
Aging Facilities: 
How Agencies Assess, Prioritize and 
Maintain Their Aging Infrastructure

Dial 844-467-6272 and enter 
the passcode 674294#



Event Logistics

• Facilitator introduction

– Mike Lipka, Knowledge Management  Officer                              
NASA Safety Center

• To ask a question

– Type your question in the chat box at the bottom right

• The presentation will last approximately 90 minutes

• To get a closer look at the slides, select “Full Screen”

• Turn off the speakers on your computer
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Agenda

• Goals of the Safety and Health Learning Alliance

• Today’s Panel Speakers

• Discussion and key points

• Wrap-up and next event
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Goals of the SHLA:  The Four C’s

• COLLABORATE Create a forum for collaboration

– Repeatable process with trusted advisors

• CONCENTRATE  Accelerate learning 

– “Quick hits” on timely, topical, and new approaches

• CONTEXT Learn from your peers—what they do and how they do it

– Knowledge + Experience = Wisdom

• CONNECT  Establish networking opportunities

– Extend beyond events for personal and professional development

Learn more at https://nsc.nasa.gov/SHLA
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Today’s Panel Speakers

• Mike Seibert
• Asset Management Branch Chief 
• National Park Service

• Dr. Ramesh Gulati
• Asset Management & Reliability 

Specialist
• Jacobs in support of Arnold AFB

• Mr. Carmelo Melendez
• Senior Real Property Officer 
• Department of Energy
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National Park Service
Park Facility Management Division

NPS Asset Management Program

Using Data to Manage Aging Facilities
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National Park Service - PFMD

Agenda

• Asset Management Program Overview

• Inventory Diversity

• Capital Investment Strategy 

• Portfolio Requirements/Resource Balancing –
Optimization

• Deferred Maintenance Reporting

• Deterioration Rates and Budget Request

• Risk Assessment Codes

• Historic Asset Resources
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National Park Service - PFMD

Asset Management Program

The NPS Asset Management Program (AMP)is guided by Director’s 
Order 80 which has EO 13327 and PL 98-540 and the National 
Historic Preservation Act as its cornerstones.  The public law 
established the computerization of the national parks service’s 
maintenance program and a comprehensive identification of facility 
management requirements and practices.  The Executive order 
refined it with the following goals:

• Promote the efficient and economical use of the National Park Service’s 
real property assets

• Ensure management accountability for implementing federal real 
property management reforms.

• Increase management attention on asset management issues by 
establishing clear goals and objectives, improving policies and levels of 
accountability, and taking other appropriate actions.
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National Park Service - PFMD

NPS AMP is built on asset life cycle management

This program addresses key asset management questions:
– What assets does NPS own?

– What is the condition of the portfolio?

– What is required to bring the portfolio up to acceptable condition and properly sustain it over time?

– Which assets are the highest priority and where should parks focus resources?

Identify

inventory
Calculate

Value

Assess

Condition
Determine

requirements

Target high-

priority assets

By understanding the make up, condition and requirements of its constructed asset 

portfolio, NPS can better articulate to Congress and other decision makers the life-

cycle costs for both existing assets and potential acquisitions
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National Park Service - PFMD
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National Park Service - PFMD

Asset management is guided  by 
Asset Priority Index (API) Facility 
Condition Index (FCI):

• The API is, in is simplest form, a prioritization 
method for each park asset. 

• The API uses a 100-point scale and is based upon 
four criteria: resource preservation (natural and 
cultural), visitor use, park operations, and 
substitutability 

• Each criterion is evaluated against an individual 
asset starting from the lowest to highest to 
determine the level that most accurately defines 
that asset. 

FCI as defined is a simple measure of a facility’s 
relative condition at a particular point in time. The FCI is 
the value of all deficiencies divided by the current 
replacement value. The higher the facility condition 
index, the worse the condition.

• FCI < .10 Good condition rating

• FCI = .11 - .14 Fair condition rating

• FCI = .15 - .49 Poor condition rating

• FCI > .50 Serious condition rating Heritage assets 
- Strongly consider stabilization / restoration. Non-
heritage assets strongly consider replacement.
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National Park Service - PFMD

NPS has added Optimizer Bands (OB)

as a refinement to the API/FCI 

OBs are used to prioritize asset level funding and resource 
investment in the Unit Level Asset Portfolio.

• Captured in the Park Asset Management Plan (PAMP)

• API/FCI is used to generate initial OB – Optimization 
Refines this:
– OB 1 - Highest = Most Important Assets: Best Condition 

– OB 2 - High = Important Assets: Best/Good Condition 

– OB 3 - Medium = Supporting Assets: Best/Good/Fair Condition 

– OB 4 - Low = Lower Priority Assets 

– OB 5 - Lowest = Minimal Investment (API<21) & Disposal 
balanced against unit level asset requirements ONPS FM 
Budget, 
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National Park Service - PFMD

Capital Investment Strategy

Departure from spreading funding across full asset 
portfolio.

Mission criticality is the focus.

Budget, requirements and resource based evaluation 
and reassignment of OBs. 

Balances OB commitments (based on % of PM 
requirements) with available budget and resources 

Capital Investment Strategy foundational business 
practice – Scoring is driven by OB, part of the 
sustainability of investments is reinforced by OB 
related commitment
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National Park Service - PFMD

Capital Investment Strategy (CIS)

Four Elements
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National Park Service - PFMD

CIS elements defined
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National Park Service - PFMD

Optimizer Band Tool
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National Park Service - PFMD

Condition Assessments
• Required to understand needs and condition of 

portfolio 

• Try for 20% of the inventory annually 

• Inspection findings are to be integrated into the 
Facility Management Software System (FMSS) to 
ensure that required corrective actions are included 
in budget requests

• Different types of assets require different frequencies 
of comprehensive assessment inspections as 
required by public law or regulations

• This data is used to develop models for predictive 
analytics
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National Park Service - PFMD

Deferred Maintenance Reporting

• NPS DM calculated annually from FMSS

• FMSS DM data is used for:

NPS Annual Financial Report 

Transportation Bill Reauthorization 

Federal Real Property Profile

Annual Budget Formulation / Requests 

investment scenario analysis

Public sharing of the maintenance backlog

18
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National Park Service - PFMD

Definition of Risk Assessment Codes

 

RACs are used to identify, prioritize, and 
correct deficiencies and hazards that can 
cause harm to people and/or resources.

• RACs represent the level of risk
exposure associated with a hazard.

• RACs are commensurate with a  work
response in the NPS’s maintenance 
management system, an IBM/Maximo® 
product.
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National Park Service - PFMD

Resource RACs

Vulnerability: 
Susceptibility of a 
resource to continued 
damage and/or 
degradation from social, 
material, or 
environmental factors.

Vulnerability 

Very High High Moderate Low 

A B C D 

D
is

ti
n

ct
io

n
 

Principal 

Distinction 
I 1 1 2 3

Essential 

Distinction 
II 1 2 3 4

Elevated 

Distinction 
III 2 3 4 5

Important 

Distinction 
IV 3 4 5 5

Figure 1. R-RAC Distinction/Vulnerability Matrix 

R-RAC = Vulnerability x Distinction

Distinction: Measure of 
uniqueness, importance 
to the mission of the park 
to which it is aligned, and 
the protective regulatory 
basis of a natural or 
cultural resource.
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National Park Service - PFMD

Resource RAC Matrix

RAC Level Description Work Order Response

Priority Time

RAC 1 Immediate short-term action required to Critical (9) Immediate

(Very High) stabilize or control. Long-term action 

required within one year.

RAC 2 Short-term action required within 30 days Critical (9) 30 days

(High) to stabilize or control. Long-term action 

required within one year. 

RAC 3 Resource stabilization required within one Critical (9) 12 months

(Moderate) year until a long-term solution is 

implemented within one to three years.

RAC 4 Resource stabilization required within two Serious (5) 2 years

(Low) years until a long-term solution is 

implemented within three to five years.

RAC 5

(Very 

 Resource stabilization may halt a threat, Minor (1) 5 years

Low) although accelerated degradation may 

begin to occur after five years. 
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National Park Service - PFMD

Data used to Calculate Deterioration 

Rates / Make Budget Requests
• NPS asset-specific facility deterioration rates were last calculated in 

a 2012 study and are expressed as a percent of CRV. It allows the 
calculation of annual expected deterioration in dollars for an asset. 
The deterioration rates are used to project facility condition given 
different funding scenarios.

• These are specifically used in the NPS DM Scenario Tool. This is 
used by NPS to project outyear FCIs at a Servicewide, Regional, or 
Park level.

• Used in the NPS Annual Green Book to project Regional FCIs and 
Critical Systems FCI for the next two fiscal years.

• Used to determine the steady state funding need for non-paved 
roads assets, i.e., the total funding required to just keep up with new 
DM and not increase it beyond existing levels.

• Used in portfolio planning scenarios such as the Centennial 
Initiative, OMB scenarios, or Departmental budget asks

22
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National Park Service - PFMD

NPS Historic Structure Resources

• NPS Technical Preservation Services

• The Secretary of the Interior’s Standards

• Lighthouse Preservation
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National Park Service - PFMD

National Park Service
Park Facility Management Division

heritage.

Questions?
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E X P E R I E N C E  Y O U R  A M E R I C A ™

The National Park Service cares for special places saved by the American people so that all may experience our 
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Agenda

• Intro and Safety Minute

• Where are we ( Asset/Infrastructure health)?

• Current events

• Issues

• Where are we heading?

• Structured Plan

• Conclusion
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Jacobs at a Glance

• One of the world’s largest and most diverse providers of
A&E, design/build, CM, and engineering/scientific services

• 69 years old, now employing more than 65,000 personnel
• Annual revenues of nearly $13B 
• Markets

• National Government
• Chemicals

• Refining (Downstream)

• Infrastructure

• Buildings

• Absolute commitment to safety



Piper Alpha
North Sea oil production platform operated by

Occidental Petroleum (Caledonia) Ltd.

• An explosion, and the resulting oil and
gas fires, destroyed it on 6 July 1988, 
killing 167, including two crewmen of a 
rescue vessel; 61 survived

• The total insured loss was about £1.7
billion (US$3.4 billion).

• At the time of the disaster, the platform 
accounted for approximately ten percent 
of North Sea oil and gas production, and
the accident was the worst offshore oil
disaster in terms of lives lost and industry
impact.



Accident Report and Learning
It concluded that the initial condensate leak was the result of maintenance work being
carried out simultaneously on a pump and related safety valve. The inquiry was critical
of Piper Alpha's operator, Occidental, which was found guilty of having inadequate
maintenance and safety procedures, but no criminal charges were ever brought against
the company.

• Key Learnings:

– Lack of proper procedures –LOTO

– Inadequate communication

– Flaws in the design guidelines and practices

– Misguided management priorities

– tradeoffs between safety and productivity

– Human errors - lack of training

– Etc.

• The second part of the report made 106 recommendations for changes to North Sea safety 
procedures:

• 37 recommendations covered procedures for operating equipment, 32 the information of platform 
personnel, 25 the design of platforms and 12 the information of emergency services



Water Infrastructure: Water Loss

• A staggering 46 Billion liters of drinking water are lost globally every
day.

• It’s not a problem restricted only to the developing world either – Montreal,
for example, loses 40% of the water it produces.

• In Ireland, some 41 percent of the nation’s drinking water leaks out of

delivery pipes

• The U.S. loses more than 1.7 trillion gallons ( $ 2.6 billion) of clean 

water annually due to the crumbling, antiquated water delivery systems 

in most of our cities.
(source: Failing Infrastructure.. 2030 Water Resources Group paper – www.itt.com/valueofwater)
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City Of Seattle – Infrastructure Issues

• May 2, 2007- Water Main Break Under University Bridge
• A 24-inch main broke, causing a large sinkhole and worries about

the integrity of the bridge abutment.

• The incident also damaged an 8-inch gas main and a conduit 

housing Qwest trunk lines.

• The bridge was not damaged, but water and gas service in the

area had to be cut for most of a day.

• Many problems due to poor infrastructure are individually small but

quickly add up, e.g., a vast number of small leaks causing some

municipal water systems to lose up to 20% of their water during

transmission.
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Are Our Old Infrastructure Safer?

The Baltimore and Potomac Tunnel in Maryland, opened in 1873, is among the
choke points on the Northeast Corridor.

Credit Matt Roth for The New York Times (By EMMA G. FITZSIMMONS and DAVID W. CHEN, JULY 26, 2015
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The American Society of Civil Engineers (ASCE) gives the

infrastructure of the United States an overall D grade and

estimates it will cost $2.2 trillion to fix.

C +D

C +

D

D
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Defining (Understanding) “Aging”

• An aging plant (equipment/ systems) which is no

longer considered fully fit for purpose due to:

– Deterioration or

– Obsolescence

In its integrity or functional performance.

Caution: Aging is not directly related to chronological age. There are

few examples of very old equipment fully fit for purpose but showing

evidence of early aging due to corrosion, fatigue or erosion failures.

Many of old equipment may not be safe to operate as they may lack

proper safety mechanisms to meet current standards.
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Defining Assets

• Asset: Something which has a value and creates a value

– Physical assets

• Infrastructure:

– Buildings, roads, power distribution, water –utility systems etc.

• Industrial equipment

– Compressors, tanks, motors, pipelines , hydraulic systems , etc.

– Human assets

– Financial (money) assets
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Deteriorating Assets Consequences

• Increased safety risks to public and workers
– Fires/explosion
– Exposure to electrical shock

– Exposure to falling parts

• Increased outages

• Increased public concerns & increased operating costs

due to emergency responses

• Increased Liability

• Increased pressure for government to address these
concerns

– Increased regulatory oversight

• Loss of Revenue
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Asset Concerns / Issues

• Assets are getting older
– Average age – over 40 + years – unfit or high cost to provide service

• Much higher in Govt. – DoD, NASA, etc..

• Commercial / industry facing similar challenges

– Difficult to maintain and operate safely

• Spares – parts are no longer available

• Equipment designed back in 50’s-60’s-70’s don’t meet newer regulations
for safer operations

• Aging workforce ( human assets) leaving the job market causing

“knowledge” gap to take care of aging equipment

– Lack of sufficient funding to upgrade – to make them safer and
productively operate.
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Types of Equipment Needs Attention

• Electrical equipment
– switchgears, sub-stations, cables, transformers, etc.

• Underground tanks, piping and pumps
– water, hazardous material, etc.
– gases

• Infrastructure - Major
– bridges, roads & rail (transportation)

– dams, water systems – waste, drinking, etc.

• Infrastructure – Minor
– platforms, ladders, ducting, etc.

21



Ladders/Platforms to Support Maintenance



New Platform to Support Maintenance

Platform being installed After Platform Installed



Maintainability - New approach
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Suggested Approach – Have a Structured Plan
Asset Life Extension Plan (ALEP)

• Ensure there is an effective maintenance plan (don’t ignore it)

• Conduct (Asset) Health Assessment
– green (good now and near future; work 12-20 years)

(good now but need work near future; work 5-12 years)

– red (need work now.. safety issue; work now 0-5 years)

• Justification and Funding
– Capability impacts
– Safety impacts

– O&M cost impacts

• Develop and Implement ALEP
– Use ISO 55000 (AM standard) to make process robust
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Human Assets (People) Issues

• People are aging too…and retiring

– Losing knowledge to operate/maintain those “old -aging” assets

– Lack of interest of new generation of workforce in O&M field

• Assure “ Asset O&M knowledge” is available as

part of ALEP
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Past, Present & Future of Assets

24



Our Future Depends on Intelligent
Asset (Infrastructures) – New I-35 Bridge

• State-of-the-Art Smart Bridge technology comprised of 323 sensors 
embedded in the concrete

• Continuous monitoring/collection of information collected by the sensors 
will assist the Transportation Dept. in managing operations by 
enhancing bridge inspections with structure performance data, 
maintaining efficient and safe traffic flow, and providing infrastructure 
security. Temperature, humidity and wind speed measurements also 
trigger the bridge’s automated anti-icing system.

•
Eco – conscious concrete design - When ultraviolet rays from the sun hit
the surface of the concrete containing this eco-cement, a photo catalytic
reaction occurs removing pollutants from the air. The cement also self-
cleaning, removing contaminants from the surface of the gateway
elements.

• Systems monitored the temperature of the concrete to ensure high-
quality during curing.
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Conclusion

• Assets are aging .. Average 40 + years old, passed

beyond its design life and their condition continue to

deteriorate or obsolescence causing unsafe or very costly
to operate and maintain

• Challenges in maintaining “Right Skilled” workforce to work

on aging assets

• Develop and implement an Asset Life Extension Plan
– Use ISO 55000 Standard - Asset Management process

• Ensure we have a good maintenance plan in the interim

• Design new assets with “smart- intelligent” features
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Ramesh Gulati
Ramesh.gulati@Jacobs.com

931-393-6288
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Agency Information Brief
Department of Energy

Real Property

SRPO – Carmelo Melendez



Infrastructure Overview

>10K Buildings

>119M Gross Sqft

Center for Advanced Energy Studies, INL

>7K Structures

Security fencing at LANL

>2.2M Acres

305-acre site of NREL’s National Wind Technology Center

>$115B 
Replacement Cost

>$2B 
Operations & Maintenance

>$5B
Deferred Maintenance

>37 Yr
Average Age

>50 %
Inadequate/Substandard F&I

>99 %
Owned Assets-Labs/Sites/Plants
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Strategic Plan - Goal 9
• Broad range of mission requirements

– Nuclear Security, Innovation, Environmental Clean-up

• Achieving these missions requires a broad portfolio of
unique specialized facilities that support both:

– Direct mission requirements (e.g. nuclear materials
processing; weapons component manufacturing; and
large-scale scientific test facilities)

– Mission support infrastructure (e.g. Installation& Land 
maintenance/management

• Identify the mission and core capability associated
with all real property assets and assess the asset
utilization for efficiency and efficacy by FY 15

• Dispose of 10 federal excess land properties by FY 16

• Eliminate 1,775,000 square feet of excess buildings
and infrastructure through demolition or beneficial
reuse by the end of FY 16

• Establish a list of real property available for reuse or 
disposal to non-federal entities by the end of FY 15 3



Updated Asset Management Plan
• Align with DOE Strategic Plan

– Manage assets in a sustainable manner that support
the DOE mission - DOE Strategic Objective 9

• Comply with GPRA

– Develop strategic plans with long-term goals

• Modernize a foundational management
document
– Address current operating environment

• Promote efficient/effective use of assets and
resources

• Internal & External Collaboration

• Positive Accountability of Portfolio

• RPEP FY16-20 at a Glance:

– General Disposition ≈ 5M ft2

– O&W Redux ≈ 800K ft2

– Office Space Design Std = 200 uft2/pp
4



Laboratory Operations Board
• Infrastructure Assessment WG

“…assess how infrastructure is meeting
mission…”

• Excess Contaminated Facilities WG 
“…analyze excess contaminated 
facilities inventory disposal options…”

• Focus on Condition Adequacy, 
Functionality, Utilization, Mission 
Readiness & Dependency within Ten 
Year Real Property Site Plans/Strategy

• Emphasis on end of mission 

Decontamination & Demolition 

• Increase investment in sustainment,
restoration, modernization and timely
LCC decisions

• Codify Methodoly: Orders & Guidance
5



Increase Discretionary Appropriations Funding

• The FY2017 budget request to OMB includes total discretionary funding of $6B for
infrastructure, an increase of $800M over the FY2016 President ’s budget.

– $150M of the increase is for direct mission infrastructure.
– $600M of the increase is for general purpose mission support infrastructure, guided by

Lab Operations Board-led assessment and prioritization process based on reducing
deferred maintenance; increasing reliability; reducing footprint; and reducing risk to
safety and to mission.

• The FY2017 budget also includes $58M specifically allocated for removal of excess facilities.

About 20% of DOE budget supports infrastructure; FY 2017 budget 
request proposes 13% increase with constrained caps.
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Program ($K) FY16 Budget Request FY17 Budget Request

Mission Critical

Infrastructure

General Purpose

Infrastructure

Mission Critical

Infrastructure

General Purpose

Infrastructure

Excess

Facilities

FE $0 $31,989 $0 $46,514 $0

NE $148,212 $63,614 $161,737 $65,448 $6,640

SC $730,600 $377,653 $813,500 $407,586 $0

EM $1,262,158 $464,832 $1,162,218 $627,532 $0

NNSA $1,182,209 $967,934 $1,334,223 $1,354,900 $51,000

Total $3,323,179 $1,906,022 $3,471,678 $2,501,980 $57,640



Collaboration & Initiatives
• Underwent Customer Portfolio Plan

Analysis

• Conducted Targeted Asset Reviews

• Increase in Declarations & Reports

of Excess

• Partnered with Leasing & 
Utilization/Disposal for Alternative 
Financed Projects’ Opportunities

• Continual Improvement in Internal 
Facilities Information Management 
System and Data Analysis & 
Field/Program Office Validation

• Measures of Performance for 

Portfolio Optimization 

• Headquarters’ Future
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Backups/Expanded Information
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Infrastructure Initiative Map

Current State

• No DOE enterprise-wide
approach to infrastructure

• Mission need is not always
the primary factor in
driving decisions on
infrastructure repair and
replacement.

• Inconsistent data across
laboratories and programs

Actions

• Establish consistent definition and
inventory of mission unique
facilities

• Assess the condition of assets to
support program capabilities

• Consider functionality of space and
link to capabilities

• Link strategic plan, core capabilities
and the assets that underpin them

• Report status aligned to core
capability and DOE strategic
objectives

Desired Outcomes

•   Consistent approach

• Uniform assessment of all 
assets

• Credible, data-driven 
infrastructure decisions 
aligned with program 
capabilities

•   Lab level
•   Program level
•   Enterprise level

• Supports DOE’s mission and 
budget process
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Infrastructure Initiative Methodology

Current asset
condition

and cost of
operations

Site Level
Inventory of

facilities

Gaps and
surpluses

Mission
Readiness

Utilization

Visual assessment of
infrastructure
adequacy for

mission support

Managing risk
through a structured

Risk Registry

M
an

age
m

e
n

t
To

o
ls
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Excess Facilities Initiative Scope

MSRO - mai ntenance, s urveillance, repair,
operation

**Note: The estimates of excess facility D&D costsare subject to uncertainty in terms of both the number of facilities included in the estimate and the cost 
to complete each facility. The Department is working to improve the completeness of excess facility designations in the Facility Information Management 
System, which is expected to result in an increase in the estimated number of excess facilities requiring D&D. Additionally, for those facilities that were 
included in this estimate, the cost estimate is preliminary and is subject to uncertainty of -50%/+100%.
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Goals & Objectives for Real Property
Property Alignment

• Assess real property assets againstprogram requirements

• Improve real property asset condition and utilization survey methods

• Implementand improve a knowledge-based approach to conduct facility condition assessments

Portfolio Management
• Plan, construct, sustain, and recapitalize facilities and infrastructure to support mission execution

• Evaluate acquisition methods in the planningprocess when analyzing alternatives

• Increase sustainment investments in real property

• Dispose of excess and unneeded property safely, efficiently, and in a timely manner

• Provide forsafe, secure, and healthy workplaces

Performance Management
• Improve real property lifecycle cost identification, collection, and management

• Use performance measures to improve real property management

• Improve real property data to ensure it is complete and accurate

• Manage, integrate, and prioritize real property capital investmentrequirements enterprise-wide

• Implementreal property benchmarking

Property Organization
• Establish Federal Real Property Officers responsible forplan implementation

• Implementa real property managementprofessional developmentprogram

• Improve communications with sponsors and customers

• Develop and implementa recognition program for real property managementexcellence
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Wrap Up and Next Event

• Visit the SHLA Web site at nsc.nasa.gov/SHLA

– Video of this presentation, slides, event summary

– Submit ideas for events

• SHLA Event Survey: We’d like to hear your feedback

60
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