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Agenda

» EO 13514 and maintenance

» Purpose of Maintenance

» Approaches to prioritizing maintenance

» Connecting sustainability to maintenance
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EO 13514 and Maintenance

Section 2 Goals for Agencies

(g) implement high performance sustainable
Federal building design, construction,
operation and management, maintenance, and
deconstruction including by:

_ Entire
Lifecycle

(v) managing existing building systems to
reduce the consumption of energy, water,

and materials, and identifying alternatives
to renovation that reduce existing assets’

deferred maintenance costs:
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Fix to Conserve
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“Yes, but what about rainwater harvesting?”
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Recognizing the potential

» Let’s look at the most common deficiencies
cited in FIMS Yy 2008 Snapshot)

D 50 Electrical Systems 16%
D 30 Mechanical Systems 15%

» If these systems have DM, they do not
operate optimally

» Resolving DM improves conditions, reduces
resource consumption, reduces GHG
emissions
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Sustainability /s our mission

i Secsary o LT
“Implementation of Executive s m
Order 13514, Federal
Leadership in Environmental,

Energy, and Economic
Performance”
- March 31, 2010
@

M
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Sustainability /s our mission

“Addressing the crisis of
climate change is the
challenge of our time, and
a fundamental priority for
the Department of
Energy.”

“We must also lead by
example in reducing
greenhouse gas emissions
associated with our own
operations and facilities.”

“This requires . . . An integrated
plan towards sustainability,
including strategies for:

*Reducing greenhouse gas
emissions;

*Using water more efficiently;

*Promoting pollution prevention
and eliminating waste;

*Constructing high performance
sustainable buildings;

*Purchasing energy efficient and
environmentally preferred
products; and,

*Reducing the use of fossil fuels
through improved fleet
management.”
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“Why bother
maintaining
assets?”

“[MJaintenance will be Answer: [O sUStain
used to ensure real the mission

property asset
availability for planned
use . ..” - 0430.1B § 4(d)(5)

Question: DUt Who sets
the mission?
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Setting mission

» Clients
- We work for clients

- Examples:
- Program management
- Site management
- Tax payers

» Customers
o We service customers

- Examples:
- Tenants
- Visitors

Both deserve a voice in

« Establishing service levels
* Prioritizing activities

How do | know | provide good maintenance?

* | meet the agreed to levels of service
« Assets | manage function adequately
« Satisfaction surveys return favorable opinions
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Continuum of planning

» Acquisition & Disposition (non-recurring)
o Mission

o Financing < / O 413.3A “Project Management” 2
o Construction

O 430.1B “Disposition”
- Deactivation & Decontamination <

» Operations & Maintenance (annual recurring)
- Qperations ! O 430.2B “Executable Plan”

o Utilities <— 

o Routine Maintenance <

> Repairs & Rep.lacements' N ' ' O 430.1B “Ten Year Site Plan”
» Recapitalization (periodic recurring)

o Retrofits
o Programm% O 430.1B “Ten Year Site Plan”
o Renewal

O 430.1B “Maintenance Program”

Source: APPA

Z

otes:
1. Partially addressed by O 450.T1A
2. Except for projects under GPP / IGPP Limit
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Maintenance planning in O 430.1

» O 430.1B, § 4(d)(1) states:

> The maintenance program will include:
- Condition assessments of real property assets,
- A work control system,
- Management of deferred maintenance,
- A method to prioritize maintenance projects, and

- Cost accounting systems to budget and track
maintenance expenditures.
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Work Control Policy Elements

» Track all activities

o Operations - custodial, grounds management, pest management,
snow removal, waste handling, recycling, etc.

o Maintenance - recurring, periodic, urgent, non-critical, etc.

» Upload your resources and\systems
> People

° Assets >~ Uniformat I, CSI 2004
> Supplies & Spares

o Equipment and Assemblies

» Delineate roles

- Who creates and updates records - and when?

- Who responds, resolves and verifies - and when?

- Who communicates with customers & clients - and when?
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Work Control Policy Elements

» Commit to service level standards
o Asset performance statements
o Resolution (not just response) time by [choose
one or more].
- Type of asset
> e.g., office buildings, laboratories, chiller

plant Hint:
- Type of action required Align with
> e.g., planned maintenance, urgent repair, mag;:f:zg{“e
equipment replacement prioritfzation
- Type of programmatic function impacted / method

» e.g., mission priority
- Reliability of workmanship

» Link all O&M activity to financial
records
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Is maintenance priceless?

» Maintenance and RETURN ON INVESTMENT

- OMB convenes an interagency task force to advance
maintenance (une - August 2009)

> FASAB asks can ROl indicate “acceptable condition™
(April - May 2010)

> NRC study: “Predicting Outcomes from Investments in the

Maintenance and Repair of Federal Facilities”
(December 2009 - 2011)

AS Keck Center

Linda Stanley, FFC -
2010 FIMS / RE Workshop June 15, 2010
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Is maintenance priceless?

» Some questions the NRC study has asked of
government and industry:

- “Are there ways to predict ... outcomes. .. from a given
level of maintenance and repair investments?”

- “Are there effective . . . strategies . .. to better inform
decision-makers regarding the cost-effectiveness of levels
of investment in facilities' maintenance and repair?”

o “What . .. measures . .. [w]ould . .. determine the actual
outcomes of facilities maintenance and repair investments?”

» The response: PRIORITIZATION
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Prioritization Approaches

» By classification

o Asset type or usage
o System type = xLab roof
o . repair
o) XReplace exit
Y sign in empty
Y— warehouse
o
(D,
O
C
e
S
o
E L
Paint accelerator walls X

Importance of Asset

| %
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Prioritization Approaches

» By classification
o Asset type or usage
o System type

» By risk
> Actual impacts
o Potential impacts

» By mission
o Activity importance
> Risk to activity

“Let’s get our priorities straight”

2010 FIMS / RE Workshop June 15, 2010
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Two illustrative
prioritization approaches

22 1. Smithsonian Institution
2. Navy

Note: Each approach has
strengths and weaknesses.

They appear here for
informational purposes only.
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Integrated Prioritization Methods
Smithsonian Institution

Priority Code Assignment Matrix

PROJECT TYFPE

MNotes

Condition Level Description

Malntenanca Condltion Lewval DBSBIIPtIDI‘I
PRIORITY CODES Catastrophic | Significant projects requiring immediate funding in order to commect severs
FC 1 =BY A B C o zafety hazards, active failures, and prevent the loss of facilties.
PC 2=BY +1 Assef Impact: Defrimental or irreversible failure, immediate implementation.
PC 3=BY 42 Shell Code Mon-routing Energy/ Critical 1l High priority projects reguiring funding in the next fizcal year to avoid failure or
PC 4= BY +3 System Compliance/ | Maintenance | Operational corect ssrious safsty/security deficiencies.
PC 5=BY +4 Failure Security Repairs Efficiency Asset/Program Impact: Imminent failure, program begins in 1 - 3 years.
Reoutine mn Fredicted work that nesds funding within four years.
AssetProgram Impact: Moderate risk, program begins in 4 - 5 years.
| Can Defer IV Work that can be deferred for five years,
PC 1 P 1 PC 2 PC 2 AssetProgram Impact: Negligible risk, program begins within 5+ years.
Catastrophic
Project Type Description
Prajact Type Category Diescription
Il
PC 2 PC 2 PC 3 PC3 Shellf A Examples: Roof and building piping leaks, ufility 2ystem and eguipment
Critical System Failure failures.
Code =] Examples: Fire detections and suppression sustem replacement or upgrade,
m Compliance! ife zafety and accessibilty modifications, and security equipment
PC 3 PC 3 PC 4 PC 4 Security replacement/improvement and building modifications.
Routine
MNon-routine [ Examples: One time repair work to correct significant problem that cannct be
Maintenance addreszed on a routine basis, i.e., refurbishing doors for an entire facility, and
N Repairs replacement of individual compaonent of HYVAC system.
PC S PCS PC 3 PC3
Can Defer Energy/! D Examples: Projects with a seven year cost-effective payback period.
Operaticnal
Efficiency

— Sustainability makes the ‘D” list

2010 FIMS / RE Workshop

June 15, 2010 19
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Priority Code Assignment Matrix

PRIORITY CODES

PROJECT TYFE

Integrated Prioritization Methods

Smithsonian Institution

Malntenanca

PC 1 =BY A B C D
PC 2=BY +1
PC 3=BY +2 Shell Code Mon-routing Energy/
PC 4 =BY 43 System Compliance! | Maintenance | Operational
PC 5=BY +4 Failure Security Repairs Efficiency
|
PC1 P PC2 PC 2
Catastrophic
Il
PC2 pPC 2 PC 3 PC3
Critical
1
PC3 PC 3 PC 4 PC 4
Routine
IV
PCS PC 5 PC S5 PC3
Can Defer

Some examples, please:
1. Non-routine, routine project

ANS: PC4

2. Roof replacement needed but
NOT failed yet

ANS: PC2 or PC3

3. Roof replacement needed but
NOT failed yet ... on alab

ANS: PC2 or PC3

. mission not considered

2010 FIMS / RE Workshop June 15, 2010 20



Integrated Prioritization Methods

Navy
» Integrates three considerations:
> Mission Dependency (MDI)
o System Criticality (SCI)
o Return on Investment (ROI)

» Developed by Parsons (2008)

Priorities ?

ny

Y

aphic look

familiar from

CONDULWN =
TR
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Mission Dependency Index

100
E | Critical |
- S 85
Ability to E Significant
Relocate 3 70
or = Rel5e5vant
N [ oderaie |
§ 20
Low
Year Month Week Day Min. Sec. 0
Source: Navy Interruptability of

Function/Service
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MDI Algorithm

MDI Mission Dependency Index: 1 < MDI <100
MD,, Mission Intradependency (Within Mission); 1 < MD,, < 6
MD,, Mission Interdependency (Between Missions) 1 < MD, <6

N  Number of Mission Interdependencies

MDI = {16.5 [MDwW + MD, ., + 0.1 Ln(N)] - 15.5}

Weighted /

Average

—

‘ 85.7%

10.7%
3.6%

Source: Navy

8

O MDw

BMDb
oN
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System Criticality Index (SCI)

Primary Facility Elements SCI
Exterior Walls 93

Roof Coverings 79
Exterior Doors 75
Exterior Windows 74
Electrical Service & Distribution 74
Roof Construction 73
Floor Construction 64
Heat Generating Systems 63
Communication & Security 63
Energy Supply 62

Roof Openings 62
Cooling Generating Systems 62

Source: Navy

» Authority defines

values
(i.e., HQ, PGM, SO, etc.)

» Related to
Uniformat Il

» Similar to CAIS
“Inspection Units

» Two more levels . . .
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System Criticality Index (SCI)

Secondary Facility Elements | SCI Tertiary Facility Elements | SCI
Controls & Instrumentation 59 Other Conveying Systems 39
SIUSE 2 Food Service Equipment 39
Lighting & Branch Wiring 58 : -
Other Fire Protection Systems 58 Aquatic Facilities 36
Basement Walls 57 Interior Windows & Storefronts | 36
Elevators and Lifts 56 Interior Doors 33
Sanitary Waste 55 Floor Finishes 31
Standpipes 55 Kennels & Animal Shelters 30
Dorge_stipbW?tterSDistribution 2;1 Stair Finishes 30
istribution Systems : :
Other HVAC Systems 53 Vehlc.u_lar E.qt.upment &t
Terminal & Package Units 49 Ceiling Finishes 26
Escalators & Moving Walkways | 48 Wall Finishes 26
Other Electrical Systems 48
Slab on Grade 48 for example:
Plumbing Fixtures 45
Other Plumbing Systems 41 Heat > Elevators > Dogs
Liquid & Gas Storage Tanks 41

Source: Navy

2010 FIMS / RE Workshop June 15, 2010
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ROI: Start with design life
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Source: Navy
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Influences on Condition Index

DISTRESS
TYPE

1
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DM Shortens Service Life

100
—

£75 _ 7\\ \‘
E, Condition Index i \ \
= 50 : N\ N\
= : \ \
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25 : 2\
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0 : | “ \
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Source: Navy Ye ars

2010 FIMS / RE Workshop June 15, 2010 30



Estimating ROI

Optimal Time to Invest
100 g = Less ['):(i))l(lars to
‘
————
5
é """""""""""" I b
_875 | N\ N
= | \ % $ N\
CC> I N \
250 i \nJ \;
= . More Dollars to
8 Danlaramant Thrachald : \ Fix
I'(CIJId ClHlicrit 1 11ircstivid | \ .
25 : I
: ; $ Benefit $

Source: Navy Ye ars
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Integrated Prioritization Methods

Navy

Prioritized

?
How : Maintenance

Ans: Analytical Hierarchy Process

2010 FIMS / RE Workshop June 15, 2010
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Analytical Hierarchy Process

>

Developed by
Thomas L. Saaty

A type of multi-criteria
decision analysis

Human judgments, not just the
underlying information, drive
the evaluations

Recognizes ease of comparing
pairs

Clients and customers directly
impact decisions

1. Layout the hierarchy:
goal, alternatives,
and criteria

2. Prioritize elements
in the hierarchy

3. Synthesize into a
set of overall
priorities for the
hierarchy

4. Check for
consistency

5. Make a decision
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Who uses the
Analytical Hierarchy Process ?

(

a USGS

science for a changing world

2010 FIMS / RE Workshop June 15, 2010

34



How the Navy weighted its considerations:

MDI ROI SCi Total Priority Index
MDI 1 5.00 5.00 11.0 0.59
ROI 0.20 1 0.20 1.4 0.08
SCl 0.20 5.00 1 6.2 0.33
18.6

» What about your site?
> Peer review, client, and customer input could

replace all the pre-set numbers

Source: Navy

> Flexible approach suitable for program-wide or

site implementation
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ASTM References

» ASTM E 1765-07e1 standard Practice for Applying

Analytical Hierarchy Process (AHP) to Multi-attribute Decision

Analysis of Investments Related to Buildings and Building
Systems

» ASTM E 1057 - O6e1 Standard Practice for Measuring

Internal Rate of Return and Adjusted Internal Rate of Return
for Investments in Buildings and Building Systems

» ASTM E 1121 - O7e1 Standard Practice for Measuring
Payback for Investments in Buildings and Building Systems

2010 FIMS / RE Workshop June 15, 2010
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Incorporating sustainability

» Review your work control procedures and
maintenance prioritization policy to ensure
adequate incorporation of sustainability

» Consider the examples:
o Smithsonian Institution

 Project Type - Sustainability
- Condition Level = Sustainability

o Navy
- Mission Dependency - Sustainability
- System Criticality =2 Sustainability
- Return on Investment = Sustainability

2010 FIMS / RE Workshop June 15, 2010
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Net-Zero . . . everything

» Paper “Buildings. The Gifts that Keep on
Taking’ - AppA (2006)

o Focus on total cost of ownership (TCO)
- ex: Better cool roof now avoids future costs

o Perception: “Deferred maintenance makes us look irresponsible”

» Ties nicely to ultimate sustainability
o Net-Zero Energy
o Net-Zero Water
o Zero Waste
o Carbon Neutrality

S

=
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