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Executive Summary

Background
On August 23-24, 2005 in Alexandria, Virginia approximately 70 people attended a workshop to discuss asset management as it relates to the US Army Corp of Engineers (USACE) Civil Works Infrastructure.  The workshop was organized by the US Army Engineer Research and Development Center (ERDC) in collaboration with Headquarters, USACE.   Objectives of the workshop were to:

· Define asset management and metrics;

· Discuss current and future challenges related to asset management;

· Provide interagency forum for sharing lessons learned, partnering, and collaboration; 

· Evaluate applicability of existing tools and data requirements for different business lines; and

· Identify technical gaps and corresponding R&D requirements across business lines. 

At the USACE Senior leaders conference held two weeks prior to the workshop, senior leaders discussed implementation strategies for the USACE Campaign Plan, Goal # 3: to enhance life-cycle infrastructure management.   Sub-objective 3C of this plan states that the USACE will “improve the reliability of water resources infrastructure using a risk based asset management approach.”   This workshop proved to be a timely opportunity not only to discuss where we are in the process, but also to develop the groundwork for how we can proceed.  

The participants included key leadership from all areas of the USACE including HQ, division, districts, ERDC and IWR, representing most of the Corps’ major mission areas, real estate, resource management, logistics, engineering, economics and environmental disciplines.  Additionally, participants from University of Colorado, University of Alabama, US Military Academy, National Science Foundation, Bureau of Indian Affairs, Federal Real Property Council, US Navy, NASA, DOI and the Bureau of Reclamation attended and contributed their expertise and valuable lessons-learned regarding asset management in their own organizations.  Key people took time from their busy end-of-the-year schedules to gather, to share their knowledge, and to make a case for the road ahead.  The energy and enthusiasm in this workshop resulted in a charge and a commitment to set things in motion. 

The Workshop

The workshop consisted of invited presentations, group and panel discussions, and break out sessions.  After a series of informative presentations from external agencies and within the USACE, participants defined infrastructure, assets, asset management and critical problems related to technologies and business line needs.  Details of this workshop have been reported under separate cover and can be provided upon request.  The intent of this summary is to capture the essence of the workshop and the “bottom line.”

Asset management, as defined by the panel experts and participants at the workshop, is a way to manage resources that will maximize life cycle performance, minimize risk, and optimize our infrastructure for the good of the nation. It is a proactive and sustainable approach to life cycle planning, requisition, management and disposal. To the question, “What is Infrastructure?”  Dr. David Hale, University of Alabama, succinctly replied it is “large value service or product platforms that provide capabilities for others.”  Assets were defined in four break-out sessions by four of the nine Corps business lines (Flood and Storm Damage Reduction, Navigation, Hydropower, and Recreation).  The more obvious assets identified included hydropower facilities, flood control dams, recreational facilities, locks and navigation dams, levees, navigation channels, coastal inlets and jetties, confined disposal facilities, riverine training structures, bank revetment, boat ramps, visitor centers, coastal structures, pumping plants, beaches, floodwalls, and ecological restoration areas.  Less obvious were data, communications, ideas, and human capital.  The assets ranged from components of a facility, such as a miter gate, to systems of locks or an entire power grid. 

In initial breakout sessions on data, metrics, and software and tools, participants defined driving issues and critical problems.   Many driving issues were identified including our aging infrastructure, politics, regulations and limited resources.   The top 5 critical problems identified and prioritized by the group were 1) lack of standards and criteria, 2) condition assessment, 3) risk and uncertainty, 4) business line processes and 5) inadequate models and tools.  Additionally the four business lines met and discussed the priority problems for their respective areas.  Not surprisingly, some business areas moved other problems to the top.  Recreation and hydropower considered scarce resources and interoperability of information technology as top priorities.  Recreation was the only team to explicitly consider safety.  Flood added the need for regional evaluation teams.  Flood, recreation, and navigation all considered condition assessment a priority.  Navigation felt inventory was a critical first step, and standards were a cross-cutting requirement to all problems. Each team offered bottom line thoughts for consideration by business area teams to set the dynamics for the next step in the development of an asset management plan.
Workshop Conclusion

The workshop wrap-up concentrated on the message to report back to senior leaders and others. Workshop participants revisited the most critical problems and defined what they felt were the next critical steps.  The top priority problems were 1) condition assessment, 2) risk and uncertainty, 3) regional evaluation teams, and 4) business line specific consequences of not managing assets.  A recurring message was that the way forward is dependent upon executive level buy-in and a serious commitment of resources.  The next steps must include: 1) establishment of a national asset management product delivery team (PDT) that includes business line leads, and business line PDTs to include regional members; 2) development of a master or national plan for Asset Management based on strategic plans; and 3) development of corporate and/or enterprise approaches for classification of assets and standards for condition assessment.

The workshop closed with support by Mr. Gerald Barnes, Chief Operations and Maintenance, USACE.  He congratulated both the organizers and participants for their hard work and the quality of the workshop.   He assured those attending that senior leadership fully supports this initiative in context of the development of a long-term sustainable infrastructure plan.  Key people from this workshop and others will be meeting within the month to develop this plan, and the outcome of this workshop will provide a basis for discussion.

Prolog

Sadly, none of us could have known that 5 days after this workshop, August 29, 2005 the Gulf Coast would be devastated by the most horrific and catastrophic storm ever to hit the US.   In retrospect, the discussion on consequences to human life and economic viability of not managing assets were more prophetic than anyone could have imagined. With every hour, day, and week that passes, with every human life lost, with each displaced and missing person, with the yet unknown devastation to the economy and the environment, the message escalates with increasing urgency.  Our nation’s infrastructure is critical to the safety and survival of our country, and unfortunately is critically fragile.  

CHAPTER 1 - INTRODUCTION
Purpose

The purpose of the workshop was to begin dialog on multiple aspects of asset management for all Corps business lines.  The workshop gathered some key staff from the U.S. Army Corps of Engineers (USACE) and other Federal agencies associated with asset management.  This report summarizes the workshop results.

Objectives

Several technical sessions were designed with the following objectives:

· Define asset management and metrics

· Discuss current and future challenges related to asset management
· Provide interagency forum for sharing lessons learned, partnering, and collaboration

· Evaluate applicability of existing tools and data requirements for different business lines

· Identify technical gaps and corresponding research and development requirements across business lines

Background, from the Workshop Coordinators

This workshop was a step in the evolution of an asset management program within USACE. This effort was supported by the Navigation Systems Research Program at the Coastal and Hydraulics Laboratory (CHL), U.S. Army Engineer Research and Development Center (ERDC), and was originally focused on asset management aspects concerning navigation infrastructure. The idea evolved through ERDC’s collaboration with USACE Headquarters (HQ) and the Asset Management Project Delivery Team (PDT) to cover asset management aspects for all Corps business lines.  Figure 1 shows the announcement for the workshop and the corresponding agenda. A list of workshop participants is included in Appendix 1.  A Concerns Wall was set to allow participants to jot down and post concerns which were then addressed at a set time.  This allowed the workshop to stay on schedule.  The concerns posted are presented in Appendix 4.
David Harris, U.S. Bureau of Reclamation, was facilitator for the workshop.  
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Figure 1
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Date: 23-24 August 2005
Location: Hilton Alexandria Old Town Hotel

Alexandria, VA

Sponsor: U.S. Army Engineer Research and Development Center
Navigation Systems R&D Program
Technical Director: Dr. Sandra K. Knight, ERDC-CHL
Program Manager: Mr. James E. Clausner, ERDC-CHL

Proponent: USACE HQ
ERDC POCs: Dr. Enrique E. Matheu, ERDC-GSL, Phone: 601-634-2692

Ms. Yazmin Seda-Sanabria, ERDC-GSL, Phone: 601-634-3761

Summary: The U.S. Army Engineer Research and Development Center (ERDC) is collaborating
with USACE Headquarters in the organization of a 2-day interagency workshop on "Asset
Management for Civil Works Infrastructure” to be held in Washington, DC on 23-24 August
2005. Participants will represent different sectors from the federal government and academia.

Objectives:

Define asset management and metrics

Discuss current and future challenges related to AM

Provide interagency forum for sharing lessons learned, partnering, and collaboration
Evaluate applicability of existing tools and data requirements for different business lines
Identify technical gaps and corresponding R&D requirements across business lines

Format: The meeting will have a flexible format mvolving a series of invited presentations,
discussion round tables, and breakout sessions.

Facilitator: Dr. David Harris, U.S. Bureau of Reclamation.
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TUESDAY —23 AUGUST

08:00
08:00—-08:10
08:10 - 08:30
08:30 — 08:45
08:45-10:15
08:45 - 09:15

09:15 - 09:45

09:45 - 10:15
10:15-10:25
10:25-11:55

10:25 - 10:55

10:55-11:25

11:25 - 11:55
11:55-12:55
12:55-13:55

12:55-13:25

13:25 -13:55

13:55-14:30

14:50 - 15:00
15:00-15:15
15:15-16:30

16:30

Call to Order (Enrique Matheu)
Welcoming Remarks (Sandra Knight)
Opening Remarks (Jerry Barnes)
Workshop Structure (Dave Harris)
Presentations (I)

“Optimal Maintenance of Civil Infrastructure Systems,” Prof. Dan
Frangopol (Univ. of Colorado at Boulder)
“NASA Deferred Maintenance Model,” Bill Brodt (NASA)

“DOI Overall Asset Management Approach,” Mike Keegan (DOI)
Coffee Break

Presentations (II)

“USBR Facility Maintenance Approaches Using MAXIMO,” Ken Maxey

(USBR) and Debra Linke (USBR)

“Integrating Risk and Reliability into USACE Infrastructure
Management,” Anjana Chudgar (USACE)

“HydroAMP Collaborative Initiative,” Lori Rux (USACE)

Lunch
Presentations (III)

“FEM/MAXIMO Application to NWD Power Generating Plants,”
Charles Krahenbuhl (USACE)

“Risk-Based Applications for USACE Infrastructure,” Robert Patev
(USACE)

Panel Round Table (I)

What is Infrastructure?

What is Asset Management?

What are the Basic Components of the Asset Management Process?
Organization of Task Groups

Coffee Break

Task Group Discussions (I)

Task Group No. 1: Data

Task Group No. 2: Metrics

Task Group No. 3: Software, Models, and Tools

Adjourn
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CHAPTER 2 – EXAMPLES OF ASSET MANAGEMENT IMPLEMENTATION
Agency Presentations

Speakers from various agencies provided a brief overview of their current programs.  An abstract of most presentations is presented below.  The presentations are in Appendix 2.  After the presentations there was a round table panel discussion, described at the end of this chapter.
“Optimal Maintenance of Civil Infrastructure Systems.”  Prof. Dan Frangopol, University of Colorado at Boulder.
Most of the decisions that are required during the processes of assessment, maintenance and management of civil infrastructure systems are made under conditions of uncertainty. Uncertainties associated with mechanical and environmental loadings and with the actual load-carrying capacity of civil infrastructure make it impossible to predict exactly their lifetime performance. Therefore, realistically, satisfactory structural performance can be predicted only in terms of probabilistic measures of assurance of performance. Also, uncertainties associated with future maintenance and user costs, including discount rates, make it impossible to predict exactly the whole life costing of maintenance programs for civil infrastructure systems. In light of these uncertainties, civil infrastructure management systems have to be reliability-based. This presentation provides the main steps required for considering whole life costing and cost-effectiveness of maintenance strategies in optimal maintenance of civil infrastructure systems. These steps involve the consideration of reliability and condition profiles with and without maintenance, reliability and condition states, probabilistic modeling of maintenance, whole life costing, and cost-effectiveness of maintenance in a life-cycle context. 

In this talk, focus is placed on methodological aspects of assessment, maintenance and management of civil infrastructure systems including: maintenance models, bridge network analysis, condition-safety-cost interaction, combination and optimization of maintenance actions, and bridge network multi-objective optimization using genetic algorithms. Applications of the methodologies proposed to existing bridges in the United States and the United Kingdom are also presented. The support by the U. S. National Science Foundation, by the U.K. Highways Agency, by the Dutch Ministry of Transport, Public Works and Water Management, by the Colorado Department of Transportation and other agencies is gratefully acknowledged. Several postdoctoral researchers and a number of former and current graduate students at the University of Colorado at Boulder contributed to the results presented in this chapter. Their contributions and assistance are greatly appreciated.
“NASA Deferred Maintenance Model.”  Bill Brodt, NASA.

The Federal Accounting Standards Advisory Board requires Federal agencies to comment on deferred maintenance in their Annual Accountability Reports.  Auditors concluded that NASA needed to improve its method for estimating deferred maintenance.  In response to this audit finding, the NASA Facilities Engineering Division in cooperation with the NASA Comptroller, chartered the development of a new method based on a white paper by Charles B. Pittinger, Jr., P.E., dated April 8, 1999 and the Federal Facilities Council Technical Report #141, titled, Deferred Maintenance Reporting for Federal Facilities.  The NASA method provides an independent, consistent, cost–effective, and auditable approach to estimating Agency facilities deferred maintenance based upon rapid visual assessment of nine different systems within each NASA facility:

•
Structure 

•
Roof 

•
Exterior 

•
Interior Finishes

•
Heating/Ventilating/Air Conditioning (HVAC) 

•
Electrical Systems

•
Plumbing Systems

•
Conveyance Systems

•
Program Support Equipment  

The independent assessment teams may rely upon limited input from local facilities management staff when rating each system.  Systems are rated from 5 (only normal maintenance required) to 1 (system does not function as intended).  These condition ratings are entered into a parametric estimating model that uses the facility current replacement value (CRV) as its basis.  The CRV is apportioned between each of the nine facility systems.  There are different System CRV Percentage models for each of 42 separate DM facility categories. 
“DOI Overall Asset Management Approach.”  Mike Keegan, U.S. Department of Interior.
“USBR Facility Maintenance Approaches Using MAXIMO.”  Ken Maxey, U.S. Bureau of Reclamation.
The Bureau of Reclamation (Reclamation) has been engaged in asset management for over 100 years.  Today, Reclamation has constructed water, power and incidental (e.g., recreation) facilities in the 17 Western States with an original development cost of over $20 billion.  Reclamation’s inventory of assets includes 348 reservoirs with a total storage capacity of 245 million acre-feet of water. Reclamation is also the Nation’s seventh largest power utility and second largest producer of hydroelectric power with 58 hydroelectric powerplants providing an average of more than 42 billion kilowatthours of energy each year.  With over 75 percent of the Department of the Interior’s constructed assets, Reclamation has a major stewardship role in managing this infrastructure and its supporting assets.

Reclamation uses a variety of tools to support operations and maintenance by field sites.  This presentation will briefly cover two of those tools – the upgrade project for Maximo, Reclamation’s computerized maintenance management system, and the Facility Reliability Rating tool.  In addition, Reclamation has initiated a formal corporate asset management plan and is engaged with the Office of Management and Budget on developing performance measures for O&M under OMB’s PART program.  The draft asset management plan and the draft performance measures will be briefly presented.
“USBR’s Power Asset Management Strategy.”  Debra Linke, U.S. Bureau of Reclamation.
The Bureau of Reclamation’s (Reclamation) 58 power plants have an average age of 46 years.  Reclamation is taking a multi-pronged approach to assure the long-term viability and reliability of its hydropower assets. Reclamation is approaching these assets from equipment, system, and human capital standpoints.  This presentation will give an overview of some key activities including Reclamation’s Power Reviews of Operation and Maintenance, Refurbishment and Upgrade Activities, participation in reliability forums, development of technical standards, benchmarking, and development of technical skills in power facility personnel.
“Integrating Risk and Reliability into USACE Infrastructure Management.”  Anjana Chudgar, U.S. Army Corps of Engineers.
This presentation will summarize current USACE efforts in the areas of risk and reliability.

“HydroAMP Collaborative Initiative.”  Lori Rux, U.S. Army Corps of Engineers.
Successful strategic planning for capital investments in existing hydropower facilities requires consideration and balancing of many factors, including the risks and consequences of equipment failure. The goal of hydroAMP (the Hydropower Asset Management Partnership) is to create a framework to streamline and improve the evaluation of equipment condition to enhance asset management and investment decision-making. Condition assessments support:

•
Prioritization of capital investments 

•
Development of long-term investment strategies

•
Coordination of O&M budgeting processes and practices

•
Identification and tracking of performance goals.

Technical teams comprised of experts from the four partner organizations have developed condition assessment guides for circuit breakers, exciters, generators (and large pump motors), governors, surge arresters, station batteries, transformers, and turbine runners. Assessment guides for compressed air systems, emergency closure gates and valves, and cranes are also currently being developed. A two-tiered approach for assessing equipment condition is used. Tier 1 relies on test data, inspection results, and other information that is readily available or easily obtained during routine operation and maintenance activities. A low condition score may indicate the need for a Tier 2 evaluation, involving specialized tests and a higher level of expertise, to refine the condition rating.

Equipment condition indices assist management and other personnel involved in making decisions on replacement or rehabilitation when faced with competing demands and limited resources. The simplest approach involves using condition indices to prioritize, rank, and sort equipment needs. This analysis may be done horizontally across an organization to determine the replacement order for similar types of equipment (e.g., to develop a transformer or circuit breaker replacement program). Condition indices can also be combined vertically into an aggregated unit summary index representing the main power train equipment (i.e., the turbine, generator, exciter, governor, circuit breaker, and transformer) or into an overall station summary index (combining two or more unit summary indices). Condition indices may be used to formulate a business case that addresses a wide range of factors such as risk of failure, efficiency, safety, economic, environmental, political and regulatory consequences, as well as other considerations. The analysis tools being designed by HydroAMP will be open and flexible to fit into existing maintenance, planning, budgeting, and decision-making structures. 
“FEM/MAXIMO Application to NWD Power Generating Plants.”  Charles Krahenbuhl, U.S. Army Corps of Engineers.
This presentation will summarize the status of the application and outline further requirements for the use of FEM (Facilities and Equipment Maintenance System) as a critical tool for asset management of the 29 multipurpose hydroelectric projects within Northwestern Division of the Corps and as a model for the remaining 46 projects. Its use to capture and analyze efforts on significant systems, subsystems and components, including feeding critical data to HYDROAMP, is essential for lifecycle asset management of these projects and likewise for other infrastructure Corps-wide.
“Risk-Based Applications for USACE Infrastructure.”  Robert Patev, U.S. Army Corps of Engineers.
The presentation will cover risk-based applications for USACE infrastructure and how it has been applied it to system studies such as Ohio River Main Stem System and Great Lakes and St. Lawrence Seaway.
“USACE Asset Management.”  Andrea Kuhn, U.S. Army Corps of Engineers.
The presentation will describe the general strategic framework for development of asset management initiatives within USACE.
Round Table - Panel Discussion
A brief panel discussion was held.  The objectives of the panel were to form a bridge between the presentations and the breakout sessions as well as to begin to list crosscutting technology topics and issues that may encompass several or all business lines.

Panel Members: Bill Chapman, Barry Holliday, Dan Frangopol, David Hale, and Lori Rux.
Question:  What is Infrastructure?

Facilities and equipment
Things we spend money on
Things federal government has vested interest in
All federally constructed and operated assets
Large value, service, or product platforms that provide services for others to use
Land, people, tools, places, ideas, and systems

NOT:

Outputs
Processes

NOTE:  There is a need to define: 

    - Critical and non-critical infrastructure   
    - Interdependence of infrastructure

Question: What is Asset Management?

Discipline for managing life-cycle cost and other performance indicators of infrastructure assets in an optimal way
Way to manage funding resources to maximize performance or minimize risks and maximize reliability

Systematic defined process for specific set of outcomes
Way to manage outputs and processes optimally, for the good of the nation

Asset management is the way we manage the outputs; there are several considerations on how we do it: reliability, risk, cost, stewardship”
NOTE: 

What is the relationship between risk and reliability principles and asset management?

Strategic management (risk to do business)
Asset management = Portfolio approach, risk = priority

Question:  What are the Basic Components of the Asset Management Process?

This question was not specifically addressed by the group.

These items were taken into the workgroups as a starting point for brainstorming.
CHAPTER 3 – CROSSCUTTING TECHNOLOGIES
Breakout sessions were organized to provide an opportunity to identify and summarize technologies common to Asset Management. 

Work Groups
Workshop participants were divided into breakout groups to address the crosscutting issues for business lines.  The topic areas for the breakout groups were  

1) Data

2) Metrics

3) Software, Models, and Tools 

Each group was to brainstorm items and ideas, and to identify the top five driving issues and critical problems.  The groups presented their lists in the opening session the following morning.  Those results follow.  
Task Group 1: Data 
Moderators: Michael Sharp and Tim Isaacs
Top Driving Issues:

1. Regulations

2. Scarce resources

3. Improved business practices

4. Accountability

5. Knowledge management

Top Critical Problems:

1. Scarce resources

2. Corporate buy-in

3. Lack of standards/process/criteria

4. Organizational structure

5. Communication

6. Complexity

Task Group 2: Metrics 

Moderators: Jim Clausner and Stuart Foltz

Top Driving Issues:

1. Executive Order

2. Government Performance Results Act of 1993 (GPRA)
3. Office of Management and Budget (OMB)
4. Better business management decisions

5. Limited resources

6. Nation needs Corps infrastructure

7. Aging infrastructure & extending life as long as effective, feasible, desirable

8. Changing customer & stakeholder  expectations about reliability 

9. Political

10. Managing risk
Top Critical Problems:

1. Condition index 

2. Utilization

3. Operations and maintenance costs

4. Mission Dependency

· Mission critical

· Essential-not critical

· Not mission essential

5. Security

6. Safety
Task Group 3: Software, Models, and Tools 
Moderators: Charlie Krahenbuhl and Tom Bozada

Top Driving Issues:

1. Determination of business line objectives

2. Determination of asset contribution to meeting objectives

3. Optimization of asset performance (risk vs. reliability vs. cost)

4. Asset condition monitoring/performance monitoring

5. Decision process for application of resources to assets

Top Critical Problems:

1. Inter-operability of information technology systems

2. Change management of information technology systems

3. Data in “one place,” lack of compatibility

4. “Infant” predictive model for condition, cost, and activities (maintenance, replacement, monitoring, operating, throughput, efficiency)

5. Lack of documented business process

6. Determination of business line processes (return on investment, asset need, value, cost, product value)

7. Capturing corporate knowledge

Prioritization of Driving Issues and Critical Problems
The MetaPlan Process

The topics from the breakout sessions provided a workable list of issues in the USACE related to asset management.  David Harris presented a variation of the Strategic Planning Process known as MetaPlan, developed by the IBM Corporation, which was used to prioritize the issues and problems listed by the breakout groups.  His presentation is included, Appendix 3.  The steps of this process are summarized below with accompanying outcome from the workshop.
1) Identifying the categories of the program
All topics presented were sorted into individual categories.  Topics discussed in the panel discussion that were not identified in the work groups due to their limited scope were added.  The continued intention was to collect and organize as much information as possible within the time limit. Results are given in Table 1.
	Categories

	1
	Business line processes

	2
	Business documents

	3
	Change mgmt of IT systems

	4
	Communication

	5
	Complexity

	6
	Condition index

	7
	Corporate buy-in

	8
	Corporate knowledge

	9
	Data compatibility

	10
	Infant models

	11
	IO of IT systems

	12
	Lack of standards

	13
	Mission dependency

	14
	O&M costs

	15
	Organizational structure

	16
	Risk and uncertainty

	17
	Safety

	18
	Scarce resources

	19
	Security

	20
	Utilization


Table 1

2) Prioritizing the categories
Individuals were next asked to define their own priority (Importance) for the categories using a multi-vote.  In this case each participant was given twelve adhesive dots.  Participants could split their priorities according to the following rules:

· May use any or all of their 12 dots throughout the categories; and
· As many as 3 dots may be used on any one category to represent increased importance of any particular category to the participant.
All votes were counted for each category.  This voting typically creates a Pareto distribution of the categories.  This distribution is shown in Figure 2.
In a strategic planning context, additional information can be useful, especially an estimate regarding the degree of difficulty associated with any particular category.  “Difficult” may mean expensive, technically challenging, complex, or any other subjective context which the participant chooses for any given category.  In this workshop each participant gave each category a score of 0 to 10, with 0 being easy and 10 being really hard. Participant scores were averaged and used to create the decision quad shown in Figure 3.  Each category then falls in one of four quadrants, each of which has a descriptive name:
Easy and important: 
“Low hanging fruit”
Hard and important: 
“Strategic items”
Easy but less important: “Do later”
Hard and less important: “Consider”
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WEDNESDAY —24 AUGUST

08:00— 09:00

08:00 — 08:20

08:20 — 08:40

08:40 — 09:00
09:00 — 09:30

09:30 — 09:45

09:45-10:00

10:00—-10:30

10:30—-12:00

12:00 - 13:00
13:00 - 14:30

14:30-15:00

14:30 — 14:45

14:45 - 15:00

15:00 — 15:15
15:15-15:30
15:30-16:30
16:30

Presentation of Task Group Summaries
What are the Driving Issues and Critical Problems?
Task Group No. 1

Task Group No. 2
Task Group No. 3

Prioritization of Driving Issues and Critical Problems
Ranking by Participants
Data Analysis

Coffee Break

Panel Round Table (II)
What is an Asset?
Task Group Discussions (II)

Task Group No. 4 (Focus: Hydropower)

Start Report Preparation

Task Group No. 5 (Focus: Navigation)

Start Report Preparation

Task Group No. 6 (Focus: Flood Control & Recreation)
Start Report Preparation

Lunch

Task Group Discussions (III)

Task Group No. 4 (Focus: Hydropower)

Complete Report Preparation

Task Group No. 5 (Focus: Navigation)

Complete Report Preparation

Task Group No. 6 (Focus: Flood Control & Recreation)
Complete Report Preparation

Presentation of Task Group Reports

General Discussion of Task Group Reports

Task Group No. 4

Task Group No. 5

Task Group No. 6

Coffee Break

Summary and Road Ahead
Adjourn
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CHAPTER 4 - BUSINESS LINE IMPLEMENTATION IDEAS
A second set of breakout sessions provided an opportunity for open discussion of issues and problems within given business lines.  At the end of the session, each breakout group was asked to identify major issues for the business line.  These lists were used in the remaining portions of the workshop.  
Business Lines

· Navigation

· Hydropower 
· Flood and Storm Damage Reduction  

· Recreation

Breakout Session Tasks
1. List Assets for this business unit
2. Driving Issues: affirm delete, add
3. Critical Problems (From MetaPlan Voting)

i. Confirm, delete, add to the list

ii. For each problem, establish status, redefine as needed for the business line
iii. Answer: 1
1. What is our current capability?  
2. What are the steps/gaps to be addressed to solve this problem?
4. Strategic Items







a. Near term

1. Guarantees we can succeed

2. Risks we will fail

b. Long term

1. Guarantees we can succeed

2. Risks we will fail

5. Bottom Line

i. What do we do to move forward?

Navigation Business Line
Facilitator:  Sandra Knight
Recorder:  Jim Clausner

Participating:  Larry Holman, Roy Braden, Thomas Bozada, David Weekly, Bob Patev, Greg Werncke, Michael Sharp, Mike Kidby, Anjana Chudgar, Bill Richter, Michael Winkler, Al Cofrancesco, Ken Maxey, Bruce Lambert, Bob Welch, Andrea Kuhn, Tom Verna, Mike White

1. List Assets 
a. Asset: something that helps us accomplish our navigation mission for the nation, stakeholders and environment.

b. Mission Critical Asset: A physical unit of property that in its absence or inoperability would significantly impede the organization’s achievement of a critical business objective.

c. Tiered Asset Structure

Tier 1.  The River system

Tier 2.  Sections of the river

Tier 3.  Locks, dams (concrete and earth), levees, channels, river control structures, control systems, IT systems, buoys, piers, buildings.

Tier 4.  Components of tier 3, pumps, valves, etc.

d. Roads, fences, cameras and security equipment, cars, trucks
e. Charts, IENC (Inland Electronic Navigation Charts)
f. Dredges, and supporting plant, survey vessels, snag boats, etc.

g. Levees

h. Spare parts, special equipment

i. Technology, analytical methods, models, procedures, assessment tools
j. Resources, funds, positions

i. Land, repair facilities, office and admin buildings, warehouses, generators,

ii. LPMS/OMBIL data (Lock Performance Monitoring System/ Operations and Maintenance Business Information Link), WCSC data (Waterborne Commerce Statistics Center), port series data, transportation series data
iii. Monoliths, floating mooring bits, embedded metals, miscellaneous metals, miter gates and associate machinery, culvert valves and bulkheads and associated machinery, emergency gates and associated machinery, sills, fill/empty systems, diffusers, hydraulic systems, guard walls, approach walls, control house, shop buildings, dam tainter gates, dam piers, stilling basins, bridge cranes, pumps, motors
iv. Laboratories, research technology
v. Jetties, breakwaters, groins, revetments, seawalls, beach fills (sand), other dredged material placement sites (and sediment), CDFs (Confined Disposal Facilities)
k. Discussion of whether or not navigation channels are assets. The corps owns the channel.  (Congressional acts authorize the navigation project, give channel dimensions, locations etc.) Channels have value, have funds expended to maintain, and therefore must be in the inventory.
i. Nothing in the real estate property database has anything in it on navigation channels.
ii. According to executive order, OMB, an asset is something you can put a bar code on.  Channels have value.  
iii. Natural infrastructure is part of a system.  
iv. Suggestion to have tiered approach to navigation assets. 

v. Need to manage from the higher level to the lower level.  Could assume the navigation channel is a lease/hold improvement – bad name for channel asset, but the concept is the same.

vi. Bureau of Reclamation (BuRec) has to maintain the Rio Grande River.  Legally they own the Rio Grande River, but it is not on a financial statement.  Don’t use accountant perspective for water resource assets; look at it from an asset management issue.  Rivers are things other assets are built upon.  Focus on mission critical assets.  Locks, dams, coastal structures.

2. Driving Issues (not discussed further during this session; breakout focused on problems)
3. Top Critical Navigation Problems
1. Navigation Business Line Problem #1 – Condition Assessment 

a. Definition:  Condition Assessment (this term preferred over ‘Condition Index’) – an evaluation of physical condition and functional capability of the asset over time
b. How do we address asset condition? 

i. Current physical condition - measurable

ii. Operational assessment  (stuff you can’t see until you operate the asset)
iii. Age

iv. Maintenance records

v. Testing, visual inspection

vi. All of the above helps determine repairs needed

c. Current Capabilities for Condition Assessment
i. Inspection, have some capabilities

ii. Age – have this data

iii. Maintenance records – have a range of records, but not standardized
iv. Structure condition assessments are now performed by districts

d. Needs for Condition Assessment
i. Standardized inspection procedures

ii. Better tools for inspection, better training

iii. Condition assessments need to be standardized

e. Functionality  (key part of Condition Assessment – capabilities and needs listed in each subheadings)

i. Customer expectations an issue, often increase over time

1. Have capabilities to get this information – customer surveys, etc.
ii. Authorized mission/design – defines functionality

1. We have this

iii. Life Cycle

1. Have initial capability to estimate asset life from design 

2. Poor ability to predict O&M

iv. Inland Navigation Outages (scheduled and unscheduled)

1. Good for locks, 100% for scheduled

v. Channels – have some capabilities, less predictable, more event driven, i.e., storms, etc.
vi. Utilization – throughput, includes effects of environmental impacts (flood, ice, fog) on throughput 

1. Have LPMS data for locks

2. Have deep draft data
                   f. Availability and reliability

                              i.  Data available for lock availability

                             ii.  Channel – some data available

                   g.  Environmental driving conditions (waves wind & storms)

                              i.  Have some capability to predict

                             ii.  Have some needs

       h.  Economic impacts of navigation assets on community/region, e.g., maintenance of channels in low-use harbors

                              i.  Have limited information
                             ii.  Need more economic data (supplied by stakeholders)

      i.    Criticality of an asset (redundancy – no other way to get stuff there than by vessel, national defense)

                              i.  Have capability – the Navigation Data Center; are developing project profile database (putting in single database) Low hanging fruit

                             ii.  Have some needs
                            iii.  Few spares of critical components (on inland water system- e.g. spare lock gates); in few places have alternate channels (e.g., Tenn-Tom)
                            iv.  Choke point in system, nodes

                             v.  Comments, Ken Maxey – hydropower, have good guidance for field on inspections, standards, and standardized inspection procedures, training standard team, for dams have developed similar things (Teton failure spurred this on)
2. Navigation Business Line Problem #2 – Risk and Uncertainty

a. Definition:  Risk and Uncertainty is important because this how we communicate needs based on structure condition to stakeholders, Congress, etc to make funding decisions
1. Probability of an event (loss of operational capability – due to age, terrorism, lack of maintenance) that can happen to the structure or component times the consequences of given state. Difficulties in determining total economic consequences (cost to industry/nation) of a lock closure.  How in asset management you convey the risk of a structure becoming non-functional in a given time. Importance of consequences.
2. Need to define consequences, direct and indirect, engineering, economic, ecology, loss of life

3. How do you communicate risk and uncertainty in a quantifiable way?  Need is asset management data that supports risk assessment
4. Have done range of risk assessments, dams, and consequences – threat vulnerability.  Lack of maintenance, poor maintenance, is a risk

5. Risk can include security, safety, and condition assessment
6. Consequences - Capabilities
a. Indirect impacts– inland industry – in progress
b. Indirect for defense (could get), safety 
c. Direct
i. Have some capabilities for direct impacts – awaiting costs
ii. Safety – loss of life
iii. Security – some capabilities
iv. Environmental impacts – no capabilities
v. Military impacts - some understanding
7. Have various methods to look at risk from an asset methodology from the perspective of security, safety, lack of maintenance; need to be able to combine, comprehensive risk management
8. Portfolio assessment – prioritization to balance across business lines to various stakeholders
a. Navy has model that does this; must consider consequences to users
9. Risk mitigation

10. USACE has two separate programs to get risk for dams: navigation dams do not have as much loss of life, high head dams do, but both can result in loss of life. Both result in risk
11. Consider geographic component – look at watershed approach. Is a given spot within a system at higher risk?
12. Define a system and how it interacts first. Need to be careful how we define. Matrix-nature, based on tiers, business lines.

13. Use GIS to help communicate
14. Risk threshold – when do you fix/rehab – helps in setting priorities

15. Event:  before determine risk & uncertainty, must define systems and components consistently. Must look at the project (risk of the individual components), most are multi-purpose (across business lines), then look at as system (to identify highest priority projects), consider interdependency between business lines, and indirect impacts.
16. Portfolio assessment

a. Prioritization tool, can be subjective or objective with tools

b. Have some capabilities (PRA)

c. Need a national portfolio

i. Have some for dams

ii. Have some for security

iii. Need a classification system
17. Risk tolerance and threshold

a. This is a need
18. Data to support risk assessments

a. Have some capabilities

b. Data is not consistent nationwide

19. Comprehensive risk management process

a. Have needs

b. Recognize interdependence of business lines including safety, security, and maintenance.

20. Risk mitigation (Bottom Line) – course of action – how to allocate dollars

a. Big need 
3. Navigation Business Line Problem #3 -- Standards and criteria. – Crosscutting – internal and external of Corps, and international

a. Standards, minimum criteria are what you try to achieve; processes are how you get there

b. Standards. Have a wide range of criteria; processes are different from criteria.

c. Need a standard way of evaluating equipment. Critical to the success of condition assessments and determining risk and uncertainty
d. Standard method to assess structures
e. Implementation of the standard and acceptance/endorsement are part of the business process

f. Quality Control/Quality Assurance – both of operation and maintenance
g. FIST – (BuRec) – everybody held to standards
i. Need training for consistent application

h. Corporate endorsement

i. Have good guidance, not enforced, non-conformity
4. Navigation Business Line Problem #4 Models and Decision Support Tools

a. Rate of deterioration (used to predict future functionality)

b. Utilization

c. Risk & Reliability models

d. Decision Support for prioritization of portfolio.
5. Navigation Business Line Problem #5.  Resources
6. Discussion -- Asset Inventory – not a problem but is necessary.  Crosscutting issues, fundamental, common to all business lines, value of an asset

a. Need a standard classification system for assets

b. FCI – (facility condition index, maintenance costs/current replacement value) works well for building, etc., does not work well for dams (so costly).  Numbers not used to manage high risk dams etc.  Use Facility Reliability Rating (FRR) (for high hazard dams). Have a checklist – operating procedures, age, structural performance, instructions, results in rating of 100 points, rate as good, fair, poor

a. Have six databases, etc., all documented in Excel, thousands of assets, dumped financial data, validate periodically, document the asset is still there, every five years, match against financial statements, provide to auditors
b. Asset is listed at the high level (e.g., dam), broken down to smaller components in MAXIMO
c. PRIP has a value listed, may not have future value.  Need to pay attention to what BuRec has already done, and then USACE need to use it.  They have OMB approval.  OMB asked for current replacement value of each asset (a single data point, not always used for management)

d. Lack of documented business processes

Strategic items
1. Near Term Items, 0 to 3 years
a. Complete Corps asset inventory

b. Baseline standards

c. Maintenance records

d. Apply existing technology to Condition Assessment – 

Two phases –screening, more detailed

e. Develop standards, assess conditions against standards

f. Develop knowledge base

g. Training

h. Pilot studies of small, medium and large lock

i. Partnering/Porting Technology (Use HydroAmp, BuRec technologies for Navigation where practical)

i. Develop team to utilize technology from others.

j. Tools, people, data

k. * Customer Survey (highly confident)

l. * Outages (highly confident) for scheduled

m. * Utilization of locks/ deep draft channels

n. Gap analysis

o. Non-engineering functionality

p. Consequences of non-availability (direct)

* have already in some form, easy to do
2. Long Term
a. Implement Asset Management plan
b. Continuously improve Asset Management with COE
c. Portfolio management to reduce total cost and risk
d. Tool development and support (engineering, condition assessment and economics)

Bottom Line
1. Asset management is critical

a. Managing systems

b. Risk mitigation

2. The road to success begins with

a. Porting existing technology/success stories (e.g., HydroAMP/BuRrec)

b. Standardization

3. What to do first to move forward

a. National PDT – include business line members – and master plan

b. Business line team for asset management – dedicated with resources & people
Hydropower
Facilitator:  Lori Rux
Recorder: Timothy Isaacs 

Participating: Hiroshi Eto, Debra Linke, Peter Gibson, Charles Krahenbuhl, Maze Ercums, Sandra Takabayashi, Gary Kehoe, Bill Brodt

1.  What is a hydropower asset?
· Buildings, equipment, people

· Powertrain, dam, spillway, rolling stock, support building, power pool, roads & grounds

· People, generator, turbine runner, penstocks, ancillary systems, transformers, circuit breakers, SCADA, building, & switchyard

· All facilities which support the production of hydropower and its support to the regional power system
· Power plant equipment, buildings, roads

· Structures (dams, spillway, power houses and the equipment to keep them running), people (development, knowledge and retaining), process (how to do)

· A key/critical asset owned and operated by USACE

· A partner in power grid

· A ‘Fishing Hole’ for local residents

· Multiple components (dam, transmission yard, generators etc) working in concert to complete a mission

· Equipment we want to measure/allocate O&M and capitalization cost to maintenance history, maintenance scheduling and investment levels

· Any uniquely separately funded and constructed facility

Top Driving Issues:
1.  Improved business practices (strategic use of resources)

2.  Optimization of Asset Performance (physical & human)

3.  Balancing all business line objectives (production, system support, safety, security, environment, etc.)

Top Critical Problems:

1. Lack of hydropower strategic business plan and lack of clear statement/agreement of federal hydropower business objectives/initiatives

· Standards

· Processes

· Nomenclature

· Asset inventory definition

· Upward reporting

2. Need Buy in for asset management

3. Lack of start-up resource to implement asset management

Critical Problems - Problem #1: Lack of hydropower strategic business plan/objectives.  
Don’t have a clear and consistent understanding of expectations, performance measures, value statement, return on investment requirements, acceptable risk, reliability requirements, component-to-system relationship, and template for asset management.


What is our current capability?

· BuRec and other utilities has a business plan that may be relevant to the Corps

· OMB has issued an Asset Management template

· Draft USACE Asset Management plan is available

· Hydropower strategic workshop initiatives (Tulsa mission, vision, and strategic objectives & initiatives)

· Other organizations have developed standards for real estate data

· RPIR and other sources (e.g. Energy Bill)

· Hydropower community of practice

· HydroAMP tools have been developed

· NWD has successfully implemented asset management



What are steps/gaps we need to take to solve this problem?

· Form PDT (with NWD in the lead per Construction General)

· Establish scope, schedule, risk management, and budget (PMP)

· Develop change management plan

· Develop communication plan

· Collaborate with others

· Draft strategic business plan

· Obtain appropriate review/approval

· Develop implementation plan (separate PDT’s)

· Identify/obtain start-up & on-going resources

· Execute the plan


Benefits:

· Consistency throughout Corps hydropower business line

· Adopt a more systematic view versus a project-centered view

· Provides credible, justifiable business analyses and decisions

· Align with other hydropower producers

· Template for use by other business lines

Critical Problems - Problem #2: Need buy-in for asset management



Will be addressed through strategic business plan described in Problem 1.

Critical Problems - Problem #3: Lack of start-up resources to implement asset management



Will be addressed through strategic business plan described in Problem 1.

3.  Strategic Items


Near term



Guarantees we can succeed

· HydroAMP (tools, capital program pilot project)

· FEM/MAXIMO

· Inter-agency partnerships

· O&M power reviews

· Other asset management models to follow

· SLC, Strategic Hydropower meeting, other leadership support exists

· Recognized leaders

· Direct funding



And Risks
· Act now or forfeit control

· Need more collaboration throughout COE hydropower community

Long term



Guarantees we can succeed

· Direct funding

· National implementation of FEM/MAXIMO

· Tie budget formulation to asset management

· Tie to Senior Manager performance objectives



And Risks 

· Losing focus, momentum, and executive support

· Development of asset management plan that is too large, too detailed to be practical

4.  Bottom Line


What do we do to move forward?

We have an opportunity to become better stewards of the nation’s hydropower resources…it’s the right thing to do.  To be successful, we need direction and support from the Executive Office for developing a national hydropower strategic business plan. Need direction and support from Executive Office for developing a national hydropower strategic business plan.

Flood and Coastal Storm Damage Reduction

Facilitator: Bill Chapman 
Recorder: Stuart Foltz

Part:  Dave Capka, Edsel Fraley, Robert Fulton, Robert Hall, Tim Hiltz, Joan Pope, Joel Schlagel, Diann Thompson, Mike White, Jim Wuebben

Describe assets: 

Programs

All components used to predict, monitor, and manage water resources as the impact development, lives and property

Real Property

Dikes

Structures

Levees

Floodwalls

Seawalls

Beaches

Dunes

Dams

Bridges

Resources Offices

Constructed Platforms

Personal Property

Pumps

Hydraulics

All components to Manage water resources

Electrical items

Cranes

Security Structures (Fences, Walls)
Knowledge, Skills and Abilities

Human Capital

Skill Sets
Definition of “Asset” as it relates to Flood and Coastal Storm Damage Reduction

Equipment, facilities, land, structures, environmental features associated with a project for controlling, conveying and protecting form floodwaters, owned and/or overseen by USACE
Bottom Line Up Front

There are multiple classes of assets which must be considered in order to achieve our mission requirements.  Some are USACE owned, USACE responsible, real property, and personal property.  In addition there are intangibles which include human capital, technology and data (water resource specific).

Driving Issues and Critical Problems

Condition Index

Risk and uncertainty

Scarce resources

Good models (Predictive of asset failure)

Real time condition monitoring (sensors)

Corporate knowledge

Performance metrics

Regional evaluation team

Problems:

Condition Index 

Purpose:  Ranking of assets so we can direct funding ($’s), Physical State of Component

Needs/Benefits:

· Financial rated for OMB ( Repair $/Replace $

· Criticality of asset relative to Mission

· Consequence of failure

· Facility Reloadability Rating

· USACE vs Non-USACE (may need to model?)

Current Capabilities:

· Limited to component level

· Visual, limited measurements

Gaps:

· Component to system level

· Corporate standard (commonality, template, process)

· System ( Facility ( Component( must aggregate from component level into system

· Condition – ability to perform mission…criticality…missing link 

· Difficult to determine

· Criticality - need

· Performance Baseline 

…original design

….current performance requirement

….current design criteria

· How critical is asset performance to meeting mission requirements

Near-Term:
· Review existing indices (REMR Program).  Look at lessons learned…..Can they be leveraged.  Need business rules

· Evaluate/Research other agency processes (USBR, NASA) -  Structure and Waterway “centric”

· Plan for tiered approach rating condition and evaluation of performance

· Develop inventory of exiting inspection and evaluation tools 

· Portfolio approach – Asset types

· Document/define Condition Index  business process

· Funding strategy for near term items

· Communications Plan

Long-term:

· Develop/buy/integrate software and hardware (FEM, GIS, AIS, CADD, DSPMT)

· Develop funding strategy to support implementation

· Train and equip inspectors

· Develop standard reporting format and checklists

· Develop linkages for Condition – ability to perform mission…criticality…missing link 

Regional Evaluation Teams

Purpose:  Assess condition; evaluate performance and rate criticality/importance using objective criteria to collect data

Issue:  differing ideas on who and if we should rank or perform portfolio analysis.  

Current Capability:

· No current capability at the Regional Level

Needs/Benefits:

· Repeatable approach

· Economics of scale

· Removal of bias in evaluations

· Comparable results

· Continuity

· Knowledge Transfer across MSC’s (Major Subordinate Commands)
Gaps:

· (A) Define composition of the Regional Evaluation Team (RET)

· (B) Define portfolio weight matrix factors

· (C) Re-define business process to support the RET concept

Near-Term:

· Establish PDT and resource

· Develop Regional Charter

· Limits of Authority

· Scope

· Funding Strategy

· Define relationship between current inspection process and RET

· Address Gaps (A, B, & C)

· Field Team

· Communication Plan

· Develop objective evaluation criteria

Long-term:

· Refine objective evaluation criteria

· AAR (After Action Report)/Lessons Learned

· Refine Strategy and/or Process

Recreation
Facilitator: Thomas Fleeger

Recorder:  Julie Marcy

Participating: Richard Price, Marty Savoie, George Tabb

ASSETS:  Roads, buildings, parking, boat ramp, restrooms, trails, visitor centers, camp pads, picnic shelters, natural resources (fish, wildlife, forests, etc.), signs, fish cleaning stations, administration buildings, lands, sub-impoundments, swimming beaches, patrol boats, water and sewage treatment plants, accessible fishing platforms, concessions and other leases, foot bridges, shelters, people, water quality, maintenance equipment, rolling plant vehicles, boat docks, harbors, laboratories, authorized projects, facilities and centers, picnic shelters, endangered species, spillways, floating docks, security systems, electrical generators, fencing, computers, office furniture, etc.
DRIVING ISSUES:  Group decided to accept listings as are and concentrate on critical problems

TOP CRITICAL PROBLEMS: (looked at Importance Pareto chart for application to the Recreation Business Program)

#1 Priority - Scarce Resources – Keep – High Priority Voting

Problem:  Scarce resources are limiting our ability to manage our assets and accomplish our mission critical work.
BLUF/Bottom Line Up Front:  Scarce resources limit mission accomplishment; we need to level the recreation playing field, continue resource leveraging and seek more funding.  We need to make smart national decisions (what facilities needed most, where, and will provide the greatest return on investment?).  National asset management will help address this.
Near Term Guarantees and Risks:

· Current path (losing resources) will result in failed critical mission accomplishment.  Includes inadequacy of current facilities to meet recreation demand.

· Increased risk to visitors from unsafe facilities, asset deterioration – public health and safety issues

Long Term Guarantees and Risks:

· Fewer facilities and services (closure), increased pressure on remaining facilities

· Dissatisfied customers and loss of assets, inferior asset portfolio

# 2 Priority – Safety 

Problem:  Deteriorating assets place both our employees and visiting public at risk

BLUF/Bottom Line Up Front:  Deteriorating infrastructure leads to unsafe facilities.  Enhanced asset management could lead to better predictive ability and better allocation of scarce resources.
Near Term Guarantees and Risks:

· Continued safety issues due to deteriorating facilities

· More accidents, injuries, deaths, tort claims
Long Term Guarantees and Risks:

· Loss of public trust

· Limited recreation resources for future generations

· Low employee morale

· High legal liability costs
# 3 Priority – Facility Condition Index 

Problem:  No consistent Facility Condition Index across business lines

BLUF/Bottom Line Up Front:  Have an existing Facility Condition Index tool in RecBEST that requires improvements such as cross-walking to OMB formula, FEM, and REMIS and assurances of consistent application.

Near Term Guarantees and Risks:

· Current FCI system has marginal success

· Inconsistent facility conditions
Long Term Guarantees and Risks:

· Improved RecBEST system

· Improved budget allocation across the nation

· Inconsistent allocation of funds and use

# 4 Priority – IT Rudimentary Status & Interoperability of Models & Data  

Problem:  Limited or no integration and multiple data entries across key IT systems (backward design).
BLUF/Bottom Line Up Front:  Need an asset management IT strategic plan and implementation that crosswalks to other key IT systems.
Near Term Guarantees & Risks:

· Current IT systems are resource intensive, do not have data compatibility and are not integrated (multiple data entry).  

· Require an increasing share of finite resources.

· Potential for conflicting reports, difficulty in analyzing/decision-making

Long Term Guarantees & Risks:
· Lack of accountability

· Lack of credibility

· Fewer resources

· Dept of Interior takes over Corps Recreation Program

CHAPTER 5 – SUMMARY
In initial breakout sessions on data, metrics, and software and tools, participants defined driving issues and critical problems.   Many driving issues were identified including our aging infrastructure, politics, regulations and limited resources.   The top 5 critical problems identified and prioritized by the group were 1) lack of standards and criteria, 2) condition assessment, 3) risk and uncertainty, 4) business line processes and 5) inadequate models and tools.  Additionally the four business lines met and discussed the priority problems for their respective areas.  Not surprisingly, some business areas moved other problems to the top.  Recreation and hydropower considered scarce resources and interoperability of information technology as top priorities.  Recreation was the only team to explicitly consider safety.  Flood added the need for regional evaluation teams.  Flood, recreation, and navigation all considered condition assessment a priority.  Navigation felt inventory was a critical first step, and standards were a cross-cutting requirement to all problems. Each team offered bottom line thoughts for consideration by business area teams to set the dynamics for the next step in the development of an asset management plan.
The workshop wrap-up concentrated on the message to report back to senior leaders and others. Workshop participants revisited the most critical problems and defined what they felt were the next critical steps.  The top priority problems were 1) condition assessment, 2) risk and uncertainty, 3) regional evaluation teams, and 4) business line specific consequences of not managing assets.  A recurring message was that the way forward is dependent upon executive level buy-in and a serious commitment of resources.  The next steps must include: 1) establishment of a national asset management product delivery team (PDT) that includes business line leads, and business line PDTs to include regional members; 2) development of a master or national plan for Asset Management based on strategic plans; and 3) development of corporate and/or enterprise approaches for classification of assets and standards for condition assessment.

APPENDIX 1 - WORKSHOP ATTENDEES
	Participant
	Affiliation

	Barnes, Gerald
	USACE-LRD

	Bozada, Thomas
	USACE-CERL

	Braden, Roy
	USACE-HQ

	Brodt, William
	NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

	Brynda, Jack
	BUREAU OF RECLAMATION

	Capka, Dave
	BUREAU OF INDIAN AFFAIRS

	Chapman, William
	USACE-LRD

	Chudgar, Anjana
	USACE-HQ

	Clarke, Phyllis
	USACE-HQ

	Clausner, Jim
	USACE-ERDC-CHL

	Cofrancesco, Al
	USACE-ERDC-EL

	Cui, Qingbin
	AISC-UNIV. ALABAMA

	de la Garza, Jesus
	NATIONAL SCIENCE FOUNDATION

	Dressler, Don
	USACE-HQ

	Engler, Bob
	USACE-ERDC-EL

	Ercums, Maze
	USACE-HQ

	Estes, COL Allen C.
	U.S. MILITARY ACADEMY WEST POINT

	Eto, Hiroshi
	USACE-NWD

	Fleeger, Thomas
	USACE-SWF

	Foltz, Stuart
	USACE-ERDC-CERL

	Fraley, Edsel
	USACE-HQ

	Frangopol, Dan
	UNIV. OF COLORADO

	Fulton, Robert
	USACE-SAD

	Gibson, Peter
	USACE-NWD

	Grier, David
	USACE-IWR

	Hale, David
	AISC-UNIV. ALABAMA

	Hall, Robert
	USACE-ERDC-GSL

	Harris, David
	BUREAU OF RECLAMATION

	Hiltz, Tim
	USACE-HQ

	Holliday, Barry
	USACE-HQ

	Holman, Larry
	USACE-MVD

	Isaacs, Timothy
	USACE-ERDC-CERL

	Keegan, Mike
	DEPARTMENT OF INTERIOR

	Kehoe, Gary
	USACE-NAD

	Kemp, Debra
	DEPARTMENT OF ARMY

	Kidby, Mike
	USACE-HQ

	Knight, Sandra
	USACE-ERDC-CHL

	Krahenbuhl, Charles
	USACE-NWW

	Kuhn, Andrea
	USACE-HQ

	Lambert, Bruce
	USACE-IWR

	Linke, Debra
	BUREAU OF RECLAMATION

	Lockwood, Richard
	USACE-LRP

	Marcy, Julie
	USACE-ERDC-EL

	Matheu, Enrique
	USACE-ERDC-GSL

	Maxey, Kenneth
	BUREAU OF RECLAMATION

	Orr, Jann
	USACE-SWF

	Pankow, Ginny
	USACE-IWR

	Patev, Robert
	USACE-NAE

	Pope, Joan
	USACE-HQ

	Price, Richard E.
	USACE-ERDC-EL

	Richter, Bill
	U.S. NAVY

	Rux, Lori
	USACE-NWP

	Savoie, Martin
	USACE-ERDC-CERL

	Schlagel, Joel
	USACE-ERDC-CRREL

	Seda-Sanabria, Yazmin
	USACE-ERDC-GSL

	Sharp, Michael
	USACE-ERDC-GSL

	Stanley, Linda
	FEDERAL FACILITIES COUNCIL

	Tabb, George
	USACE-HQ

	Takabayashi, Sandra
	USACE-NWD

	Thompson, Diann
	USACE-HQ

	Turner, Steve
	U.S. NAVY

	Verna, Tom
	USACE-HQ

	Weekly, David
	USACE-LRH

	Welch, Bob
	USACE-ERDC-ITL

	Wells, Robert
	AISC-UNIV. ALABAMA

	Werncke, Greg
	USACE-LRL

	White, Mike
	USACE-HQ

	Winkler, Michael
	USACE-ERDC-CHL

	Wuebben, James
	USACE-ERDC-CRREL


APPENDIX 2 - PRESENTATIONS
“Optimal Maintenance of Civil Infrastructure Systems” by Prof. Dan Frangopol, University of Colorado at Boulder
“NASA Deferred Maintenance Model” by Bill Brodt, NASA

“DOI Overall Asset Management Approach” by Mike Keegan, U.S. Department of Interior
“USBR Facility Maintenance Approaches Using MAXIMO” by Ken Maxey, U.S. Bureau of Reclamation 
“USBR’s Power Asset Management Strategy” by Debra Linke, U.S. Bureau of Reclamation
“Integrating Risk and Reliability into USACE Infrastructure Management” by Anjana Chudgar, U.S. Army Corps of Engineers
“HydroAMP Collaborative Initiative” by Lori Rux, U.S. Army Corps of Engineers

“FEM/MAXIMO Application to NWD Power Generating Plants” by Charles Krahenbuhl, U.S. Army Corps of Engineers
“Risk-Based Applications for USACE Infrastructure” by Robert Patev, U.S. Army Corps of Engineers
“USACE Asset Management” by Andrea Kuhn, U.S. Army Corps of Engineers
APPENDIX 3 - METAPLAN VISUALS
“Asset Management for Civil Works Infrastructure” by David Harris, U.S. Bureau of Reclamation
Appendix 4 – Concerns Wall

Index Cards were used to allow participants to post concerns that occurred to them during talks, thus allowing speakers to proceed without disruption.  These posted concerns were discussed at a later time.  

	Cards
	disposition

	Group: Info Sharing
	

	Please make ppt slides avail (7)
	Will be posted on a website

	Would like more information on PACES model
	Include as link in report as website (?)

	
	

	Group:  Asset Definitions
	

	Correlate RM & RE asset definitions to O&M systems and life cycle mode.
	Should be resolved as plans are developed

	
	

	Group: WOW!
	

	The Corps, TVA and BLR should work to become mutually independent agencies for hydropower
	Beyond scope of this workshop

	
	

	Group: Orgs Included?
	

	Include recreation as one business line, please
	Recreation business line was a breakout group and should report their business line from the workshop

	What, where, and how are security concerns, costs, considered in asset management methodology and plan formulation?
	Were in critical issues, should be included

	In focusing on flood, navigation, and hydro assets, are we leaving out environmental assets?
	Probably, starting with constructed features first.

	
	

	Group: Environmental Sector
	

	Environmental stewardship includes asset management
	Environmental issues need resolution

	Ecological entities are assets of water resource projects
	Environmental issues need resolution

	Asset management also includes the landscape associate with civil works water projects.  These ecosystems-natural resources are integral part of these systems requiring serious stewardship activities.
	Environmental issues need resolution

	Ecosystem management-stewardship-enhancement
	Environmental issues need resolution
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