builder™
» USMC VERTEX™
Planning - Work Execution
Builder™ IBMmaximo
Work Execution > Planning
USMCMax I ks
VERTEX
¢ USAF_ VFAFacility™
o PIan_nlng TEC ARMR™
Builder™ - Work Execution
VERTEX™ IBMmaximo
> Work Execution
IWIMS
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Asset Management

22 Discussion / Questions




Contact Information

Raymond K. Best, PE LEED® AP
Principal

TEC Inc.

2496 Old Ivy Road, Suite 300
Charlottesville, VA 22903
T:434.295.4446
F:434.295.5535

C: 703.628.7403

rkbest@tecinc.com
www.tecinc.com
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TEC Capabilities

TEC Services

AM System
Consulting

Condition
Assessments
Information
Management
TECfms™
TEC ARMR™
LEED® EBOM
Certification

Energy Studies

Facilities and Master
Planning

Building Information
Modeling (BIM)

A/E Design
Architecture

Mechanical / Electrical
/ Plumbing

Construction Phase
Services
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Asset Management Drivers

5 Guiding Principles Federal Leadership in
High Performance and Sustainable Buildings
Employ Integrated Design Principles
Optimize Energy Performance
Protect and Conserve Water
Enhance Indoor Environmental Quality
Reduce Environmental Impact of Materials
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