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Executive Summary 

The U.S. Army Corps of Engineers (USACE) is responsible, through its Director- 
ate of Civil Works, for the planning, design, construction, and operation of civil 
works projects, including those done in conjunction with state and local govern- 
ments. Through its Directorate of Military Programs, it also manages the design 
and construction of major facilities and infrastructure to support the Army and 
other DoD and international programs. In 1999, the Corps performed construction 
valued at more than $6 billion for its customers. 

Two years ago, USACE adopted a customer-focused program and project man- 
agement PPM philosophy to ensure the timely delivery of cost-effective, quality 
products and services. Its policy guidance—Engineer Regulation (ER) 5-1-11, 
Program and Project Management, designed to integrate its project management 
processes—prescribes this philosophy but provides considerable latitude for each 
district in implementing its own project management business processes. 

The Corps' Great Lakes and Ohio River Division (LRD), headquartered in Cin- 
cinnati, asked the LMI to evaluate how effectively it has managed implementation 
of ER 5-1-11 and to identify areas where the LRD and its subordinate districts 
could improve. In response, we compared the LRD business processes to those 
consistent with the tenets of project management endorsed by the Project Man- 
agement Institute PMI and best-in-class firms and organizations utilizing modern 
project management business practices. 

Although we found many examples of sound, and sometimes innovative, project 
management practices within the LRD, we found that the LRD's project man- 
agement business processes and practices vary significantly among the seven dis- 
tricts. We identified and recommended practices that offer the LRD opportunities 
for improving the efficiency and effectiveness of its project management to im- 
prove project delivery performance and increase customer satisfaction. 

1 U.S. Army Corps of Engineers, Program and Project Management, ER 5-1-11 (Washington, 
DC: 27 February 1998). 
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Our key recommendations are as follows: 

♦ Clarify and promulgate the linkage between the corporate strategy and 
project execution by developing clear policies, standards, and guidance. 

♦ Define and standardize the activities of the project management business 
process (PMBP). Incorporate project success factors, business process 
flows for both multiproject and single-project environment, and the use of 
lessons-learned in project planning. 

♦ Develop a risk management program for the districts. Projects should in- 
clude the development, documentation, and distribution of a comprehen- 
sive risk management plan. 

♦ Enhance communications within districts and project delivery teams 
(PDTs) by investigating the use of electronic project portals to improve 
collaboration of team members, movement of project information, and 
standardization of project plans. 

♦ Pursue integration of P2—the Corps' new project management informa- 
tion system—into the district operations. Consider the use of a simple pro- 
ject scheduling software program for projects that don't need the complex 
network analysis systems. 

♦ Establish an LRD project management competency program to enhance 
competencies at the organizational, project, and individual levels. Estab- 
lish clear roles and responsibilities. Enhance the existing training and cer- 
tification program for project managers and team members. 

♦ Establish a project support office (PSO) to assist the project manager and 
PDTs in managing their projects. The LRD should also develop a division- 
level PSO to provide and support standards, benchmarking, software stan- 
dardization, skills development, and team-building. 

♦ Consider integration of the PMBP into the project delivery cycles using 
the ISO 9000 certification process to maintain a continuous improvement 
focus. Continue competing for the Baldrige-type annual awards to stay fo- 
cused on service delivery and customer satisfaction. 

♦ Develop a project portfolio management program at the district level to 
prioritize the projects within the district's area of responsibility and assist 
in allocating resources to the project teams. 

♦ Develop and implement a district performance management program to 
monitor performance of district projects and the portfolio. 

♦ Continue to benchmark project management services against best-in-class 
firms and adopt best practices. 

The LRD is well-positioned to lead the Corps in creating a PMBP to reflect how 
business is really done. 
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Chapter 1 
Introduction 

The U.S. Army Corps of Engineers (USACE) is responsible, through its Director- 
ate of Civil Works, for the planning, design, construction, and operation of civil 
works projects, including those done in conjunction with state and local govern- 
ments. Through its Directorate of Military Programs, it also manages the design 
and construction of major facilities and infrastructure to support the Army, Air 
Force, and selected Navy locations, as well as other DoD and international pro- 
grams. In 1999, the Corps performed construction valued at more than $6 billion 
for its civil works, military, and other agency customers. 

Two years ago, USACE adopted a customer-focused program and project man- 
agement (PPM) philosophy to ensure the timely delivery of cost-effective, quality 
products and services. Its policy guidance, Engineer Regulation (ER) 5-1-11 Pro- 
gram and Project Management, which is designed to integrate its project man- 
agement processes, prescribes this philosophy but provides considerable latitude 
for each district in implementing its own project management business processes. 

The Corps' Great Lakes and Ohio River Division (LRD), headquartered in Cin- 
cinnati,2 asked the LMI to evaluate how effectively it has managed implementa- 
tion of ER 5-1-11 and to identify areas where the LRD and its subordinate dis- 
tricts could improve. In response, we compared the LRD business processes to 
those consistent with the tenets of project management endorsed by the Project 
Management Institute (PMI) and best-in-class firms and organizations utilizing 
modern project management business practices. 

In our study, we focus on the performance of the LRD in the context of project 
management processes. Using the PMI project management body of knowledge 
(PMBOK)3 standard for our study, we employed competitive benchmarking and 
other business process improvement techniques to identify best practices from 
industry and the public sector for adoption by the LRD.4 

1 U.S. Army Corps of Engineers, Program and Project Management, ER 5-1-11 (Washington, 
DC: 27 February 1998). 

2 The Corps has seven of these divisions, collectively known as major subordinate commands 
(MSCs) and as regional business centers (RBCs). Under the RBC concept, which is relatively new 
to the Corps, the various RBCs define their roles and responsibilities. In this report, we use the 
terms division, MSC, and RBC interchangeably. 

3 In September 1999, the American National Standards Institute approved the PMBOK as a 
national standard. Accordingly, we structured our analysis around its nine knowledge areas. 

4 The Corps' strategic vision encourages the design of "best business processes" to deliver 
products to the customers. 
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In this chapter, we describe USACE project management programs and business 
initiatives and our study approach. 

BACKGROUND 

In 1988, the Corps implemented Initiative 88—a life-cycle project management 
process that relied on a matrix management organizational structure. Under this 
strategic plan, the Corps moved its districts from a functional organizational struc- 
ture to a matrix organization with a deputy for project management assigned over- 
sight responsibilities.5 Although this formula did not prove immediately success- 
ful, in that the district functional organizations (namely, engineering and 
construction) still retained extensive power, it charted the course for the Corps to 
become a project management organization. 

Current PPM Program 

In responding to the changing nature of its mission responsibilities, the Corps re- 
vamped its static, highly prescriptive project management approach—essentially a 
rigid framework of mandatory, generic processes—and adopted a customer- 
focused program and project management business process (PMBP) philosophy 
intended to ensure the timely delivery of cost-effective, quality products and ser- 
vices to its customers. 

In February 1998, USACE issued ER 5-1-11 to integrate its project management 
business process. It proposed a new approach to doing business and provided 
guidance on PPM implementation. The regulation reflected a "paradigm shift to 
focus attention on the program/project execution process, rather than the [prod- 
ucts and services of] individual organizations" and integrated program manage- 
ment under the Commander for corporate oversight.6 In effect, it centralized pro- 
gram management to enhance corporate decision-making and provided strategic 
goals for the districts to attain. 

At the strategic level within each district, the District Deputy Engineer for Pro- 
grams and Project Management (DDPM) was given program oversight for all 
work completed within the district. At the project level, the project managers 
(PMs) were made responsible for managing project resources, data, and commit- 
ments, using the PMBP, consisting in part of the project management plan and the 
project management information systems.7 By definition, each project had one 
PM, who acts as the team leader and primary point of contact for the customer. 
This was a key change to the Corps' traditional engineering and construction 

5 Steven E. Browning, Anthony F. Leketa, and John Saia, "Managing the Organization by 
Teamwork," PMI Conference, Philadelphia, PA, 12-13 October 1999. 

6 See Note 1. 
The corporate project management information system prescribed for use in the Corps was 

the project management information system (PROMIS), an in-house system that captured project 
data and linked directly to the Corps' financial management system, known as CEFMS. 
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Introduction 

functional organization structure and created significant friction within the or- 
ganization. As with many organizations embarked on a significant change in cor- 
porate culture, change came very slowly. 

Future PPM Initiatives 

The Corps is revising its PPM and quality management regulations to create an 
overarching policy document that outlines its business philosophy and describes 
how it manages the work it receives. We see this new document as the next evolu- 
tionary step in providing the necessary vision and guidance needed by the field 
activities in advancing the corporate change to a project management organiza- 
tion. It addresses project performance measurements, continuous improvement, 
and teamwork. 

This study used the current ER 5-1-11 in assessing the LRD's performance. As 
we were completing it, the Corps was working to define its policies for business 
practices and develop a new corporate management information system. These 
significant efforts will change the face of its project management. From the re- 
sults of our assessment, the LRD is well poised to lead the rest of the Corps in ef- 
fectively implementing headquarters' policies and directives and successfully at- 
taining the Chiefs vision of improved performance and customer satisfaction. 
The RBC is one place where this leadership can be shown. 

Regional Business Centers 

In a parallel effort to the PPM programs, the Corps established RBCs under a new 
business-centric philosophy that holds the MSCs accountable for the actions of 
their subordinate districts. They were designed to enhance the business manage- 
ment of the Corps' regional offices by leveraging underutilized resources between 
districts, such as labor, technical and management expertise, and contract capac- 
ity. 

Each RBCs regional management board (RMB) works to balance the resources 
available within the division's area of responsibility to help enable the most effi- 
cient mission execution. The RMB is responsible for both the PMBP and resource 
management within the districts. It can provide key leadership and sponsorship of 
project management activities. This study's focus on performance management is 
a natural next step for the RMB. The recommendations in this study call for a 
linkage between the management of a single project and the management of mul- 
tiple projects in a district's portfolio—an issue of effective portfolio management 
and resource allocation. 

STUDY APPROACH 

Throughout our study, we focused on performance and success in meeting project 
management requirements and other strategic goals. Our first step was to put the 
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Corps' project management program in a performance context. In so doing, we 
asked how can the Corps, and LRD in particular, achieve the project management 
performance objectives of ER 5-1-11. 

Focus on Performance 

Focus on performance management has dominated the agenda of federal govern- 
ment managers in the past decade, driven in part by the requirements of the Gov- 
ernment Performance and Results Act (GPRA) of 1993 and the pressures of con- 
strained budgets and improved service delivery requirements.8 The GPRA 
directed federal organizations to develop strategic plans with appropriate per- 
formance measures to evaluate progress toward meeting goals. Specifically, the 
GPRA required agencies to "improve federal program effectiveness and public 
accountability by promoting a new focus on results, service quality, and customer 
satisfaction."9 

It is, in part, from this congressional mandate, and the increasingly competitive 
nature of infrastructure development, that the Corps' strategic goals include im- 
proving the execution of its program and project delivery and increasing customer 
satisfaction, ostensibly using project management as a catalyst to effect this 
change. But has implementing project management in the Corps and LRD made a 
difference? 

The traditional approach to answering this question would be to evaluate the 
Corps' cost and schedule data from a representative sample of projects and cus- 
tomer survey data and responses to see if projects were on time and within 
budget. This approach was not feasible for this task because the district's project 
data in the PROMIS database were not sufficiently robust—the necessary infor- 
mation to calculate cost and schedule performance was not available. 

More importantly, modern project management performance analysis requires 
more than just cost and schedule data to determine success. We define "modern" 
project management as the integration of the classic focus (on cost and schedule) 
and meeting customer needs and expectations. Inherent in this definition are the 
complexities of teamwork, organizational structure, and other environmental con- 
cerns. 

To answer the PPM performance question, we formulated the Corps' program 
performance question in Table 1-1, in the context of its complex network of 
internal and external factors. Since cost and schedule wouldn't completely answer 

In the early 1990s, Congress found "that congressional policymaking, spending decisions 
and program oversight were seriously handicapped by insufficient attention to program perform- 
ance and results. Furthermore, federal managers were seriously disadvantaged in their efforts to 
improve program efficiency and effectiveness, because of insufficient articulation of program 
goals and inadequate information on program performance" (U.S. Congress, 1993). In response to 
these findings, Congress enacted the GPRA. 

9 Public Law 102-62,103rd Cong., 1st sess. (5 January 1993). 
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Introduction 

the performance question, we used project management process maturity as a 
surrogate for actual performance measurements. 

Table 1-1. USACE PPM Performance Question 

Can the... 

Corps', divi- 
sions', and 
districts' 
PPM pro- 
grams 

...with these 
resources... 

Legislative 
authority, 
budget au- 
thority, staff, 
equipment, 
and informa- 
tion and data 
systems 

...through these actions, processes, 
and decisions... 

Enable RBCs/divisions to leverage 
resources across functional and geo- 
graphic boundaries. 

Establish DDPM to integrate district 
products to leverage resources across 
functional boundaries. 

Assign technical function chiefs re- 
sponsibility to develop technically 
competent work force, assign techni- 
cal members to project teams, and 
ensure technical product quality. 

Hold PM responsible and accountable 
for successful completion and delivery 
of assigned projects to customers, 
within established costs, schedules, 
and quality parameters. PMBP ele- 
ments include the following: 

Centralize PM oversight under 
DDPM. 

Establish project teams led by 
PM. 

Obtain scope agreement with 
customer. 

Utilize corporate management 
information systems. 

Prepare project plan. 

Establish project controls. 

Evaluate against project base- 
line (scope, schedule, cost). 

Maintain fiscal stewardship. 

Facilitate customer involve- 
ment. 

Continuously improve cus- 
tomer service. 

Evaluate project performance; 
document lessons learned. 

Evaluate PM performance and 
benchmark against industry and 
other agencies; select and imple- 
ment best practices. 

...meet these objectives. 

Change into a PM-oriented 
organization through organiz- 
ing to effectively execute 
project management (i.e., to 
reduce or eliminate the stove- 
pipe effect) and ensure all 
functional elements and disci- 
plines work together. 

Develop and implement uni- 
form PMBPs throughout the 
Corps, divisions, and districts 
to enhance service to custom- 
ers: 

■ Optimize customer and 
corporate resources. 

■ Foster teamwork. 

■ Provide a focal point 
for interface with cus- 
tomers. 

Emphasize completing 
projects and programs rather 
than just individual projects or 
phases; ensure PMBP reflects 
interdependent nature of 
projects and programs 
throughout the life cycle of a 
project. 

Enhance USACE's reputation 
as world's premier engineering 
organization. 

.to attain these 
goals... 

Improve execu- 
tion of projects 
and programs. 

Increase cus- 
tomer satisfaction. 

Congress and 
administration, 
state and local 
municipalities, 
design and 
construction 
industry, other 
federal agen- 
cies, DoD, De- 
partment of the 
Army, and 
USACE internal 
(Civil Works, 
Military Pro- 
grams, etc.) 

...for these 
customers? 

References: Developed from ER 5-1-11. 

1-5 



Benchmarking and Process Improvement 

After developing our program logic model, we used a benchmarking technique 
developed by Professor Bill Ibbs at the University of California, Berkeley, to in- 
vestigate how effectively the LRD implemented project management processes.10 

We assessed the LRD districts' business processes by comparing the maturity of 
their project management processes to private-sector best-in-class firms. The ob- 
jective of the benchmarking analysis, using industry standards, was threefold: as- 
sess the LRD's project management process maturity, apply best-in-class industry 
standard benchmarks, and identify areas for performance improvement and areas 
where efficiencies already exist. From this analysis, we identified differences, or 
gaps, and used them to focus our follow-on interviews with PMs and other mem- 
bers of the project delivery team (PDT) at each district. 

We then analyzed potential improvement areas, using data collected from industry 
sources and site visits, and recommended ways to enhance the effectiveness and 
efficiency of LRD project management processes throughout the division. Figure 
1-2 presents our approach. 

Figure 1-1. Benchmarking and Process Improvement Study Approach 
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10 i Professor Ibbs developed the Berkeley project management process maturity benchmarking 
method with support and sponsorship from the PMI Educational Foundation. 
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Introduction 

A benchmark and process improvement study requires significant cooperation 
from the organization being evaluated since detailed process information is re- 
quired for analysis. The LRD and district personnel cooperated to the fullest ex- 
tent possible. Personnel at each district enthusiastically and professionally por- 
trayed their business processes and practices. We greatly appreciated their 
investment in time and energy in meeting with us to discuss their processes; we 
enjoyed the opportunity to learn from these dynamic districts. 

COORDINATION 

In conducting our study, we were aware of several other ongoing studies and ini- 
tiatives dealing with project and program management within the Corps. We ei- 
ther coordinated with or reviewed the work accomplished by these other teams in 
order to gain deeper insight into the nature of project and program management 
within the LRD and the Corps. 

The specific studies and initiatives we worked with included the following: 

♦ LRD's draft regional PMBP and the work of the Division System Integra- 
tion Team 

♦ HQ, USACE initiatives in rewriting the PPM and quality policy (ulti- 
mately combined into 5-1-11), establishing PMBP standards, and develop- 
ing P2 (the follow-on system to PROMIS) 

♦ Engineer Inspector General's report on teamwork completed in 1999 

♦ Results of the South Atlantic Division's PMBP command inspection re- 
port 

♦ Sacramento district's (SPK) work in PMBP development and the South 
Pacific Division's (SPD) related regional PMBP model. 

We also visited the Seattle (NWS) and Savannah (SAS) districts to review their 
project management programs. 

REPORT ORGANIZATION 

This report conveys the results of the assessment of the LRD program and project 
management processes. Chapter 2 presents the project management process ma- 
turity assessment that helped identify the strengths and weaknesses of the seven 
LRD districts and flagged areas to investigate in our district visits. 

The next three chapters focus on the primary topics that formulate our recommen- 
dations. Chapter 3 deals with linking strategy to execution in the districts' 
application of PMBP principles in translating strategic vision into tactical action. 
Chapter 4 addresses project portfolio management issues, and Chapter 5 discusses 
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performance management programs. Chapter 6 outlines a tentative implementa- 
tion plan for the LRD and the districts. The appendixes provide additional detail. 
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Chapter 2 

Process Maturity Assessment 

Having the ability to compare an organization with other firms and organizations 
across different industries, both in the public and private sectors, gives decision- 
makers a powerful business process improvement tool. To identify ways they can 
improve their performance and reduce costs, many federal organizations have 
turned to performance benchmarking. We define benchmarking as 

The process of improving performance by continuously identifying, un- 
derstanding, and adapting outstanding practices and processes found in- 
side and outside the organization.1 

Born in the private sector to improve quality by way of continuous process im- 
provement, benchmarking and the adoption of best practices has withstood the 
test of time as a proven and effective management tool.2 The engineering and 
construction industry benefited from adopting other industry's innovations and 
best practices. For example, the time-honored critical path method (CPM) so 
widely used on construction projects was adopted from DoD weapons programs 
of the 1950s and 1960s, the use of quality assurance programs was adopted from 
the nuclear industry, and the use of bar-coding was adopted from the grocery in- 
dustry. It is no surprise that federal organizations began looking at benchmarking 
as a tool to achieve the performance improvements now required by GPRA. 

We use the performance benchmarking technique to assess the level of project 
management performance within the LRD. In this chapter, we describe our 
benchmarking approach and assessment results, followed by identifying specific 
focus areas, which we investigated during the district visits. 

BACKGROUND 

Project management has rapidly grown in popularity in the past 10 years, primar- 
ily because project management techniques and practices offer firms and organi- 
zations real help in succeeding in today's highly competitive business environ- 
ment. The Berkeley project management benchmarking tool quantitatively 

1 American Productivity and Quality Center (APQC), Benchmarking: Leveraging "Best Prac- 
tice" Strategies, 1998. 

2 In recent years, literature on benchmarking has grown vastly, resulting in a number of thor- 
ough and instructive books on the subject. See, for example, Robert C. Camp, Business Process 
Benchmarking (Milwaukee: ASQC Quality Press, 1995); Michael J. Spendolini, The Benchmark- 
ing Book (New York: American Management Association, 1992); Gregory H. Watson, Strategic 
Benchmarking (New York: John H. Wiley and Sons, Inc., 1993); and Richard Y. Chang and P. 
Keith Kelly, Improving Through Benchmarking (Irvine, CA: Richard Chang Associates, Inc., 
1994). 

2-1 



examines an organization's overall level of project management processes and 
practices.3 The Berkeley methodology provides solid and comparative studies 
across industries and companies within an industry. It also assists managers in 
assessing which, if any, project management practices would be best for their or- 
ganizations. 

For this study, we define project management as the application of knowledge, 
skills, tools, and techniques to project activities in order to meet or exceed stake- 
holders' needs and expectations from a project. Figure 2-1 represents the nine 
knowledge areas from the PMIPMBOK and the six project management phases 
of a project as a basis for the benchmarking tool used in the study. Appendix A 
describes these knowledge areas and phases in detail. 

Figure 2-1. Areas Covered by the Process Maturity Assessment 
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METHODOLOGY 

The Berkeley assessment tool is a rigorous and comprehensive project manage- 
ment benchmarking methodology used to assess and evaluate the maturity of pro- 
ject management processes and practices among different industries. In analyzing 
the results of the assessment, we gained unique insight into the LRD's project 
management business model. From this benchmarking evaluation, we ascertained 
the performance level of the LRD's districts in meeting the tenets of the Corps' 
project management policy guidance in ER 5-1-11. Although we obtained data 

' See Note 10, Chapter 1. 
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from each of the districts, the focus of our study was to evaluate the LRD in ag- 
gregate—not each individual district within the LRD. 

Project Management Maturity 

Maturity refers to the relative presence of certain conditions that tend to promote, 
facilitate, and optimize a process. In our study, we define project management 
process maturity as the level of sophistication of an organization's current project 
management practices and processes. Figure 2-2 presents the five levels of matur- 
ity we use. As a firm moves through project management maturity levels, it tends 
to become more sophisticated in project management approach and practices. Ap- 
pendix B defines each of the maturity levels in detail. 

Figure 2-2. Levels of Project Management Process Maturity 

Integrated 
Level 4 

Continuous PM 
Process Improvement 

Integrated Multiproject 
Planning and Control 

Systematic Project 
Planning and Control 

Individual Project 
Planning 

Basic PM 

We use project management process maturity as a surrogate for project manage- 
ment performance, i.e., by measuring how an organization conducts project man- 
agement in terms of cost, schedule, risk, teamwork, and organizational structure. 
In addition, by benchmarking and continually evaluating project management 
process maturity, an organization can measure its performance. We asked two 
general questions in our assessment of the LRD: 

♦ Do the districts do the "right" project management activities? 

♦ How do they compare in doing the right things with those best-in-class or- 
ganizations across several industries? 

4 The International Benchmarking Clearinghouse of the APQC supports this view. It con- 
cludes that improving process maturity in an organization improves financial and nonfinancial 
performance. 
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The comparative level of project management process maturity will help define 
how effective the LRD has been in implementing the requirements of ER 5-1-11. 
We don't imply that an organization must use the most advanced project man- 
agement techniques on every project; instead, we evaluate how wide-ranging the 
organization's project management tool kit is. 

For instance, on a large lock and dam project, such as Olmstead, a very robust 
PDT is in place with a sophisticated project management organization and set of 
processes. Whereas, on a small "fast-burn" hazardous, toxicological, radiological 
waste (HTRW) project, the schedule may only be 5 weeks in duration. The short 
schedule may cause the project manager to use only the most rudimentary project 
management tools and techniques—because they are good enough to do the job. 

Process Maturity Assessment 

The Berkeley project management maturity assessment tool evaluates "how" 
project management is executed within an organization. It addresses the tenets of 
project management through inclusion of the PMBOK across the life cycle of a 
project. It is a robust benchmarking tool designed, in our case, to compare the 
LRD's project management maturity both with its peers in the private sector and 
across other industries. 

The assessment tool uses statistical techniques to assess the maturity of project 
management processes and practices among different industries. The primary 
purpose of the benchmarking methodology is as a reference point, or a yardstick, 
for an organization applying project management processes. It compares project 
management strengths and weaknesses with other organizations. It can provide 
and guide the necessary processes and requirements needed to achieve a higher 
maturity level, lead to suggestions about an organization's application expertise, 
or produce recommendations on how to hire, motivate, and retain competent staff. 

DATA COLLECTION 

The assessment tool—and corresponding database of 43 firms that have already 
participated in the project management benchmarking initiative—enabled us to 
collect project management process data for the LRD and then compare it to the 
industry database best practices. 

The Berkeley method enabled us to the capture the essence of the LRD's project 
management processes. The responses to the questionnaire, which has 161 multi- 
ple-choice questions, were made in a structured gradation, using a Likert scale 
(with 1 being the lowest level of project management maturity and 5, the highest) 
and related directly to the LRD and districts' project management. Appendix C 
gives an example of the detail and rigor of each question. We sent 4 question- 
naires to each of the 7 LRD districts and received 24 responses. 
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The objective of the survey was not to obtain a statistically defensible sample but 
a variation among the sample to avoid bias when constructing a picture of the 
LRD PPM program. It identified areas of interest for us to probe when conducting 
the follow-on interviews. At the districts, for example, the results of the survey 
indicated a weakness throughout the LRD in project risk management. 

ASSESSMENT PROCESS 

We conducted an independent, third-party assessment using state-of-the-art 
project management business practices. As an independent entity, it is easier for 
us to be objective when dealing with the many sensitive issues found in an 
organization undergoing a major business cultural change, such as the Corps in its 
transition to project management. When evaluating the LRD, we can 
dispassionately relate results, without the possible difficulties an internal team 
may face. 

In making our comparisons, we used data collected from 43 firms in the engineer- 
ing and construction (EC), information management and movement (IMM), in- 
formation systems (IS), and high tech manufacturing (HTM) industries. By com- 
paring the LRD to this total population of firms, we gauged where it stands in 
relation to some world-class organizations. Appendix D lists these firms. 

We also defined a peer group for a more detailed comparison with the LRD. We 
selected these firms because they participate in large-scale construction projects 
as either owner or contractor and, in many cases, operate as a regulated public 
utility, similar to the Corps. The firms selected as the LRD peer group were Bech- 
tel Corporations, Chevron, NYNEX, Williams Gas Pipeline, and the Australian 
Army Engineering Agency. 

LRD personnel provided the data we obtained from the surveys. In cases like this, 
personnel tend to inflate their abilities and work processes. Before completing the 
assessments, we reminded LRD personnel about the value of an objective self- 
assessment. We incorporated this issue in making our analysis. 

Using the study to investigate specific strengths and weaknesses in the districts, 
we better assessed their level of PM maturity. For districts with either high or low 
responses, focused follow-up questions asked during the site visits provided 
greater insight into their good or poor business practices. We then combined the 
various district findings to create a detailed picture of the LRD project manage- 
ment practices. 

RESULTS 

The following results summarize our analysis of the maturity of the project man- 
agement processes maturity for the seven districts within the LRD. Our objectives 
were to analyze in detail the current state of the LRD's project management prac- 
tices and identify opportunities to improve project management effectiveness. 
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Project Phases and Knowledge Areas 

The LRD project management process maturity index was 3.47, which is slightly 
above the average maturity of the other 43 companies (at 3.26) in the Berkeley 
database. Figure 2-3 displays the ratings of the LRD and other companies in the 
database. The company identities are hidden to protect any competitive advantage 
they may enjoy. In the figure, EC1 through EC 18 represent the 18 EC companies, 
EVIM1 through IMM12 represent the 12 EVIM companies, and so forth. 

Figure 2-3. LRD Project Management Process Maturity 
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The comparison to the general population of companies in the Berkeley database 
provides a general sense that the LRD is performing better than others but, more 
importantly, shows that it has room for improvement since there were others with 
higher overall scores. 

We next compared the LRD to the peer group we selected. Figure 2-4 presents the 
results of this comparison. The peer group's maturity level was 3.73, superior to 
the LRD at 3.47. 
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Figure 2-4. LRD Project Management Process Maturity versus Peer Group 
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Figure 2-5 presents the detailed results of the district assessments compared with 
the peer group. The shaded boxes indicate areas in which the LRD lagged behind 
its peers. 

Figure 2-5. LRD District Results Compared with the Peer Group 

Area A B C D E F Overall 
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Scope Management 3.25 2.70 3.74 4.09 3.93 3.83 3.64 

Time Management 3.09 2.92 3.55 4.02 4.02 3.76 3.6 

Cost Management 3.61 3.78 4.19 4.75 4.44 4.42 4.26 

Quality Management 3.68 2.73 3.43 3.35 3.88 3.64 3.49 

Risk Management 2.67 2.09 2.91 3.47 3.33 3.10 2.97 

Communication Management 3.25 2.62 3.52 4.08 4.01 3.75 3.6 

Human Resources Management 2.63 2.19 3.22 3.46 3.78 3.33 3.18 

Procurement Management 3.50 2.95 3.50 3.96 4.07 3.81 3.67 

Integration Management 2.92 2.36 3.43 4.15 3.81 3.74 3.46 
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Initiate 3.78 2.76 3.52 3.99 3.64 3.85 3.43 

Define and Organize 3.41 2.99 3.61 4.47 4.38 4.09 3.87 

Plan 2.82 2.32 3.22 3.65 3.85 3.48 3.29 

Track and Monitor 2.94 2.55 3.47 4.02 3.63 3.57 3.4 

Close 2.88 2.61 3.57 3.67 3.82 3.47 3.33 

Project-Driven Organization Environment 2.75 2.68 3.66 3.66 3.94 3.50 3.45 

Overall 3.08 2.58 3.44 3.89 3.86 3.64 3.47 

Peer 
Group 

Delta 
(LRD-Peer) 

4.15 -0.51 

3.86 -0.26 

4.28 -0.02 

3.15 0.34 

3.35 -0.38 

3.81 -0.21 

3.44 -0.26 

4.04 -0.37 

3.67 -0.21 

4.27 -0.84 

4.13 -0.26 

3.54 -0.25 

3.65 -0.25 

3.54 -0.21 

3.63 -0.18 

3.73 -0.26 

The peer group column in Figure 2-5 represents the average maturity assessment 
results of project management processes for Bechtel, Chevron, Australian Army 
Engineering Agency, Williams Gas Pipeline, and NYNEX. The "Delta" column 
represents the difference between the LRD average and the peer group compari- 
son. 
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Although we were concerned primarily with the aggregate results for the LRD 
and not the specific districts (due to the small sample taken at each district), we 
provided the district results to show the significant variability among districts. We 
have masked the district identities and combined two of them, due to some miss- 
ing surveys, for a total of six districts, designated as "A" through "F." Figure 2-6 
presents the district side-by-side comparisons. 

Figure 2-6. LRD District Comparison of Process Maturity Level 

Analysis of Results 

In our analysis, we find any difference with a value greater than 0.30 as signifi- 
cant and warranting additional investigation. The results, presented in Figure 2-5, 
are quite erratic, both within each of the districts and between them. These erratic 
processes complicate coordination between projects and communication between 
offices. 

Our findings from this survey highlight key management process areas where the 
LRD scores significantly above or below the peer average—higher in quality, and 
lower in scope, risk, and procurement management, and in the initiate phase of a 
project. 

QUALITY MANAGEMENT 

As defined in our study, quality management refers to meeting or exceeding the 
needs of the client and includes all activities of the overall management function 
that determine the quality policy, objectives, and responsibilities. It implements 
them by such means as quality planning, quality control and assurance, and im- 
provement within the quality system. The LRD scored high in this area, most 
likely as a function of the strong management focus on quality products and cus- 
tomer satisfaction found in the Corps' culture. 
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The results of our assessment show that although quality management does in- 
deed score high, the focus may be partially misplaced in that only the product, and 
not necessarily the process by which the districts manage projects, is considered. 
We address this issue in the next chapter in our discussion of defining perform- 
ance success within the LRD. We are pleased to see that the Corps' new 5-1-11 
policy document takes a strong performance and process-oriented perspective in 
defining USACE business practices, including quality and project management. 

SCOPE MANAGEMENT 

Scope management consists of scope planning, scope definition, scope verifica- 
tion, and scope change control. It was in this area that the LRD scored signifi- 
cantly lower than the peer group. For example, we found that the priorities be- 
tween individual project objectives were only informally defined and documented 
and that the PM, rather than the PDT, only informally documents the existence of 
the appropriate project checklists (such as one for project initiation). 

PROJECT RISK MANAGEMENT 

Project risk management is another area in which LRD scored below the peer 
group. It is a process that seeks to maximize the results of positive events and to 
minimize the consequences of adverse events by identifying, analyzing, and re- 
sponding to project risk. Risk identification, quantification, response develop- 
ment, and response control activities are used in project risk management. 

For the LRD, the survey assessment results indicated there was no consistent 
practice of developing, documenting, and distributing a comprehensive project 
risk management plan. For instance, risk management practices include the identi- 
fication of at least one contingent action, assigning an owner and defining a trig- 
ger mechanism for each of the top risk areas in a project. We found very few re- 
spondents developed contingency plans and assigned owners. 

It is also important to note that the LRD, and the Corps, are not the only organiza- 
tions to score low in this area. The private sector is struggling with how and when 
to apply risk management to their projects—for instance, in the peer group of this 
study, the risk management score is the second lowest at 3.35. This type of result, 
indicative of industry's difficulty in dealing with project risk management, 
spurred the PMI to completely rewrite the risk chapter in its new version of the 
PMBOK—notable in that this was only one of the major revisions in the new 
PMBOK document. 

PROCUREMENT MANAGEMENT 

Procurement management includes the procurement planning, solicitation plan- 
ning, solicitation, source selection, contract administration, and contract closeout 
activities associated with the life cycle of a project. 
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For procurement management, the LRD does indeed have a fairly robust and in- 
novative regional contracting board that helps level the contracting resources. It 
allows the districts to use the capacity of a contract vehicle from a district other 
than their own—allowing more flexibility and better use of resources throughout 
the RBC. We did find that the districts, during project development and initiation, 
only informally consider market conditions for the procurement of project ser- 
vices (planning, design, construction) but do not document these conditions. 

INITIATE PHASE 

The initiate phase analyzes the feasibility and staging of the project, and examines 
the possibility of applying a systematic approach for project planning and manag- 
ing. This area is important because it sets the tone for all subsequent phases of the 
project. 

The LRD's maturity in this area is extremely low. For developing new work, we 
discounted some of the delta since the LRD, in general, receives its work through 
the legislative process—the ability to choose projects is limited. But under the 
auspices of the outreach program or customer partnering arrangements, more at- 
tention to proposal development and planning should be made. The remainder of 
the delta is explained in part by the following: 

♦ Final reports (post-mortems, lessons-learned) of similar, previous projects 
are not consistently reviewed. 

♦ Only an informal analysis and documentation of organization priorities 
and strategy are made for some projects. 

♦ Success and failure criteria (such as tolerance) for the project are not al- 
ways identified and documented, and when they are, it is done informally. 

♦ Only an informal analysis and documentation of possible tools or tech- 
nologies are made for each project. 

COST MANAGEMENT 

The objective of project cost management is to ensure that the project is com- 
pleted within the approved budget. It consists of resource planning, cost estimat- 
ing, budgeting, and control. The primary concern of cost management is dealing 
with the cost of resources needed to complete project activities. 

The LRD scored highest in this PMBOK area, with a score of 4.26, and relative to 
the peer group, the LRD was essentially at the same score.5 This result is not sur- 
prising due to the Corps' strong focus in managing-to-budget and the key metrics 
used to measure performance, namely financial performance measures. But, as we 

5 The difference was only 0.02 in the scores, with LRD at 4.26 and the peer group at 4.28. 
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discuss in Chapter 3, focusing only on financial performance does not give a full 
picture of the LRD's performance in project management. 

District Visits 

The Berkeley project management process maturity assessment tool was step one 
of the two-step process in defining LRD's performance in project management. 
By disaggregating project management into the 9 PMBOK process areas across 
the 6 project phases, we were able to explore the complex arena of project man- 
agement as it relates to the LRD. The survey tool results gave us a feel of how to 
target our follow-up visits to the districts to validate these findings and explore 
additional areas we uncovered during the site visits. Appendix E contains a typi- 
cal district visit questionnaire, which we tailored for each site visit to reflect the 
results of the maturity assessment. 

By building on the results of the Berkeley survey tool and the district visits, Chap- 
ters 3, 4, and 5, present additional findings and conclusions, and develop specific 
recommendations that deal with the PMBOK focus areas and the project life cycle 
phases. All of the findings in this chapter are incorporated into recommendations 
in the following chapters. 
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Chapter 3 
Linking Strategy to Execution 

INTRODUCTION 

To succeed, an organization must link its strategic focus and direction directly to 
the execution of its product or service. World-class firms routinely develop strate- 
gic goals and objectives that cascade down through their production, marketing, 
and sales operating plans. The strategic goals and objectives of the Corps should 
likewise cascade down through the framework of the PMBP to the execution of 
their operating plans. There are two important facets of this linkage: the individ- 
ual project perspective and the management of many projects simultaneously— 
with the PMBP integrating the two perspectives. 

Single Projects 

From the project management perspective, the identification and integration of the 
myriad project management philosophies, processes, activities, and issues are 
highly complex and difficult undertakings. The Corps traditionally uses the 
PMBP to describe both a business philosophy and an execution methodology for 
managing the delivery of a single project. Initiative 88 started the formal evolu- 
tion of the Corps from a functional, stovepiped engineering and construction 
(E&C) entity to one operating more like an organization with a modern project 
management business orientation. But, as with many change management issues 
within a large government organization, the initiative became bogged down and 
its goals obscured; there still remained a large E&C functional power base within 
the Corps. 

Realizing that the transition was in trouble and that change was coming very 
slowly and needed a push, the Chief of Engineers promulgated the current Corps' 
strategic vision and goals and published ER 5-1-11 in early 1998. This document 
provided the current strategy under which the Corps operates its business and set 
the stage for this study to determine how well the LRD has done in meeting the 
goals and objectives of ER 5-1-11. 

Multiple Projects 

The other critically important aspect of linking strategy to execution occurs within 
the district's corporate board, specifically in how it manages its project portfolio 
and executes its projects simultaneously. Although the management of a project is 
a very important element of a successful Corps, success in meeting the 
performance requirements of ER 5-1-11 cannot be attained without an effective 
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and efficient district portfolio management program. The ability to effectively 
manage multiple projects simultaneously with an efficient allocation of resources 
is key to successfully meeting the strategic goals of improved project performance 
and customer satisfaction. 

We have organized the next three chapters to deal with the tangible, positive ini- 
tiatives that the LRD can implement to raise its maturity to a level commensurate 
with the most appropriate best-in-class practices of the private sector and other 
agencies—steps that can improve their overall project performance. 

This chapter, building on the findings and conclusions of the assessment survey 
presented in Chapter 2, presents our findings, conclusions and recommended 
changes or enhancements to the PMBP in the LRD districts.1 This chapter focuses 
on the single project perspective of the PMBP. In Chapter 4, we take the man- 
agement of multiple projects perspective of the PMBP and discuss issues and 
make recommendations for efficiently and effectively allocating resources to the 
district's project portfolio. Chapter 5 lays the framework for a performance man- 
agement program for the LRD districts to measure their performance at the pro- 
ject and portfolio levels. Chapter 6 presents a tentative implementation plan in- 
corporating the recommendations of Chapters 3, 4, and 5. 

FINDINGS AND CONCLUSIONS 

To be effective, agency leadership must develop strategies that align the re- 
sources, outputs, and tasks of the organization with the needs of the public: they 
must be transformed into specific actions and operations. The Chief of Engineers' 
strategic plan establishes the long-term direction of the Corps in the context of a 
vision of the future, a unique mission, and a specific set of goals, objectives, and 
policies developed in response to customer requirements, external mandates, and 
external and internal environments. Our performance question (see Figure 1-1) 
reflects the coupling of the strategic direction of the Corps to improved project 
delivery performance. 

The Chiefs strategic plan, known as the CORPS PLUS Strategy, has three goals: 

♦ Revolutionize effectiveness. Best business practices, bold process reengi- 
neering, and innovative use of technology will dramatically improve per- 
formance and customer satisfaction. 

♦ Seek growth opportunities. Growth will be strategically targeted to meet 
emerging Army and national needs, sustain and enhance core competen- 
cies, and maintain full-spectrum capabilities critical to the Army. 

1 For this study, we envisioned the PMBP as a synthesized, interdependent grouping of many 
different processes and activities designed to deliver projects efficiently and effectively. Our vi- 
sion of the PMBP includes strategic and tactical applications, procedures, and activities. 
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♦   Invest in people. Enlightened leadership and a talented, productive, and 
diverse work force will enable the Corps to enhance its value to the Army 
and the nation.2 

During our site visits, we found a wide variation in how the districts incorporate 
the goals and objectives of CORPS PLUS into their project delivery processes. 
Some districts, in meeting the first goal of the strategic plan, proactively utilize 
the philosophy of business process improvement and incorporate best practices. 
For instance, Louisville was actively involved in the ISO 9000 process and work- 
ing to integrate the project management, engineering and construction business 
areas; Huntington recently initiated the ISO process and Pittsburgh is contemplat- 
ing starting the process. In a similar fashion, Huntington and Nashville competed 
in programs modeled on the national Baldrige award criteria to review their proc- 
esses and performance. 

In addressing the second goal, we found that districts had creatively worked effec- 
tive partnerships with their customers to enhance project success. Buffalo's and 
Detroit's partnerships with the EPA, Nashville's initiative to organize around its 
congressional districts, and Chicago's partnership with four of its key customers 
are examples; the account executive program throughout the LRD appears to be 
working. In Detroit, we found a strong focus on project management competen- 
cies and a new training program being implemented. 

But, it was clear during our site visits that the districts are fairly autonomous in 
their management and, since there are no standard project management business 
processes in place throughout the LRD, they do not necessarily share best prac- 
tices effectively and, as a result, develop their own business processes. In some 
cases, management seemed to understand the strategic linkage with projects, but 
in our discussions with project delivery team (PDT) members, there was a dis- 
connect—the team members did not always see how their project fits within the 
strategic plan or aim of the Corps, LRD, or district. These examples demonstrate a 
breakdown in communication both within and between districts. 

PROJECT MANAGEMENT BUSINESS PROCESSES 

Since 1998, the PMBP has been described as the overarching business framework 
that drives all of the Corps' business processes. During our district site visits, we 
found confusion as to what the PMBP consisted of—some districts had a well- 
documented process for managing the delivery of projects, others used a number 
of different management processes. Many times this was a function of the style 
and experience of the individual PM or specific program. In the end, we found it 
very difficult for the districts, and LRD in the aggregate, to measure the success 
of their projects and management processes. 

2 Adapted from US ACE, "Goals" [on-line document], cited August 2000. Available from 
http://www.usace.anny.mil/essc/visiona/Mastateg.htm. 
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The LRD project portfolio is large and complex, challenging the districts in 
delivering the projects within cost and scheduling constraints. While collecting 
data, including the benchmarking analysis and district visits, we developed a wide 
range of findings and conclusions regarding LRD project management. 

Overall, while the LRD effectively manages projects, there are many areas in 
which it can significantly improve its project management business practices, 
thereby increasing process maturity and, by extension, its performance. Continu- 
ous improvement is a key characteristic of the best-in-class firms. 

The following findings in the LRD project management practices have the most 
potential for streamlining and improvement: 

♦   The application of PMBP varies widely throughout the LRD districts: 

> The Berkeley assessment tool's competitive benchmarking analysis 
identified a wide variation among the districts, with the district project 
management process maturity indexes ranging from a high of 3.89 to a 
low of 2.58 (on a scale of 5.0). 

> Comprehensive project management plans are not well developed ini- 
tially and poorly used throughout the project. Priority of individual 
project-level objectives is only informally defined and documented. 

> Success and failure criteria for the project are not always identified 
and documented, and, when they are, it is done informally. Some dis- 
tricts use the classic cost and schedule criteria as their sole measure of 
performance success. 

> The LRD does not effectively use available tools, such as earned value 
management or trend analysis, to track the performance of projects 
with respect to cost and schedule. 

> Project management documentation is not written to the standards of 
best-in-class firms. 

> Lessons-learned are not effectively disseminated or used in developing 
the project. Final reports of similar, previous projects are not consis- 
tently reviewed. 

> Some LRD districts are involved in the ISO 9000 certification process 
to measure performance against stated goals. They are investigating 
how best to use the PMBP as the integration tool for the project deliv- 
ery phases (planning, design, construction, operation, and mainte- 
nance). 
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♦ There is no explicit focus on project risk management. Projects do not in- 
clude development, documentation, and distribution of a comprehensive 
risk management plan. 

♦ Developing project-level authority is difficult throughout the LRD. 

♦ No effective project management information system is in place to support 
PMs. 

♦ The lack of a performance success definition and an associated perform- 
ance measurement program greatly restricts the LRD's ability to identify 
and develop improvements in project management. 

♦ Project management competencies vary. 

> In many districts, the roles and responsibilities of the PM and the PDT 
are unclear. 

> Transition of project management responsibilities during the construc- 
tion phase is confusing and unclear. 

> No systematic program exists for recruiting and training project 
management professionals and PDTs. Remnants of the E&C stovepipe 
still remain in the construction phase of a project. 

Application of PMBP 

As presented in Chapter 2, the project management process maturity and project 
management process implementation varies extremely among districts. In many 
instances, this stems from the autonomy of the individual districts and 
corresponding lack of prescribed standard project management policies and 
practices. Many districts left process definition up to their PMs and PDTs, a risky 
endeavor because project success then depends wholly on the competence of the 
PM and the PDT. For example, during our interviews, some district team 
members said they were unsure of their roles as they moved from team to team 
since each PM operated differently. This seemingly insignificant lack of clearly 
defined roles and responsibilities creates confusion, inefficient use of resources, 
and a breakdown in communication, to name a few of the possible problems. 

This lack of understanding or buy-in by the work force was one of the greatest 
barriers to changing the Corps project management business practices. The work 
force—still working under past, comfortable business strategies—did not under- 
stand or trust the new vision requiring the transition to a project management phi- 
losophy as it became established. This disconnect caused planning, engineering, 
and construction to continue to improve their own sometimes-efficient processes 
at the risk of not responding to the strategic signals above them. There was no in- 
tegrated, synthesized approach to delivering work to the customer. 
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Defining Performance Success 

The districts vary widely in their definition of performance success and execution 
of modern project management. Some viewed success as meeting time and cost 
targets, some incorporated customer satisfaction, and some did not explicitly 
measure their success in completing projects. 

In the past decade, the understanding of project management has changed and 
matured as more practitioners refined and applied its tenets. The classic view of 
project management performance success—focusing on the cost and time aspects 
of a project—has changed significantly. No longer can we define success only in 
terms of cost and schedule. We must address a much wider range of needs, 
concerns, and issues presented by a diverse mix of stakeholders. 

The most recent changes within the industry, manifested in the new PMBOK ex- 
posure draft, demonstrate this shift.3 In this edition, key changes in the project 
management field include (1) acknowledgement of the role of the project office, 
(2) expanded treatment of earned value, and (3) a complete rewrite of the risk 
management chapter. The PMBOK, as the newly approved ANSI national stan- 
dard for project management, has a decidedly team-focused perspective, confirm- 
ing that successfully managing a project involves more than just looking at cost 
and schedule. 

Although cost and schedule are popular measures of success (since they are easy 
to measure and remain within the realm of the project organization), they can be 
somewhat misleading and do not provide the complete performance picture. As 
the definition of project success has become more complex, it incorporates many 
of the other areas of the PMBOK, with a focus on the "soft skills" of project man- 
agement: customer satisfaction, teamwork, and communication. These changes 
are part of the new "modern" project management. 

In measuring success, two distinct components must meet or exceed the stake- 
holders' expectations: 

♦ Product success, which focuses on the effects of the project's final prod- 
uct, deals with the goal and purpose of the project. 

♦ Project management success focuses on the project (successful 
accomplishment of cost, time, and quality objectives) and the manner in 
which the project management process was conducted. 

This version was promulgated in April 2000 for review and comment. The PMBOK has 
evolved significantly since PMI published its initial standards in 1983. The 1996 version acknowl- 
edged the importance of integration of the PMBOK areas, refined the focus on projects, and high- 
lighted the project life cycle. 
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In our definition of project success, meeting the goals and purpose of the project 
are as important as how the process was completed. 

Risk Management 

Not one district we visited has an effective policy of project risk management. 
Each had ways of dealing with various types of risk, most notably design risk, but 
no custodian of risk had "ownership" or responsibility for risk management or the 
necessary tools to manage it. 

Under PMI's newly crafted definition, risk management is the "systematic proc- 
ess of identifying, analyzing, and responding to project risk, including the maxi- 
mization of the probability and impact of positive events and minimizing the con- 
sequences of events adverse to project objectives."5 This involves the 
interdependent processes of risk management planning; identification, assess- 
ment, and quantification of risk; risk response planning and monitoring; and con- 
trol. 

Examples of project risk include a lack of technically qualified PDT personnel, 
inadequate funding, or a remote project site location. Mitigating factors could in- 
clude an enthusiastically supportive customer, an innovative technical solution, or 
a highly competent contractor. In managing these wide-ranging perspectives of 
risk, many best-in-class firms employ risk "stewards" as their experts in handling 
risk, staying abreast of the best practices in risk management, and helping project 
teams apply a suitable level of risk management techniques to increase the prob- 
ability of project success. 

Project Management Information System 

The project management information system in use at the time of our study, 
known as PROMIS,6 is too rigid and cumbersome. It is a "one-size-fits-all" de- 
sign, requiring the same detailed level of information for small and large jobs. In 
addition, PROMIS does not provide adequate project-level support for the PM; 
district management uses it primarily as an upward reporting tool. Each district 
has a strong need for a project management information system that supports the 
PM and the PDT. 

4 David Baccarini, "The Logical Framework Method for Defining Project Success," Project 
Management Journal, Vol. 30, No. 4,1999, pp. 25-32. 

5 Project Management Institute, PMBOK 2000 Edition, Exposure Draft, June 2000. 
6 Data entry into PROMIS halted during the course of our study, and an initiative for procur- 

ing a state-of-the-art project management information system was started. The new system, P2, is 
expected to be online in mid-2001. 
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Performance Management System 

One of the cornerstones of an effectively run organization is the ability to measure 
performance and take corrective action in areas that are under-performing. In gen- 
eral, the districts do not have a performance objective with respect to managing 
multiple projects—or at least one focusing on more than just cost and schedule. 
The extremely strong focus on budget execution is suboptimizing, and in some 
cases, actually reducing, project portfolio performance. 

For example, the requirement to execute a district's civil works 2101 budget on a 
"first-in, first-out" basis for projects may not allow the "right," or highest priority, 
projects to be completed in the case of a funding shortfall. If the projected funding 
for the year does not materialize or is cut back (as happened this year with con- 
struction general funding), then high priority projects still in the pipeline may be 
stopped, whereas lesser priority projects may have already been awarded since 
funding was available. This forces a concentration of effort on program execution 
to the detriment of other projects that might be better aligned to strategic goals. 

Project-Level Authority 

A PM's success is a function of both de jure (by law) and de facto (in fact) project 
authority. The former is the legal or rightful power to command or act in the man- 
agement of a project. In this case, the PM can commit or withdraw resources with 
a legal authority usually granted in writing and including the complementary roles 
of other managers (functional managers, general managers, etc.) 

The latter represents the influence brought to management of a project by reason 
of a particular person's knowledge, expertise, interpersonal skills, or personal ef- 
fectiveness. Organizational knowledge, the ability to communicate (interpersonal, 
presentation, and public speaking), conflict management, negotiation, writing, 
competence in working effectively with other functional managers and stake- 
holders, and technical skill in the technology embodied in the project are all part 
of the PM's de facto project authority. 

The districts vary widely in their project authority, most notably in de facto au- 
thorization, which is primarily a function of the project management competen- 
cies within the district organizations. We address this issue below. 

Project Management Competencies 

The districts do not identify, develop, or maintain project management competen- 
cies. This shortfall includes the capability of the organizations to create an envi- 
ronment enabling individuals and teams to carry out their jobs effectively, the ef- 
fectiveness of teams in harnessing the cross-functional perspectives needed to 
resolve the complex problems typically encountered in district projects, and the 
capability of individuals to identify and solve problems. 
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RECOMMENDATIONS 

No single change or recommendation will significantly improve the LRD's pro- 
ject management process maturity performance because the issues are pervasive 
and cultural: resolution will involve the effective integration of both short- and 
long-term fixes. Our recommendations all involve the business of project man- 
agement—since that is the Corps' stated method of project delivery. For the LRD 
to successfully deliver projects to the customer, the PMBP must be the bedrock 
processes that govern all work and it must address issues related to management 
of both single projects and multiple, simultaneous projects. 

The following subsections outline the various elements of a recommended PMBP 
for use in the LRD districts. We recommend an integrated and synthesized ap- 
proach, one that blends the hard and soft issues of project management into a suc- 
cessful program. Successful implementation of these recommended changes re- 
quires (1) support of project management from senior management, (2) an 
environment that supports project management and performance measurement, 
(3) documentation and dissemination of best practices, and (4) a general aware- 
ness of project management concepts throughout the LRD. 

We recommend the following: 

♦ Clarify the linkage between the strategy and project execution. 

♦ Determine project success factors. 

♦ Define the PMBP for 

> multi- and single-project environments, 

> large and small projects, and 

> centralization of resources under the PM. 

♦ Develop a risk management program for the districts. 

♦ Investigate the use of collaborative project portals. 

♦ Establish clear roles and responsibilities. 

♦ Investigate LRD's competency in project management. 

♦ Establish a project support office. 

♦ Continue to benchmark project management services. 
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Strategy and Project Execution 

We recommend the LRD implement an effective PMBP—designed as the only 
way the LRD completes work—throughout the division to help meet the CORPS 
PLUS strategic goals and objectives. Figure 3-1 presents the interrelationship 
between strategic, project, and operational management with the project 
management business processes operating as the integration agent between the 
corporate strategy and district operations. Using the PMBP philosophy, the 
project plans developed by the districts for each project should reflect the goals 
and objectives of the Corps' and LRD's strategic direction. Likewise, the 
operational plans and corresponding resource plans should reflect the needs of 
each of the district's projects. There should be a correspondingly strong 
relationship between the project and resource plans. 

Translation of the Corps strategic goals into an effective implementation plan sig- 
nificantly challenges the LRD and its districts. Defining a clear project manage- 
ment business process that artfully blends the technical issues of project manage- 
ment (such as cost and schedule control) and the softer issues (human and 
organizational behavior) is difficult. In the following sections, we outline our ap- 
proach to defining an effective PMBP framework that will enable the LRD and its 
districts to successfully achieve improved performance. Chapter 4 will address the 
use of effective portfolio management and resource allocation. 

Figure 3-1. Relationship of Strategic, Project, and Operational Management 
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In Figure 3-2, we present the interdependencies of strategic management, the 
PMBP, and performance management from a top-level perspective. The figure 
shows how the processes and activities of the PMBP flow from the district's stra- 
tegic management activities and link to individual project execution, with the 
management information system and performance measurement program provid- 
ing feedback to the district for evaluating how well it is achieving its objectives. 

Figure 3-2. Linkage of Strategic and Tactical Perspectives of the PMBP 
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We recommend that the PMBP, at the MSC and district levels, provide a clear 
linkage between the strategic plans and the projects that the LRD executes. It 
should set forth clear policies, standards, and guidelines for the district to review, 
and it should incorporate 

♦ performance success and measurable criteria, 

♦ business processes and interfaces with other systems and management ar- 
eas, 

♦ roles and responsibilities, and 

♦ competencies. 

In addition, the LRD and district leadership must ensure these important perspec- 
tives are communicated to, and understood by, the PDT members. 

7 We use this same framework to introduce the portfolio management program in Chapter 4. 
8 We recommend using a meta-rules (or more comprehensive, global directives) management 

model that focuses on the utilization of general guidelines implemented by autonomous PMs who 
are wholly accountable for a project's success. In a project management system like this, a PM 
must interpret and apply the project management guidelines to the unique circumstances of the 
project. The PMBP should be designed to allow this critical flexibility and offer guidelines on how 
to do this. 
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Project Success Factors 

One of the first steps in establishing the performance linkage is to identify what 
factors influence the success of a project or the project management process. Un- 
derstanding the factors and characteristics of success, the LRD and the districts 
will be able to better manage their portfolio of projects. For instance, knowing 
that having clearly defined goals and objectives for a project (linked in some 
manner to the strategic plan) will increase the chances of success, the PM will in- 
corporate this concept into the project planning and performance measurement. 

Table 3-1 shows a sample of typical factors considered critical to the successful 
completion of a project and related to issues that the project team or parent or- 
ganization can control or influence. These factors span the PMBOK areas and 
provide some insight into what drives success in the private sector. 

Table 3-1. Critical Project Success Factors 

1.    Clearly defined goals and general direction from the start 

2.    Willingness of top management to provide the necessary resources and authority/power 
for project success 

3.    A detailed specification of the individual action steps for project implementation 

4.    Communication and consultation with and active listening to all impacted parties 

5.    Recruitment, selection, and training of the necessary personnel for the project team 

6.    Availability of the required technology and expertise to accomplish the specific techni- 
cal action steps 

7.    The act of "selling" the final project to its ultimate intended users 

8.    Timely provision of comprehensive control information at each stage in the implemen- 
tation process 

9.    The provision of an appropriate network and necessary data to all key actors in the pro- 
ject implementation 

10. The ability to handle unexpected crises and deviations from the plan 

Adapted from Jeffery K. Pinto and Dennis P. Slevin, 'The Causes of Project Failure," IEEE 
Transactions on Engineering Management, Vol. 37, No. 4, November 1990, pp. 269-276. 

We recommend that the LRD focus on these, or a modified list of, success factors 
in developing its PMBP and related practices since they address the tenets of 
modern project management discussed earlier in this chapter. For example, many 
of the factors can be seen in the activities of the PMBP we lay out below, while 
others are important to the risk management program we recommend. Also, these 
factors will lay the groundwork for establishing the integrated performance man- 
agement program and measures. These factors will characterize the key activities 
that the LRD and districts use to execute their work and meet the goals and objec- 
tives of ER 5-1-11. 
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Other factors influence project success and should be addressed by the organiza- 
tion, PM, and the PDT in developing the project management plan and project 
risk management plan. We recommend that the LRD and districts also incorporate 
these factors into their PMBP: 

♦ Characteristics of the project team leader 

♦ Power and politics within the organization 

♦ Urgency of the project 

♦ Client and owner's representative (nature of client, nature of expectations, 
level of sophistication, nature of relationship with other members of team, 
etc.) 

♦ Project characteristics (site conditions, buildability, quality of design, 
quality management procedures, and access to site) 

♦ Environmental characteristics (geographic location, physical environment, 
economic conditions, sociopolitical conditions, and industry relations) 

Project Management Business Processes 

The PMBP is the heart of the district project delivery operation—or at least it 
should be. We recommend that the LRD and districts standardize their PMBP to 
detail multiproject and single-project scenarios. Although each district has its own 
culture, using common project management standards will benefit the entire LRD. 
It provides the perfect vehicle for integrating project management and functional 
work activities of the planning, engineering and design, and construction divi- 
sions. It facilitates management of resources and workload on projects shared 
among districts and results in better information collection, evaluation, and re- 
source allocation within districts and the LRD. 

Process owners and key stakeholders, primarily the districts, must be involved in 
developing and establishing their project management business processes. Our 
recommendations are interconnected and should be viewed collectively. Some 
recommendations may be accepted and some may not—the districts will decide 
which are worth pursuing. 

We recommend that the districts focus on developing project management stan- 
dards in the areas of process flows, performance measures, roles and responsibili- 
ties, risk management, and project management competency. 
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MULTIPROJECT MANAGEMENT PROCESSES 

Figure 3-2 shows the flow from strategic management to project management. 
Inherent in this relationship is the management of multiple simultaneous projects. 
While most of the Corps policy focuses on how to manage a single project (as we 
do in the next subsection), we recommend that multiproject management be 
evaluated and incorporated into the LRD PMBP philosophy, policies, manuals, 
and standard operating procedures. 

Figure 3-3 presents a more detailed view of how the single- and multiple-project 
environments must interface for effective and efficient operations. The strategic, 
or multiproject, level gives the strategic direction for each of the individual pro- 
jects to follow, including project prioritization within the district's portfolio, re- 
source allocation for execution, and various management controls. Initially, the 
customer submits a project requirement for the Corps to execute. During the sub- 
sequent concept development phase, the district prepares the initial project docu- 
mentation for funding and project approval purposes. 

Figure 3-3. Relationship of Multiproject Management 
and Individual Project Management 
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Adapted from Rodrigues, Alexandre, "SYDPIM—A System Dynamics-based Project- 
Management Integrated Methodology: Integrating System Dynamics Project Models with 
PERT/CPM Tools," Working Paper, June 1998. 
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INDIVIDUAL PROJECT MANAGEMENT PROCESSES 

When the top-level project prioritization plan is promulgated, the detailed project 
management planning is initiated in conjunction with the traditional project 
planning. During this project management planning phase, the most important 
decisions are made, or at least discussed, to put the project on its best possible 
footing. Also, the key project elements are established. Typically, a competent 
PDT is selected, project goals and objectives are agreed upon, expectations set, 
and, most importantly, risks identified and problems in execution anticipated. 
These activities prepare a roadmap for project execution since many projects are 
years in duration and the PDT needs a plan to follow and modify as the project 
progresses. 

Appendix F contains a process flow chart that identifies the key project manage- 
ment business process activities, at the project level. Our framework uses an array 
of the nine PMIPMBOK areas, listed down the left side of the chart, and maps 
them to the various activities of the PDT (for the concept and planning phases). 

We make a distinction here in that the multiple delivery phases of a project— 
namely planning, engineering and design, construction, and operations and main- 
tenance—will all exhibit certain aspects of the project management planning 
phase.10 For example, the project planning phase in civil works may treat a recon- 
naissance study as a project with all of the activities identified in Appendix F cov- 
ered. Similarly, the design phase will have all of these attributes. 

As the project moves into the execution phase (planning, engineering and design, 
construction, and operations and maintenance), the PMBOK areas are still in 
place and the project management control loop invoked (see Appendix F). This 
monitoring, evaluating, and controlling cycle is in place throughout the project 
life cycle after the project management planning phase sets the baselines, or stan- 
dards. During execution, the PDT evaluates the project's performance and the 
project management process performance. If performance is not as expected, it 
should identify the cause of the problem and take corrective action. Figure 3-4 
presents the generic control loop. 

9 Managing risk at the project level will ultimately enhance the district's project performance. 
Likewise, managing risk in the district's project portfolio will improve its ability to effectively 
allocate resources across multiple projects. We address this issue in Chapter 4. 

10 See Appendix G for civil works and military programs project delivery process charts. In 
these charts, we describe the various activities required in each phase of the project. Although 
some of the activities are managerial in nature, they most often represent activities of the func- 
tional divisions within a district. 

11 During the establishment of the project management program throughout the Corps, a tradi- 
tional source of PMs was the engineering division in the district since it routinely handled projects 
and managed them through its phase of work. 
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Figure 3-4. Project Management Control Feedback Loop for Use During the 
Execution Phase of a Project 
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Project managers must plan for the unexpected, especially in the resource- 
constrained environment in which the Corps and LRD operate. The new PMBOK 
"establishes control as the inherent process of project progress. The [PDT] will 
adapt and the schedule will change accordingly: they will re-plan, re-execute, and 
re-assess until progress is acceptable or milestones met."12 

INTEGRATION OF PERSPECTIVES 

The integration of the project-level business practices and strategic portfolio man- 
agement into the project delivery process forms a self-contained system of sys- 
tems that the districts can develop and implement immediately. 

We found several districts either working toward, or contemplating the start of, 
the ISO 9000 quality management certification process. In addition, several dis- 
tricts were using the Army Performance Improvement Criteria (APIC) program or 
its civilian counterpart, the Malcolm Baldrige Award program at the state level, to 
help them focus on continuous improvement and to blend their quality manage- 
ment and business processes. 

The new 5-1-11, US ACE business processes, offers a client-focused approach to 
quality and teamwork, which provides a mechanism to institutionalize the PMBP 
processes. The LRD is in an excellent position to take a leadership role in the 
Corps to help shape the future: it is already taking many of the necessary steps. 

Karen L. Brown, "Analyzing the Role of the Project Consultant: Cultural Change Imple- 
mentation," Project Management Journal, Vol. 31, No. 3, 2000, pp. 52-55. 
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PROJECT SIZE 

The PMBP should differentiate between different project types or project sizes. In 
general, project management processes should be standardized, but the processes 
used on a large project should differ from the processes for a smaller project. This 
key difference drives many resource decisions. For instance, in a large project, 
such as the construction of multiple locks and dams, the optimum management 
information system is typically more complex and robust than that required for a 
smaller, less complex project. 

Larger projects have more senior PMs assigned, and the smaller projects are train- 
ing grounds for up-and-coming PMs. The larger projects typically receive more 
attention, funding, and other resources than smaller projects. Despite the impor- 
tance of larger projects, smaller projects should not be neglected. Smaller projects 
may in fact be more technically complex and test the management skills of even 
the most skilled and experienced project manager. The LRD must be cognizant of 
the possibility of erasing the gains made on the larger projects, in terms of per- 
formance satisfaction, by the possible loss of performance on neglected smaller 
projects. The corporate boards should tackle this risk management issue. 

We therefore recommend that the LRD incorporate the very real dynamic created 
by large and small projects into their PMBP. The best-in-class private-sector firms 
routinely use dual project management operating systems. 

CENTRALIZED MANAGEMENT 

We recommend that the PM be responsible to the corporate board for manage- 
ment of all project-related activities and funding, including the supervision and 
administration (S&A) and planning and design (P&D) funding. This allows more 
efficient use of resources and performance of the role mandated by ER 5-1-11. 

Figure 3-5 shows the current relationship between the PMs, usually assigned to 
one program area (such as civil works or military programs), and the resident en- 
gineer (RE), usually dealing with multiple PMs and issues on the same installa- 
tion. This arrangement allows the construction division to centrally manage the 
construction S&A account and level resources across the district. Although effi- 
cient from a functional perspective, it does not always provide the linkage be- 
tween the district's strategic management and project priorities and, hehce, may 
result in suboptimal project performance. 

We recommend the PM be given full authority to manage the PDT from start to 
finish across all phases of the project. We expect that the PM will rely a great deal 
on the RE, with the RE becoming the de facto field manager during construction. 
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The LRD needs to establish clear roles and responsibilities for both the PM and 
RE. We envision that the PM will handle the cost control, client relations, project 
risk, and contract management issues, and the RE will handle the schedule, field 
supervision, and quality assurance aspects of the job. 

Figure 3-5. Current Organizational Responsibilities of the PDTs 
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^ S&A Management 
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Note: AE = area engineer; CD = construction division; CW = civil works; DPM = deputy for project 
management; MILCON = military construction; and OMA = Operations and Maintenance, Army. 

Risk Management Program 

We recommend that the LRD and districts implement a risk management program 
to deal with multiple project risks and to help identify, assess, and manage risk on 
projects and within the project portfolio. This section deals with risk at the project 
level; Chapter 4 deals with risk inherent in the district's project portfolio. 

Risk management is recognized throughout industry as a key element of the suc- 
cessful management of projects. As the management of risk evolves through the 
life cycle of a project, knowing how to manage risk enhances the probability of 
success. Risk management deals with the unknown outcome of, and response to, 
future events. In general, outcomes are categorized as favorable or unfavorable, 
and risk management is the science of planning, assessing, and handling future 
events to ensure favorable outcomes. The alternative to risk management is crisis 
management, a resource-intensive process normally constrained by a restricted set 
of available options.13 

Adapted from the Defense Systems Management College, Risk Management Guide for 
DoD Acquisition, second edition, May 1999. 
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The different risk categories in the risk management program should include the 
following: 

♦ Technical, quality, and performance risks. These include unproven or 
complex technology, unrealistic performance goals, and changes in tech- 
nology or industry standards. 

♦ Project management risks. These include poor allocation of time and re- 
sources, problems with contractors, size of project, and poor communica- 
tion techniques. 

♦ Organizational risks. These include internally inconsistent cost, time, and 
scope objectives, lack of prioritization of projects, inadequacy or interrup- 
tion of funding, organizational experience with this type of project, and re- 
source conflicts. 

♦ External risks. These include changes in the regulatory or legal environ- 
ment, changes in the market or economy, labor issues, sponsor or owner 
issues, and physical project attributes (weather, location, etc.). 

In developing an effective risk management program, the LRD and districts 
should ensure the program includes 

♦ an effective analysis of risk based on the severity of its impact on the pro- 
ject or portfolio, 

♦ an effective risk-control strategy, 

♦ a process for continually reevaluating and reassessing risk during project 
implementation, 

♦ an effective risk-monitoring plan, and 

♦ a useful "lessons-learned" document based on the risk management strate- 
gies. 

In many best-in-class organizations, the project management organization identi- 
fies an individual (or group of individuals, depending on the size of the operation) 
to act as a risk manager, or steward of risk management practices. As an advocate 
for managing risk in the organization, the risk steward keeps risk management 
foremost in everyone's mind: risk awareness is second nature in the business 
operations. 
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Collaborative Project Portals 

Standardized business practices and effective communication and collaboration 
within a PDT are key elements in successfully completing a project. From devel- 
opment of the project requirements and conceptual design to the actual construc- 
tion and maintenance of a facility or structure, there is a constant exchange of in- 
formation among project team members. 

The Corps' current initiative to develop the P2 system will provide a standardized 
project management information system designed to enhance upward reporting 
and program management. We anticipate it will have some project-level attrib- 
utes, such as cost and schedule data, but will not enhance communication, infor- 
mation flow, and collaboration among the PDT members. 

One step in standardizing the PMBP is standardizing and automating the project 
management plan. Although ER 5-1-11 requires management plans for all pro- 
jects, project management plans are not always prepared or, when they are, not 
used in the management of a project and just put away. Development of an auto- 
mated project management plan process that provides the optimum level of busi- 
ness standardization and the best set of tools to help the PM and team is needed. 

We recommend the LRD and districts investigate the use of collaborative project 
sites to enhance communications and information exchange. Use of an automated 
project site (web portal or division/district intranet site) within the LRD districts 
allows for standardization of PMBP practices, from management plan develop- 
ment and team building to project performance measurement. 

Rapid advances in information technology now allow the PDT to send and receive 
information using, for example, the Internet and a simple web browser. This 
permits a significant change in the way the LRD organizes for project 
management and work group collaboration. Using an electronic project site, PMs 
can secure and centralize project data, using a standardized format, for all that 
need to see it, thereby reducing costs and saving time as they gather and 
disseminate information throughout the project life cycle. Using a central project 
site on the web, project teams can develop their management plans (using a 
standard template), maintain a constant window into a project's evolution, and 
communicate, coordinate, and collaborate effectively with all team members, 
wherever they happen to be. 

A static electronic repository of project information, e.g., documents and draw- 
ings in a virtual file cabinet, meets only about 40 percent of the functionality of a 
collaboration system. The true power of a collaborative system is the ability to 
simultaneously revise documents or mark up drawings, rapidly exchange informa- 
tion, communicate in interactive discussions, move documents through the project 
process using workflow tools by streamlining review cycles, and continuously 
and systematically update project status. 
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Team members can post, share, retrieve, modify, and track the project information 
they need, including the latest computer-aided design files, spreadsheets, requests 
for information, submittals, transmittals, live database reports, photos, and other 
third-party software applications. Information is always available to the right team 
member at the right time and place, regardless of location. 

For organizations seeking ISO 9000 compliance, a collaborative project site with 
document management capabilities allows it to maintain and control critical docu- 
ments. 

Roles and Responsibilities 

We recommend that the LRD and districts establish clear roles and responsibili- 
ties for the organization, PM or team leader, and the PDT members. Table 3-2 
shows a sample array of responsibilities. In this matrix, we identify different func- 
tional or management areas for the different players in the project delivery proc- 
ess and link the continuous elements of the PMBP to several of the key project 
management activities. The matrix assigns responsibility to several levels of the 
organization (team leader/PM, project team, district, and LRD/HQ) representing 
the tactical and strategic perspectives. 

Competency in Project Management 

Although the LRD and districts have some formal training and some ad hoc 
mechanisms in place to build project management competencies, a more focused, 
centralized effort is needed to identify and prepare the right people with the right 
skills to perform at the right time. Selecting PMs and training them to become 
competent in managing projects is a significant responsibility. The quality of a 
project is significantly reduced when competencies are weak. 

The competency of the PM—defined by effectiveness in functioning in the roles 
of visionary, technical expert, motivator, team builder, and negotiator—is a key to 
successful project or product completion. The ability, or inability, of PMs to use 
"temporal skills (a basic orientation toward past, present, and future) that com- 
plement the ongoing activities that their projects are experiencing"   are reasons 
for project management success or failure. 

14 Jeffery K. Pinto and Dennis P. Slevin, "The Causes of Project Failure," IEEE Transactions 
on Engineering Management, Vol. 37, No. 4, November 1990, pp. 269-276. 
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Table 3-2. Project Management Roles and Responsibilities 

Description PM PDT District LRD/HQ 

Planninq (What are we aimina for and why?} X 

Develop project objectives, goals, and strategies. 

Develop project work breakdown structures. X X 

Develop precedence diagrams to establish the logical relationship of 
project activities and milestones. 

X X 

Develop time-based schedule for the project. X X 

Plan for the resource support of the project. X X 

Orqanizinq (What's involved and whv?) 

Establish organizational design for team. X X 

Identify and assign project roles to members of the project team. X 

Define project management policies, procedures, and techniques. X X X X 

Establish standards for the authority, responsibility, and accountability of 
the project team. 

X X X 

Motivation (What motivates people to do their best work?) 

Determine project team member needs. X X 

Assess factors that motivate people to do their best work. X X 

Provide appropriate counseling. X X 

Establish rewards program for project team members. X X 

Conduct initial study of impact of motivation on productivity. X 

Leadership (Who decides what and when?} 
Establish limits of authority for decision-making for the allocation of 
project resources. 

X X 

Develop leadership style. X 

Enhance interpersonal skills. X X 

Prepare plan for increasing participative management. X X 

Develop consensus decision-making techniques for the project team. X X 

Control (Who judaes results and by what standards?) 
Establish cost, schedule, and technical performance standards for the 
project. 

X X X 

Prepare plans for the means to evaluate project progress. X X X 

Establish a project management information system for the project. X X X (X) 
Prepare project review strategy. X X X 

Trainina (How is competency maintained?) 
Establish project management and team training standards. X X 

Establish a comprehensive PM and team member level training program. X X 
Implement a mentoring program. X X 

Develop and implement a team performance evaluation system. X X 
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The LRD and districts should review their project management competence at the 
individual, team, and organizational levels to answer the following questions: 

♦ How capable are individuals at identifying and implementing solutions to 
problems? This typically includes the PM, the project sponsor, technical 
personnel (team members), functional managers, and support personnel. 

♦ How effective are teams at harnessing the cross-functional perspectives 
needed to resolve complex problems typically encountered in district pro- 
jects? Do they identify project goals and objectives, work together effec- 
tively, and continuously improve their performance? 

♦ How capable is the organization at creating an environment that enables 
individuals and teams to carry out their jobs effectively? This typically in- 
cludes review of the collaborative environment, organizational policies 
and standards, and resources committed to enhance team-building. 

Fostering excellent managers—who have not just multiple functional skills, but 
sensitivity and perceptiveness regarding the softer, more judgmental issues that 
are often crucial to project success—is key. Project management competencies 
are typically divided into two categories: soft and hard skills. Soft skills involve 
behavior, attitude, and communication styles. Hard skills refer to the mechanical 
skills of planning, scheduling, and controlling. Although hard skills are easier to 
perfect than soft skills, both are necessary to successful project management: hard 
skills set the goals and procedures, while soft skills make sure that people can 
meet those objectives: 

♦ Soft skills include leadership, organizing, flexibility, business judgment, 
trustworthiness, integrity, communication styles, coaching and mentoring, 
active listening, setting and managing expectations, constructive project 
negotiations, and issue and conflict resolution. 

♦ Hard skills include the ability to define, plan, and control the project in 
terms of strategic objectives, deliverables, assumptions and constraints, 
and resources on an iterative basis as the project moves through its life cy- 
cle. 

Effectiveness at senior levels of the project organization requires people of excep- 
tional breadth and ability. The principal characteristics of a PM are an ability to 
comprehend the technical, business, organizational, and other issues inherent in 
the job; decisiveness; and good interpersonal skills. Senior project and program 
managers exhibit a further crucial characteristic: an ability to take a wide and 
comprehensive view of the current and upcoming issues posed by the project, to 
integrate these into a focused, directed course of action, and to communicate these 
clearly and directly. 

15 J. Davidson Frame, Project Management Competence: Building Key Skills for Individuals, 
Teams, and Organizations (San Francisco, CA: Jossey-Bass Publishers), 1999. 
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Examples of enhancing project management competencies include 

♦ leveraging PMI, training organizations, and educational institutions to 
learn current project management techniques and remain current with the 
state of industry practice; 

♦ supporting and funding project management professional (PMP) certifica- 
tion and project management training programs; and 

♦ initiating a mentoring and project management development program to 
develop PMs. 

We recommend that the LRD assess the project management competence of its 
districts (at the organizational, project team, and individual levels) by investigat- 
ing their current project management skill levels. We further recommend that the 
LRD develop a project management competency program using industry project 
management competency best practices. It should address, at a minimum, the 
proper education and training levels and skills, success and performance meas- 
ures, adequate tools to do the job, and team-building. 

Project Support Office 

We recommend that the LRD and the districts consider implementation of a pro- 
ject support office (PSO). The PSO provides a reliable team resource that under- 
pins the successful day-to-day operation of the PM. Due to the multiple core is- 
sues of project management—such as business practices, communication, team 
motivation, analytical skills, and problem solving—PMs are hard-pressed to focus 
on the many project control and administration issues surrounding a project. The 
private-sector firms practicing best-in-class project management use this concept 
routinely. The PSO "represents an evaluation in the way multiple projects are 
managed, from conception through results measurement. The PSO is the 
organizational structure, policies, methodology, processes, procedures, controls 
tools, people, training, and all necessary components required to integrate existing 
projects, manage the portfolio, and control the required functions."16 

The PSO is typically staffed by a small team of experienced project professionals, 
each with a well-grounded understanding of the complexities and difficulties of 
project management in the Corps. They provide a sound foundation on which the 
PM can rely, thereby preventing project failure and ensuring the PM's success. 
They may be the first to spot project trends leading towards failure, or they may 
identify ongoing projects in need of support, sometimes recommending that pro- 
jects should be put on hold until certain risk items are addressed. 

16 Project Management Institute, "Program Management Office Group Moves Forward," PMI 
Today, September 2000, p. 4. 
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Table 3-3 identifies various activities that the PSO could execute for the LRD and 
the districts. 

Table 3-3. PSO Activities 

Function District Division/RBC HQ 

Management of corporate project management 
standards 

Benchmarking 

X 

X 

X 

X 

X 

X 

X 

X 
Y 

Performance measurement 

Analysis of project portfolio prioritization X 

Risk management (corporate and project level 
focus) 

X 

Software standardization (estimating, scheduling, 
presentation, etc.) 

X X (X) 

Operational (hotline) support X 

Management of training requirements X X 

Skills development (PM, team members, 
organizational) 

X X 

Team-building and partnering X X 

Career development X X X 

Interaction with project management profession X X X 

Benchmarking 

We recommend that the LRD and districts continue to benchmark themselves 
against the best-in-class practices in the industry and adopt effective business 
practices. The Berkeley assessment research indicates that by increasing the LRD 
overall results by 0.50, an 11 percent schedule improvement and a 12 percent cost 
improvement can be realized. 

We also recommend the LRD identify the amount of time and effort it spends on 
project management services and compare this to the industry average. From the 
results of the Berkeley assessment tool research, project management expendi- 
tures measured as a percentage of project management revenues averages 2.2 per- 
cent. In addition, those firms with higher project management maturity have 
lower project management cost. 
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Chapter 4 
Project Portfolio Management 

INTRODUCTION 

Too often, project team members are assigned to projects haphazardly and don't 
understand the needs of the team and their expected role. In some cases, the func- 
tional managers, typically those responsible for assigning team members, do not 
have an effective program in place to manage assignments of their personnel to 
the many teams they are required to support. Time and attention are wasted re- 
solving conflicts over resources, resulting in missed milestones, confusion within 
the functional divisions, and a general dissatisfaction with the PDTs. 

In this chapter, we look at ways a district can handle multiple projects simultane- 
ously. Chapter 3 dealt with the issues regarding management of a single project, 
ostensibly with a project team led by a project manager with proper authority and 
responsibility. But as we add more complexity—in the form of many projects un- 
derway at the same time in different phases of their life cycle—with team mem- 
bers working on many different projects, the competition among project leaders 
for the common resources of the functional manager grows dramatically. Several 
issues are at work in this type of environment. 

First, although the projects share common resources, they will not necessarily 
share objectives, especially if a diverse set of customers is involved. Also, as the 
projects come and go, the mix of required resources will change, with some 
projects having higher priorities than others. Having many projects underway 
simultaneously seriously exacerbates resource competition, resulting in increased 
conflict among personnel and gamesmanship to curry favor in order to compete 
for the scarce resources. Many times, senior management must intervene to 
decided how project priorities are set—often opening the door for office politics. 

The project review board (PRB) at the district level, designed to review and dis- 
cuss potential solutions to project issues, is effective, but does not fully address all 
project issues. No central decision support mechanism is in place to evaluate the 
various competing issues of, for example, cost, schedule, and district resources. 

In the private sector, firms are constantly considering new initiatives and 
reviewing ongoing projects. Despite the importance of project portfolio 
management, it is generally difficult to do efficiently and correctly. One of the 
more difficult problems large firms and organizations face is deciding how to 
optimize the allocation of their resources. Decisions are made when new 
initiatives are considered and, at least in theory, during frequent project reviews. 
The typical process these firms follow is to evaluate the projects, assess the 
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company's strategy and resources, and allocate these finite resources to the 
projects to maximize success, minimize risk or harm, and match the company's 
strategic goals. 

Best-in-class firms typically use a mixture of qualitative and quantitative project 
assessment techniques, and graphic depictions of project and portfolio characteris- 
tics, to build a visual representation of a "balanced" portfolio, or rough uses of 
optimization methods and ranking tools. Other, less mature firms typically only 
have a rough plan for managing projects, poor merging of PM assessments with 
executive-level decisions, and a weak appreciation for the limitations of the soft- 
ware and assessment tools they use. 

PORTFOLIO MANAGEMENT 

The district's project portfolio is a group of projects that competes for scarce re- 
sources with multiple and conflicting objectives. As discussed in Chapter 3, the 
district's portfolio selection and project prioritization must be linked to the Corps' 
corporate strategy. Since projects create value for the customer, failure in the 
management of multiple projects will impair the ability of the district to accom- 
plish its mission and reduce performance. 

The strategic-level planning and control operation is managed at the organiza- 
tion's corporate level and deals primarily with project prioritization and resource 
allocation (See Figure 3-3). As decisions are made at this level, they cascade 
down to the individual projects for execution. The strategic level is a roll-up of 
the individual project requirements. 

Project Portfolio Management Program 

An organization using portfolio management effectively is typically one focused 
on work that directly supports the achievement of its strategic goals, objectives, 
and mission. A project portfolio management program usually includes the ap- 
propriate mix of project categories, the criteria used to score project candidates, 
and the organization's capacity to execute projects. 

The goal of portfolio management in the district is to allocate the right resources 
effectively, efficiently, and consistently to mission-critical projects. Effective 
project portfolio management involves understanding 

♦ the relative value and risk associated with ongoing and proposed projects, 

♦ the way resources are allocated across projects and the amount available 
for new projects, and 

♦ the need to make tough decisions about how, when, and which projects 
will be completed, if at all, based on a shared understanding of the value 
they add to the organization. 
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Project Portfolio Management 

The issue of the strategic fit of a project is a significant challenge. Strategic port- 
folio selection techniques typically involve higher level management, which is 
able to decide on strategic direction, focus, and budget allocations. Portfolio 
analysis, using participative decision-making concerning the fit, is highly desir- 
able. It is repeated at regular intervals to ensure the adopted strategy is updated to 
suit the current operational environment. The selection criteria can be both quali- 
tative and quantitative, with consideration of political objectives. 

Prioritizing Projects in Portfolio 

The LRD needs to enhance the integration between strategic management and 
tactical execution, i.e., its use of resources to complete multiple, simultaneous 
projects should be improved. 

Many districts have difficulty with their prioritization of projects and with the al- 
location of their limited resources, both for in-house execution and contract ad- 
ministration requirements. No formal method exists for linking strategic aim with 
resource allocation, i.e., the projects that would support and enhance strategic 
goals did not always receive the attention and concentration of resources they de- 
served. For example, in terms of staffing either an in-house design or managing 
an A-E's work, prioritization typically involves the functional chief making an 
educated guess at the district's highest priorities and the project manager trying to 
convince the functional chief of the critical nature of a certain project. 

Without some basis for discretion among projects, all become a number one prior- 
ity. This results in suboptimal decisions, often reducing the district's performance. 
A good example of this occurs when program funding reductions are passed down 
from higher headquarters and decisions must be made as to how to distribute the 
funding cuts. Without an effective decision support mechanism for choosing the 
"right" projects, the districts are more likely to cut funding for the "wrong" ones. 
In addition, finding the "best fit" (matching personnel ideally suited to specific 
projects) on the basis of skill, experience, and project need rather than on organ- 
izational political bias or favoritism is more difficult. 

When it comes to prioritizing in a portfolio, projects are of a number of types: 

♦ Sacred cows (projects suggested, or mandated, by management) 

♦ Operating necessity (projects supporting existing systems) 

♦ Competitive necessity (projects that enable districts to keep abreast of the 
competition). 
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PRIORITIZING PROJECTS 

Many projects are delayed and fail to meet cost and schedule expectations be- 
cause the resources that were promised at the onset were never actually allocated 
or were stripped away. The over-commitment of resources is a common problem, 
often stemming from the philosophy of doing "more with less." 

We recommend that the LRD districts prioritize projects by developing a project 
selection methodology to assist in their resource allocation decision process. 

Setting overly ambitious goals in resource allocation is unrealistic and is a recipe 
for project failure. Realistic objectives permit the proper allocation of resources 
and provide reasonable chances for success. It is not in management's best inter- 
est to make every project a top priority. Experienced team members can easily 
recognize when they've been short-changed on resources and that even a super- 
human effort on their part will have minimal chance of achieving success. The 
alignment of resources with project requirements should be a precondition of the 
project plan and a primary goal of portfolio configuration. 

Resources should not be treated like a shell-game, both internally within the 
organization and externally with the client. Careful resource allocation means 
meeting the expectations of the customer and demonstrating management's 
commitment to the client and to its employees. To ensure suitable resources are 
available, a mechanism that matches resources with project requirements should 
be used when selecting projects in the portfolio. Having adequate resources to 
complete the project within the budgeted cost and schedule is a critical variable of 
project success and needs to be one of the filters in measuring risk and ranking the 
projects within the portfolio. 

To ensure the resource shell-game is not played, projects should have levels of 
priority to establish their rank in receiving resources. A simple method of dividing 
projects into a range of importance would be to assign them numerical values: 

♦ Priority one, for the most critical. Only a few projects would receive the 
highest rank since ample resources would be dedicated to ensure success. 

♦ Priority two, for projects deemed important, but less critical on the basis of 
their position on the ranking chart. 

♦ Priority three, for projects that are important but less essential in terms of 
customer need or organizational mission. Resources for these projects 
could be made available in emergencies to support priority one projects. 
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Project Priority Matrix 

Figure 4-1 shows a simple methodology for systematically assessing the relative 
positions of the projects within the portfolio. For each project, the district would 
develop a weighted scoring model and 

♦ define the measures of interest and establish criteria weights using the dis- 
trict corporate boards, 

♦ rank order the results, and 

♦ select the project portfolio mix within available funding. 

Figure 4-1. Sample Project Ranking Chart 

Criterion 
Criteria 
weight 

Score 

Weighted 
score 

Very good 
(3) 

Fair 
(2) 

Poor 
(1) 

Reduces operating costs 20 

Improves safety 20 

Has acceptable risk 20 

Fits with budget execution plan 10 

Provides improved service to customers 10 

Total Score 

A project screening board (which could be a "working-level" PRB or the risk 
management steward) could perform this exercise to come up with a slate of 
projects for consideration. The district's corporate board could then approve or 
amend the ranking of the projects.1 Once the projects are listed in priority order, 
the simple 1 through 3 ranking discussed above could be applied to group the 
projects. 

Understanding Project Risk 

Performing the project screening exercise helps build an understanding 
throughout the district of how project risk influences project selection. Identifying 
and measuring risk can help a district determine relative placement of a project in 
a district's project portfolio and the appropriate allocation of resources to each 
project. By prioritizing projects, the corporate board and PDT can focus on 
critical areas and issues. It also provides perspective on the importance a customer 
places on certain aspects of project performance and can help the PDT focus on 
critical issues. 

1 Additional criteria could include whether the project mission is critical for customer and 
whether adequate resources are available. 
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Chapter 5 
Performance Management 

INTRODUCTION 

A performance management system will strongly affect the behavior of the man- 
agers and employees in the districts. A corporate focus on financial-only perform- 
ance measures will skew the perception of performance success. For example, the 
Corps' use of budget execution data as the primary element in determining project 
and program success provides only part of the performance picture. The LRD 
must look at a balanced blend of financial and nonfinancial performance measures 
in determining success. 

Public- and private-sector best-in-class organizations use performance measure- 
ment to gain insight into, and make judgments about, the effectiveness and effi- 
ciency of their programs, processes, and people. These organizations decide 
which indicators will best measure their progress in meeting strategic goals and 
objectives, gather and analyze performance data, and then use these data to drive 
improvements in their organization and successfully translate strategy into action. 
These best-in-class organizations 

have in place a mature performance measurement process, communicate 
this process throughout the organization, clearly link strategic plans and 
accountability, use compensation and rewards systems effectively, oper- 
ate effective information management systems, and use performance 
measurement results to drive continuous improvement. 

To capitalize on this, Congress enacted the GPRA, Chief Financial Officers Act, 
and Government Management Reform Act of 1994 requiring federal agencies to 

♦ develop strategies to deliver high-quality goods and services to their cus- 
tomers, and 

♦ measure their programs' performance in meeting these commitments. 

This chapter addresses the development of a performance management program 
designed to effectively measure and evaluate the project management delivery 
strategies discussed in Chapters 3 and 4. 

1 National Performance Review, "Benchmarking Study Report," Washington, DC, June 1997. 
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PERFORMANCE MANAGEMENT 

In the context of this study, performance management is the process whereby the 
LRD or a district organization ensures that it is pursuing strategies and actions 
that will enable it to achieve its goals and objectives. The measurement and 
evaluation of performance are central to control and require that four basic ques- 
tions be addressed:2 

♦ What has happened? 

♦ Why has it happened? 

♦ Will it continue? 

♦ What are the consequences, and is any response required? 

The performance measurement aspect of the program is addressed in answering 
the "What" question. The evaluation aspects are addressed in answering the 
"Why," "Future," and "Consequences" questions. By finding out what has actu- 
ally been happening, district senior management can determine with considerable 
certainty in which direction the organization is heading. If performance is accept- 
able, they can continue on course. If not, the corporate boards can then apply any- 
thing from a mid-course correction to a reversal in direction, ostensibly with 
enough time to effectively make the change. 

Selection of a range of performance measures appropriate to a district should be 
made in relation to their strategic intentions. Since the Corps is aspiring to be the 
"world's premier engineering organization," then it should be measuring its per- 
formance in this area relative to its competitors. The project management process 
benchmarking assessment conducted as a part of this study is a good example of 
this comparison. In addition, since the Corps endeavors to improve project execu- 
tion and customer satisfaction (both a function of service quality), then it should 
be monitoring and controlling the desired level of quality. 

The following subsections outline the various elements of a performance man- 
agement program. 

Best-in-Class Systems 

An effective performance management program provides an organization the abil- 
ity to take a comprehensive look at where they are and where they are going, and 
then react appropriately. 

' This is the same control feedback loop philosophy discussed in Chapter 3. 
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Performance Management 

Best-in-class systems typically have these characteristics: 

♦ Measures should provide for a limited, strategic focus. The districts should 
select a few critical measures for determining project management and 
project delivery performance. Measuring everything, or at least too many 
items, dilutes and obscures the really important issues. The performance 
measures should be linked to strategic goals and objectives and opera- 
tional planning. 

♦ Measures should be of the proper elements of the PMBP. The districts 
should develop central measures of the PMBP, tied to the strategic focus. 
Targets, ranges, or specific values may be used. 

♦ Measurement process should not be the focus. The districts need to focus 
on the strategic and operational goals and the performance measurement 
results, i.e., the evaluation of the performance measures, and not focus on 
the measurement itself. 

Types of Measures 

World-class organizations tend to be interested in the same general aspects of per- 
formance: internal business operations, financial considerations, and satisfaction 
of the customer, employee, and stakeholder. For the Corps, and the LRD in par- 
ticular, these map to the PMBP, programming and budget issues, and the internal 
and external satisfaction issues. 

When choosing an appropriate range of performance measures, it is necessary to 
balance them to make sure that one dimension or set of dimensions of perform- 
ance is not stressed to the detriment of others—e.g., the financial (budget execu- 
tion) issue discussed above. The mix chosen will vary from firm to firm in the 
private sector and from district to district for the LRD. 

Establishing the Program 

Once an organization has decided on its performance measures, the next step is to 
determine a baseline for each of the measures selected. This is done once data are 
collected for the first time on a particular measurement. 

Determining appropriate goals for each measure after these baseline data are col- 
lected can be accomplished in several ways, e.g., various statistical analysis tech- 
niques as well as benchmarking to set goals for future performance. One tech- 
nique is to set goals that will force the organization to "stretch" to exceed its past 
performance. By benchmarking measures, an organization can validate the fact 
that the goals are still attainable. 

Organizations should continually assess whether their current measures are 
sufficient or excessive, prove useful in managing the business, and drive the 
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organization to the right result. Performance measurement has no purpose if data 
are not used to improve organizational performance. When measures become 
obsolete, they should be eliminated or replaced. 

Performance analysis also lets organizations change the priority of specific meas- 
ures over time. Refining and changing measures is healthy and necessary, but fre- 
quent changes will cause confusion and may affect accountability. 

Responsibility and Accountability 

The district's senior leadership—accountable for developing the strategic plan 
and resource allocation plans—should be the key individuals responsible for es- 
tablishing performance measurements and goals; they act as enablers for effective 
performance measurement systems. Generally, managers, individual business 
units, or the in-house staff are accountable for coordinating and maintaining the 
performance measurement system. 

The performance goals of an organization are a shared responsibility of all its em- 
ployees, each of whom has a stake in the organization's success. A critical chal- 
lenge for private and public organizations alike is ensuring that this shared re- 
sponsibility does not go unfulfilled. Accountability helps organizations meet this 
challenge.3 

Underlying employee empowerment is management's view of its employees as an 
asset rather than a resource. The process of performance measurement has led to a 
better understanding of how individual employees or teams of employees contrib- 
ute to the performance goals of an organization. The contributions of individuals 
and teams are a starting point for enumerating the results for which they are ac- 
countable. Once established, each individual is held accountable for the appropri- 
ate performance measure. 

Generally, organizations have a formal written plan describing how performance 
measures will be implemented. In many cases, the plan details the measurements, 
goals, objectives, and common alignment to the organizational strategy. In addi- 
tion, it is a common practice to identify one individual who will be responsible 
and accountable as a respective measurement owner. 

Financial and Nonfinancial Indicators 

There is a tendency in government organizations to manage to the budget, or the 
"bottom line." As in the private sector, a focus on the bottom-line financial indi- 
cators remains the fundamental management tool. This financial-only perspective 
encourages management to take a number of actions that focus on the short term 
at the expense of investing for the long term. 

According to the NPR's benchmarking study, "the system is a closed loop... responsibility 
is attached to authority resulting in accountability...you can only hold employees accountable if 
they have control." 
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Performance Management 

Robert S. Kaplan of the Harvard Business School states: "if senior managers 
place too much emphasis on managing by the financial numbers, the organiza- 
tion's long term viability becomes threatened. That is, to provide corporate deci- 
sion makers with solely financial indicators is to give them an incomplete set of 
management tools." The financial view is a one-dimensional look at corporate 
activity. Increasingly, over the past decade, industry has emphasized the impor- 
tance of the nonfmancial type of performance measurement. 

The single bottom-line number is well-understood by executive management; it 
tends to avoid using multiple indicators because they are difficult to design and 
sometimes difficult to relate, one to another. Multiple indicators are made neces- 
sary by the sheer complexity of the Corps and LRD corporate activity. 

FINDINGS AND CONCLUSIONS 

Although the districts are focusing on their customers and have started linking 
strategic performance with project performance, no consistent metrics are in place 
to measure effectiveness in satisfying the customer. 

The current focus on obligations/expenditures and upward reporting requirements 
detracts from local PM requirements and doesn't provide an adequate measure of 
performance. 

Several districts have taken significant steps to adopt a performance measurement 
program, using both qualitative and quantitative performance measures. For in- 
stance, Pittsburgh is developing its balanced scorecard, Louisville continues with 
its ISO certifications (Huntington and Pittsburgh are soon to follow), and Hunt- 
ington, Nashville, and Pittsburgh use either the APIC or the state-sponsored 
Baldrige competitions to measure performance. 

RECOMMENDATIONS 

We recommend that the LRD and districts implement performance measurement 
and performance management at both the project and team levels and use meas- 
ures that focus on customers (linking strategic and project performance). These 
measures must differentiate between types of customers and their common and 
unique needs. 

Performance-based management encourages managers to agree on both the 
agency program goals and the implementation strategies required to achieve them. 
These managers will then be able to "develop performance measurement systems 
to 

♦ manage programs in accountability to stakeholders and public, 

♦ demonstrate effective or improved performance, and 

♦ support resource allocation and other policy decision making." 
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Regular monitoring of the service or product quality and program results is a 
critical factor in effective program performance management. Performance or 
outcome monitoring is critical to enhancing the success of any enterprise. Key 
performance indicators can be reviewed periodically throughout the life cycle of a 
project: (1) the consistent use of project management systems, (2) the establish- 
ment of control processes, (3) the use of interim metrics, (4) the quality of re- 
sources used versus resources planned, and (5) the involvement of the customer. 

Table 5-1 presents sample performance measurements and outlines several types 
of performance measures, both financial and nonfinancial, that meet the goals and 
objectives of ER 5-1-11. The performance measures identified should be devel- 
oped in conjunction with other district strategic measures, similar to the Hunting- 
ton and Pittsburgh efforts. 

Table 5-1. Sample Performance Measurements for LRD Districts 

Goals Objectives Initiatives Measures 

Increase 
customer 

satisfaction 

Delighted 
Customer 

Document customer 
requirements and 
expectations in 

management plan 

Feedback 
—Formal surveys (partnering sessions and end of project) 
—Informal discussions 

Number of customer referrals 
Repeat business 

Enhance 
reputation as 

world's premiere 
engineering 
organization 

Develop new business 
opportunities 

Number of new customers 
Credentials: 

—Level of expertise: number of PMP, PE/RA, etc. 
—Level of higher education: graduate 
—Number of recognized experts in district 
—Number of years of service, by discipline 

Improve 
execution of 

projects 
and pro- 
grams 

Exceed 
expectations 

Set realistic expectations 
with customer, district, 

PDT 

Number and value of projects early and/or under budget 
Number and value of projects late and/or over budget 
Satisfaction index of PDT from final team survey 

Manage performance (at 
district and project level) 

Representative 
measures 

Earned value analysis 
Percentage actual expenditures to planned 
Percentage of milestones met, by program 
Trend of acquisition lead time (by project phase) 
Reliability: Up-time of operational facilities 
Response time to M&R service calls 
Number of rework items (due to contractor); modifications (due 
to designer) 
Results of customer and team performance surveys 

Correct process 
problems 

Number of process problems identified in reporting period 
Number of process changes made in reporting period 

Improve business 
processes 

Map project management 
business processes 

Implement standardized PMBP—linking strategy and execution 
Results of periodic benchmark of PPM processes 

Optimize corporate and 
customer resources 

Clear prioritization of district portfolio 
Percentage of top priority projects not completed/started as 
scheduled or programmed 
Percentage of unprogrammed/unanticipated work completed 
(funding turbulence) 

Foster teamwork 
Results of PDT surveys and partnering sessions 
Number of team awards in reporting period 

Provide focal point for 
interface with customer 

Ratio of customer-specific PMs (or account executives) to 
number of customers in district 

Emphasize completing 
projects; not just phases 

Analysis of project milestone delivery time 

Improve communication Results of PDT surveys and partnering sessions 
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Performance Management 

We further recommend that the districts investigate the use of the Baldrige or 
APIC criteria and processes. The rigor and discipline needed to compete for these 
prestigious awards offers a superb opportunity to integrate many different im- 
provement efforts, including the ongoing PMBP initiatives. In general, these pro- 
grams review leadership, information and analysis capabilities, strategic planning, 
human resources utilization, quality assurance, and customer satisfaction. 
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Chapter 6 
Preliminary Implementation Plan 

The LRD can take a number of steps to improve the efficiency and effectiveness 
of its project management processes. In general, we advocate pilot testing the rec- 
ommendations at one or two LRD districts to refine implementation and develop 
buy-in from the work force. 

Adoption of these recommendations will reduce program and project risk and 
help the LRD and districts to improve their performance level. Furthermore, it 
will generate repeatability in their processes. 

PROJECT MANAGEMENT BUSINESS PROCESSES 

We recommend the following in regard to project management business proc- 
esses: 

♦ Clarify and promulgate the linkage between the strategy and project exe- 
cution by developing clear policies, standards, and guidance. 

♦ Define and standardize the activities of the PMBP. It should incorporate 

> project success factors and key performance influence factors; 

> business process flows for both the multiproject and single-project en- 
vironment and large and small projects; 

> project and organizational performance measures; 

> roles and responsibilities of the organization, PM, and the PDT; and 

> requirements for the use of lessons-learned in project planning. 

♦ Develop a risk management program for the districts. Projects should in- 
clude the development, documentation, and distribution of a comprehen- 
sive risk management plan. Risk management, if effectively employed, 
should be second-nature to those on project and program teams. 

♦ Enhance communications within the districts and PDTs by 

> investigating the use of electronic project portals to improve the col- 
laboration of team members, the movement of project information, and 
the standardization of project plans; 
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> promulgating the results of the PRBs to the PDTs to communicate de- 
cisions made and ensuring district personnel are aware of the results of 
district's portfolio ranking; 

> increasing communication and sharing of ideas, problems, and best 
practices among district engineers (meeting at least a quarterly); and 

> ensuring that for some minimum project size, regular team meetings 
are scheduled to track project performance and identify and resolve 
project issues (both internal and external to the PDT). 

♦ Pursue integration of P2 into the district operations. Depending on the re- 
sults of implementing P2, also consider the use of a simple project sched- 
uling software program for projects that don't need the complex network 
analysis system as provided by Primavera. One size does not fit all. 

♦ Organize around the customer, e.g., by location, program, or congressional 
district. 

♦ Increase focus on customer satisfaction by collecting customer feedback 
throughout the entire project delivery process, not just the construction 
phase. Assess the needs and expectations of both the customer (internal 
and external to the district) and the team members. Do this on a regular 
basis throughout the course of the project, both formally (through surveys) 
and informally through discussion. 

♦ 

♦ 

Establish an LRD project management competency program to enhance 
project management competency at the organizational, project, and indi- 
vidual levels: 

> Establish clear roles and responsibilities for the LRD and districts in 
executing project management. 

> Develop or enhance existing training and education program for pro- 
ject managers and team members. 

> Develop or adopt a professional certification program for project man- 
agers. 

> Increase focus on team-building and establishing an effective team 
working environment. 

Establish a project support office at the district level to assist the project 
manager and PDTs in managing their projects. The LRD should also de- 
velop a division-level PSO to provide and support standards, benchmark- 
ing, software standardization, skills development, and team-building. 
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Preliminary Implementation Plan 

♦ Continue to benchmark project management services against best-in-class 
firms and adopt best practices. 

♦ Consider integration of the PMBP into the project delivery cycles using 
the ISO 9000 certification process to maintain a continuous improvement 
focus. Continue competing for the Baldrige-type annual awards to stay fo- 
cused on service delivery and customer satisfaction. 

PROJECT PORTFOLIO MANAGEMENT 

We recommend the following in regard to project portfolio management: 

♦ Develop a project portfolio management program at the district level to 
prioritize the projects within the district's area of responsibility. Use this 
prioritization to assist in allocating resources to the project teams. 

♦ Consider use of resource management software to assist in the effective 
and efficient allocation of functional division resources. 

♦ Incorporate project risk into the portfolio management program. 

PERFORMANCE MANAGEMENT 

In regard to performance management, we recommend that the LRD develop and 
implement a district performance management program to monitor performance 
of district projects and the portfolio. 
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Appendix A 
Assessment Definitions 

PROJECT INTEGRATION MANAGEMENT 

The objective of project integration management is to ensure that the various ele- 
ments of the project are properly coordinated. It involves making trade-offs 
among competing objectives and alternatives in order to meet or exceed stake- 
holder needs and expectations. It includes project plan development, project plan 
execution, and overall change control. 

PROJECT SCOPE MANAGEMENT 

The objective of project scope management is to ensure that the project includes 
all the work required by the client to complete the project successfully. It consists 
of scope planning, scope definition, scope verification, and scope change control. 

PROJECT TIME MANAGEMENT 

The objective of project time management is to ensure efficient completion of the 
project. It includes activity definition, activity sequencing, activity duration esti- 
mating, schedule development, and schedule control. 

PROJECT COST MANAGEMENT 

The objective of project cost management is to ensure that the project is com- 
pleted within the approved budget. It consists of resource planning, cost estimat- 
ing, budgeting, and control. The primary concern of cost management is dealing 
with the cost of resources needed to complete project activities. 

PROJECT QUALITY MANAGEMENT 

The objective of project quality management is to meet or exceed the needs of the 
client. It includes all activities of the overall management function that determine 
the quality policy, objectives, and responsibilities. It implements them by such 
means as quality planning, quality control and assurance, and improvement within 
the quality system. 
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PROJECT HUMAN RESOURCE MANAGEMENT 

The purpose of project human resource (HR) management is to make effective 
use of the people involved with the project. It includes all the project stakeholders 
(sponsors, customers, individual contributors, project team members) training, 
and personnel assignment. HR management consists of organizational planning, 
staff acquisition, and team development. 

PROJECT COMMUNICATIONS MANAGEMENT 

Project communications management attempts to ensure the punctual and appro- 
priate generation, collection, storage, and ultimate disposition of project informa- 
tion. It provides the critical link among people, ideas, and information that are 
necessary for success. It includes communications planning, information distribu- 
tion, performance reporting, and administrative closure. 

PROJECT RISK MANAGEMENT 

Project risk management is a process that seeks to maximize the results of posi- 
tive events and to minimize the consequences of adverse events. It should iden- 
tify, analyze, and respond to project risk. Risk identification, quantification, 
response development, and response control are included in this knowledge area. 

PROJECT PROCUREMENT MANAGEMENT 

Project procurement management is required to acquire goods and services from 
outside the performing organization. It consists of procurement planning, solicita- 
tion planning, solicitation, source selection, contract administration, and contract 
closeout 

INITIATE PHASE 

The goal of this phase is to develop a proposal for a potential project efficiently 
and effectively. It analyzes the feasibility and staging of the project, and examines 
the possibility of applying a systematic approach for project planning and manag- 
ing. 

DEFINE AND ORGANIZE PHASE 

This phase defines the project's scope, organizes the project team, and establishes 
a project-driven organization environment. 
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Assessment Definitions 

PLAN PHASE 

The planning phase defines a project and organizes the project team clearly. It es- 
tablishes a framework within which a team can work most efficiently. 

TRACK AND MONITOR PHASE 

This phase collects, analyzes, and reports information for project status. Any 
adaptive actions required as a result are planned and executed. 

CLOSE PHASE 

This phase ensures that projects are finished promptly and that they are not left 
open for an extended period of time, possibly resulting in delays and confusion 
for the organization. 

PROJECT-DRIVEN ORGANIZATION ENVIRONMENT 

This area looks at the management "infrastructure" of an organization to ascertain 
the philosophies and processes in place to sustain a project-oriented organization. 
Areas of interest include compensation of project managers and team, develop- 
ment of project relationships with suppliers and subcontractors, planning for ca- 
reer advancement of project personnel, budgeting for project, and support for 
project management processes in the organization. 
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Appendix B 

Maturity-Level Definitions 

LEVEL 1—AD HOC STAGE 

There are no formal procedures or plans to execute a project. The project 
activities are poorly defined and cost estimates are inferior. Project management- 
related data collection and analysis are not conducted in a systematic manner. 
Processes are unpredictable and poorly controlled. There are no formal steps or 
guidelines to ensure project management processes or guidelines. As a result, 
utilization of project management tools and techniques is inconsistent and applied 
irregularly, if at all, even though individual project managers may be very 
competent. 

LEVEL 2—PLANNED STAGE 

Informal and incomplete processes are used to manage a project. Some of the 
project management problems are identified, but these problems are not 
documented or corrected. Project management-related data collection and analysis 
are informally conducted, but not documented. Project management processes are 
partially recognized and controlled by project managers. Nevertheless, planning 
and management of projects depend largely on individuals. 

An organization at Level 2 is more team-oriented than at Level 1. The project 
team understands the project's basic commitments. This organization possesses 
strength in doing similar and repeatable work; however, when the organization is 
presented with new or unfamiliar projects, it confronts major chaos in managing 
and controlling the project. Level 2 project management processes are efficient 
for individual project planning, but not for controlling the project or any portfolio 
of projects. 

LEVEL 3—MANAGED STAGE 

At this stage, project management processes become more robust and demonstrate 
both systematic planning and control characteristics. Most of the problems regard- 
ing project management are identified and informally documented for project con- 
trol purposes. Project management-related data are collected across the 
organization for project planning and control. Various types of analyzed trend 
data are shared by the project team to help it work together as an integrated unit 
throughout the duration of the project. This type of organization works hard to 
integrate cross-functional teams to form a project team. 
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LEVEL 4—INTEGRATED STAGE 

The project management processes are formal, with information and processes 
being well documented in this stage. The Level 4 organization can plan, manage, 
integrate, and control multiple projects efficiently. Project management processes 
are well defined, quantitatively measured, understood, and executed. Project man- 
agement process data are standardized, collected, and stored in a database to 
evaluate and analyze the process effectively. Also, collected data are used to an- 
ticipate and prevent adverse productivity or quality impacts. This allows an or- 
ganization to establish a foundation for fact-based decision-making. 

In addition to effectively conducting multiple project planning and control, the 
organization exhibits a strong sense of teamwork within each project and across 
projects. PM training is fully planned and is provided to the entire organization, 
according to the respective role of project team members, Integrated PM proc- 
esses are fully implemented at this level. 

LEVEL 5—SUSTAINED STAGE 

Companies at the sustained stage continuously improve their PM processes using, 
for instance, formal lessons-learned programs. Problems associated with applying 
PM are fully understood and addressed on an ongoing basis to ensure project suc- 
cess. PM data are collected automatically to identify the weakest process ele- 
ments. These data are then rigorously analyzed and evaluated to select and 
improve the PM processes. Innovative ideas are also vigorously pursued, tested, 
and organized to improve processes. 

Organizations at Level 5 are involved in the continuous improvement of PM pro- 
cesses and practices. Each project team member spends effort to maintain and 
sustain the project-driven environment. Project teams are dynamic, energetic, and 
fluid in a Level 5 project-centric organization. 
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Appendix C 

Sample Questions 

This appendix provides sample questions from the project management process 
maturity assessment tool. 
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Sample Questions from 
Project Management Process Maturity Assessment Tool 

The assessment tool integrates the following PMBOK knowledge areas across the phases of 
a typical project. 

Appoint the Project Manager      

25. Project Manager's Experience 

No project manager identified 1 

Project Manager is new to his/her company and is not familiar with the type 
of project or customer 2 

Project Manger is familiar with his/her company's procedures but not the type 
of project or customer 3 

The Project Manager is familiar with company procedures and type of project 
but not customer 4 

The Project Manager is familiar with the company procedures, the type of 
project and the customer 5 

Identify the Project Team  

29. Core team members identified from each group involved in the project 

No Core Team identified 1 

An informal, incomplete Core Team is identifiable 2 

An informal, but complete Core Team is identifiable 3 

A formal, complete Core Team is identifiable but without a charter 4 

A formal, complete Core Team with a written charter is identifiable 5 

Define the Project  

34. Resource requirements and capabilities are reviewed 

No review of resources 1 

Informal review of resources, no documentation 2 

Informal review of resources, informal documentation 3 

Formal review of resources, informal documentation 4 

Formal review of resources, formal documentation 5 

37. Applicable product development or project lifecycle milestones identified 

No product development lifecycle 1 

Informal product development lifecycle but without specific milestones 2 

Informal development lifecycle with specific milestones  3 

Formal product lifecycle with specific milestones, but milestones not 
identified in the plan 4 

Formally documented development lifecycle milestones identified in the plan 5 
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Determine Workload Requirements 

71. Distribution of all planned resources identified and documented 

Project workload distributions not used 1 

Some workload requirements determined as needed, but not formally 
documented 2 

Workload requirements for some key resources determined and documented 
in the project file 3 

Workload requirements for most resources, including all key resources, 
determined and documented in the project file; some requirements 
communicated to appropriate group managers 4 

Workload requirements for all resources determined and communicated to 
appropriate group managers for planning 5 

Conduct Trade-off Analysis 

78. Trade-off process defined for making final recommendations 

Trade-offs made without formal prioritization and review 1 

Some analysis done and recommendations formulated. Little or no 
documentation in the project file 2 

Trade-off recommendations defined by project manager. Little or no 
documentation in the project file 3 

Trade-off recommendations defined by project manager and selected core 
team members. Recommendations loosely documented in project file 4 

Trade-off recommendations fully defined by project manager and core team 
in concert with the project sponsor and documented in the project file 5 

Gain Agreement on Changes 

82. An optimized project plan agreed to by all team members (including the 
customer) and distributed 

Final (optimized) plan not reviewed with team members nor the customer 1 

Final plan reviewed by core team, final approval made by project manager. 
Plan not distributed or distribution limited to core team members 2 

Optimized plan reviewed and agreed to by core team only. Plan not 
distributed outside core team 3 

Optimized plan reviewed and agreed to by core team only. Plan distributed to 
all interested parties 4 

Optimized plan reviewed and agreed to by all team members. Plan 
documented in the project file and distributed to all interested parties 5 
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Isolate Areas of High Sub-Project Risk 

86. High risk areas identified and documented 

Risk not addressed, even informally by sub-project managers 1 

Risk areas identified by some project managers using informal processes 2 

Risk areas identified by some, including most key, sub-project teams using a 
systematic process. Risk areas documented in the project file 3 

Risk areas identified by most, and all key, sub-project teams using a 
systematic process. Risk areas documented in the project file 4 

Risk areas for each sub-project determined systematically and documented 
in the project file 5 

Review Project Management Process Quality  

100. Process quality improvements documented and, where appropriate, 
implemented 

No process quality review done 1 

Process quality reviewed by project manager. No documentation 2 

Process quality reviewed by project manager. Improvements documented in 
the project file 3 

Process quality reviewed by the core team and potential improvements 
documented in the project file 4 

Process quality reviewed with project team and potential improvements 
documented in the project file along with an implementation plan 5 

Update Project Status 

111. Updated schedule, resource profile, specs and quality data reflected in the 
project file 

No updating of data 1 

Informal update of some project elements/no file 2 

Informal update and archiving of all project elements 3 

Formal update of all project elements but without storing in file 4 

Formal update of all project elements stored in project file 5 

Determine the Cause 

116. The root cause of each significant variance identified and documented in the 
project file 

No root cause analysis/no project file 1 

Informal, undocumented root cause analysis 2 

Formal but informally documented and stored root cause analysis 3 

Formal analysis and documentation of root cause but without a project file 4 

Formal analysis and documentation of root cause with archiving in project file 5 
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Create a Career Path for Project Managers 

143.      Clear promotion path available for project managers, and path 
communicated to organization 

No project management promotional path available; project management not 
seen as valuable for other career paths 1 

Project management recognized as helpful, but not required to support 
promotion through other career paths 2 

Project management experience desired for other career paths and some 
promotional opportunities for project management, but path not 
integrated with other career choices 3 

Project management experience required for promotion along other career 
paths, some promotional opportunities within project management career 
path 4 

Complete project management promotional path available in support of, and 
parallel to, other promotional paths (e.g., functional, technical, etc.) and 
communicated to organization 5 
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Appendix D 
Benchmarking Study Participants 

The following firms participated in the benchmarking study: 

Advanced Graphics (Swiss) 

AFAG (Swiss) 

Ammann (Swiss) 

Apple Computer 

AT&T 

Australian Army Engineering Agency 

Bechtel Corporations 

Bell Atlantic 

Bell South Telecommunications 

C. Overaa 

Chevron 

Contra Costa Electric 

Digitron AG (Swiss) 

Don Todd Associates 

East Bay Municipal Utility District 

Eichley Engineers 

Federal Express 

GeoWorks 

GFAI (Swiss) 

Great Plains Software 

GTE 

Hewlett Packard 

International Business Machine 

International Harvest 

Kodak 

Lucent Technologies 

Northwestern Mutual 

NYNEX 

Proctor and Gamble 

San Diego Gas and Electric 

Schindler (Swiss) 

Sohard (Swiss) 

Sun Microsystem 

Williams Gas and Pipeline 
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Appendix E 

Interview Questions 

This appendix contains a typical district visit questionnaire. 
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USACE Program and Project Management 
Project Management Business Processes 

Interview Questions 

This list of questions will be covered by the LMI study team during the district visits. These 
questions are designed to help provide insight into how each district conducts program and 
project management in the execution of Corps project delivery. 

During the district visits, the LMI study team will meet with district PMs and other project team 
members to discuss the typical project management business processes (PMBP) for Military 
Programs (MP) and Civil Works Programs (CW) project life cycle. The draft project 
management business process flows (found at http://globe.lmi.org/usace) will be used as a 
familiar frame of reference to help guide the discussions. 

Our objectives are: 
♦ to determine how, when, and where the project management business processes are 

implemented at each district, 
♦ to determine if there are standard project management business process flows used in the 

Corps, and 
♦ to identify any best practices that could be shared and incorporated in a district, division, 

or throughout the Corps. 

Section 1: Project Management Business Processes (PMBP) 

How does the regional business center (RBC) initiative affect your role (project manager, 
engineering or construction team member) with respect to project management? What are 
some of the major changes in PM that have occurred as a result of the RBC concept? Please 
describe some of them. 
How do the district's project management business practices relate to the following areas? 

♦ Scope management 
♦ Time management 
♦ Cost management 
♦ Quality management 
♦ Integration management 

♦ Risk management 
♦ Team management 
♦ Communications management 
♦ Procurement management 

4. 

How was project management implemented in your district? How were difficulties resolved? 
What were (are) some of the difficult problem areas or barriers? How did (will) you resolve 
these? 
Do you use project management plans? On what types of projects? What do they consist of? 
Is there any formal/informal guidance on PMPs and their implementation? How often is the 
PMP for a project updated? Is the PMP an effective management tool? 
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5. How do you handle project and program risk within the district? Do you have a formal, 
and/or informal, risk identification and mitigation program that you use for program, project, 
and technical aspects of a project? 

6. CW Budgeting: How do you account for and manage the cost and schedule turbulence 
created by congressional/programmatic funding increases or decreases in the budgetary 
process? Do you track this information? At what level? 

7. What is your upward reporting requirement? What types of reports are you required to 
submit to higher headquarters? 

8. After the interview session, please review the PMBP process flows pertinent to your program 
area (CW, MP, Environmental). You can access these flow charts at: http://globe.lmi.org/usace 
Do these process flows represent an accurate portrayal of the current project delivery process 
in your district? What changes would you make to the process charts? Please forward your 
comments to John Dettbarn (LMI) at idettbar@lmi.org or by fax at (703) 917-7476. 

Section 2: Project Performance 

1. Does the district have any metrics in place (in addition to the CMR requirements) to measure 
current project performance in the areas of cost, schedule, and quality? 
♦ What are they? Do you use your own informal metrics? 
♦ When are they calculated (e.g., at what milestone or in what time period)? Using the 

PMBP flow charts, indicate the activities in which you calculate your performance 
metrics. 

♦ How are they used within the district? How long have you been using them? Are they 
useful to you? 

2. Are there any areas that you believe you should measure but do not have access to the data or 
the data is not collected? 

Section 3: Project Management Performance 

1. How many projects do you manage? What is the total dollar value of these projects? 
2. Are any metrics in place to measure current project management performance? 

♦ What are they? Do you use your own informal metrics? 
♦ When are they calculated (e.g., at what milestone or in what time period)? Using the 

PMBP flow charts, indicate the activities in which you calculate your performance 
metrics. 

♦ How are they used within the district? How long have you been using them? Are they 
useful to you? 

3. How do project management teams measure their performance? 
4. What PM management information system do you use to do this? How do you interface with 

CEFMS, PROMIS, and other legacy information systems? 
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Section 4: Project Management Organization and Teaming 

1. Who is on a project team? How do you form these teams? 
2. What role does the customer play in the project teams? Who handles customer interface? 
3. The group discussions and responses to the above questions (plus the organizational 

information provided by each district) will help the study team clarify the following areas: 
♦ the relationship between PM and the functional organizations (ED, CD, RE, etc.) 
♦ the actual roles and responsibilities of the PM team 
♦ integration of planning, design, engineering, acquisition, construction, and owner issues 
♦ team communications (sharing of information, interactions, etc.) 
♦ organizational control and dispute resolution in project teams 
♦ adequacy of project team (including PM) training 

Interview attendees: 

Name Position / Office Telephone Fax E-mail 

Experience Years in PM-type Work Program(s) 

District Mailing Address 
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Appendix F 
Detailed PMBP 

The following chart depicts the typical activities required in performing project 
management for an LRD project. 

F-l 



District PMBP for 

PMI 
Project 

Management 
Knowledge 

Areas 

Concept Phase 

Scope 
Management 

Time 
Management 

Cost 
Management 

Identify 
Need for 
Project 

i r 

Define 
Initial 
Scope 

Establish 
Initial 

Project 
Objectives 

Establish 
Feasibility 

Risk 
Management 

Quality 
Management 

Develop 
Basic 

Budget & 
Schedule 

Establish Limits of Authority 
for Decision-making for 

Allocation of Project 
Resources 

Approve 
Project; 

Establish 
Strategic 
Priority 

From Strategic Managern 

Develop Work 
Breakdown 
Structure 

Review 
Lessons 
Learned 

Update Resource 
Planning System 

Identify 
Potential 

Risk Areas 

Procurement 
Management 

Team 
Management 

Define Project 
Management 

Policies, 
Procedures, & 
Techniques 

Define    |fi- 
Project 

Activities 

Actfyijtyili'st: 
äü'ppprtifigjds 

::: Sources of risk 
;:|:;Risk symptoms 

Define 
Quality 

► 

Tech, cost, schedule 
quality.baselines 

Make Key 
Personnel 

Assignments 

Establish 
Standards for 

Authority, 
Responsibility, 

Accountability of 
Team 

Communi- 
cations 

Management <J- 



WBP for Project Life Cycle 

Strategic Management Board 

Develop Work 
Breakdown 
Structure 

WBS 

Define 
Project 

Activities 

Sequence 
Activities 

;: Pfbjeä; rietvyofk-s;: \ 
!; ÄdtJyhy ifet iifbcjateis;: 

: Activity list 
: Süpportirtcj :defeü;:; 

Estimate 
Activity 

Duration 

i: ;Äyiyi^:du^tigri:psti!Ti^tie$: 
Basis of estimates 

; Sources of risk 
:| Risk symptoms 

Identify Project 
Risks; Review 

Lessons 
Learned 

 z  

Define 
Quality 

*►    Quantify Risk 
Develop Risk 

Response 

;Qppq>rturii)i$sv tp: pur$ije;: 
Opportunities to ignore 

Identify 
Customer 

Expectations 

ch, cost, schedule 
.quality.basalines.: 

of 

Define Project 
Organizational 

Approach 

: Risking* plan 
Contingency plans 

Project schedule^;.: 
Ödieidüle:mgt;p;ia;n;: 
Resoiirie reqmt;üpdätss: 

Refine Project 
Cost Estimate & 

Budget 

Develop 
Resource 

Plan 

/x. ./v. 

Develop 
Acquisition 

Strategy 

lAcqüisitiöri ptan;:: 

Statement(s) of work 

Build 
Project 
Team 

Organization design 
for team 

Cost estimates 
Cost mgt plan 

Update Resource 
Planning System 

Identify & assign 
project roles 

Define 
Team 

Member 
Needs 

Define 
Communications 

Protocol 

Establish 
Team 

Rewards 
Program 

Develop 
Consensus 

Decision-making 
Techniques for 
Project Team 



Develop 
Project 

Schedule 

.: Project schedule.:. . . . . 
il^eijiiiielfngtpilkn;: j:j::|:: 
:; Resöiireej röqmtjüpdaiös:: j 

Integrate into 
Management 

Plan 

Risk 
ise 
— . 
^iskmötp'lanloi:: 
Contingency plans 

_r\ 

Refine Project 
Cost Estimate & 

Budget 

Develop 
Resource 

Plan 

Cost estimates 
Cost mgt plan 

Update Resource 
Planning System 

Develop Project- 
specific 

Performance 
Measurement 

* Plan 

: :Acqüisitiöh ptärt::: 
Statement(s) of work 

Define 
Team 

Member 
Needs 

Assess 
Team 

Motivation 
Factors 

I 
Establish 

Team 
Rewards 
Program 

Develop 
Consensus 

Decision-making 
Techniques for 
Project Team 

Prepare Plan 
for increasing 
Participative 
Management 

Page 1 of 2 
1 September 2000 



mm 

US ACE Project Life Cycle Phases (Typical) 

Engineering Operations and 
rianning P and Design 
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Maintenance 

A A ii 

-er -cr 
Monitoring, Evaiuating, and Controlling Cycle 

Performance 
Standards 

From: 
Strategic policies, 
Project team decisions 

ir 

Observe 
Performance 

Take 
Corrective 

Action 

Evaluate Actual 
Performance; 
Identify Root 

Cause 

i i 

Status reports 
Progress reports 
Forecasts 

Management Responsibilities 

Througout the project life cycle, the PM is responsible for team 
development, effective communications, and performance 
improvements. 

PM also responsible for communicating with the customer to 
provide feedback and resolve issues that arise during execution. 

Check variances from the management plan in the areas of 
- cost, 
- scope, 
- schedule, 
- quality 
- team performance, 
- project management process performance, and 
- other, as defined in performance measurement area of plan. 

Tools and techniques include the following: 
- Change control system 
- Configuration management 
- Performance measurement 
- Additional planning 
- Project management information system. 
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Appendix G 

Product Delivery Processes 

The following charts depict the activities and processes required in delivering a 
project in the civil works and military programs. 

G-l 



o 
o 
o 
CM 

B 
Q. 
CD 

CO 

(0 
(/> 

<D 
O 
O 

> 
■ ■■■1 

Q 
o 
0) 
o 

Qi 
U 
© 

& 

•PH 

"ttJ 
■*J u 

e 
tU 

<0 

c^ 
■4—1 

c 
0) 

tu 

es 
c da 

tU 
C 
<D 
W> 

"«) 

& 
O 
U 
D 

■s 
tU 

•— 
O 
C0 
0) 

T3 

I 

c«  22 
o ts 
cd 
> 

3 

O 

OH 

X 

e 
tU 

Ö & 

.B< 

H    cU    ■ • 

H o 

CU     5-1 

H 

H 
O z, 

PH 
„ P5 
o 
u 

OH 

■a o 

OH 

T3 

CO -r- 
CO  "- 

o ° 
o *- 
0. oi 

> 
15 
Q 

o 
d) 

"cT 

CO 

> 
Ü 



s •"*? 
•••«v •Ä '•K !J o •■o •is 

tJ ■V) Or 
;S> •Q- 
Ü. 

o 
(A 
C o a 
0) 



c 
o 
+rf 

"O a 
N 

"E 
_i « o) >_ 

O 



o o o 
CM 

& 
Q. 
CO 

CO 

5 
$ 

</> 
0) 
<D 
O 
O 

c 

I  $ 
as iS 

^i 
o ^ 
a> £ 

c 2 

1 1IS1 £ 
Sfi?u-r co 
0-   C   O         CO 3 

O CO 
Ü i2 

c 
.9   a   to   LU 

lips _  - < 
o *=  ~ o -g cc ^ o 

CO    T- 
co '- 
CD  -R 

O   "* 

Q.  o> 

Cl> 
> 

"0) 
Q 
+-» 
o 
CD 
'5" 
0. 
co 

> 
b 

c 
3 

<0 

« g & 
co 2 n 
•?r 0)   3 
E   CO   CO 

1 8 
II § 
— -n   3 

< Ö 

o 
CO    CO 
3 n 
CO CO 
03 CO 
—    CO 

0- 

(0 o 
Q. 
>» 
I- 

9 

Ü  o 

r      VU      W     VU      f 
CL    3    ®   O)  Sj 
.w T3 
CO CD 
3 x: 

< CO 

®   3    - trm3 

■o 
CO  —    CO 

CO   Q.  CO 
CL  <  DC 

■c ■= ■as 
= 1 CO < 

CO 

2 -o 
O  § o 

<D 

o 

C-UJ 

|8 
< -- 
CO   CO 
< .c 
O O 

ü6: 

..(ft.. 
W 

YüY. 
o 

.-.-Ov 
•:o>: 

c o 

CO £ 
2.2 
O.E 

£ 
5 

S
ub

m
it 

B
ud

ge
t; 

S
ig

ne
d 

by
 

A
S

A
(C

W
) 

CO   CO 

C
on

du
ct

 
C

or
po

ra
te

 
B

oa
rd

 
R

ev
ie

w
 

R
ol

l-u
p 

B
ud

ge
t 

R
eq

ue
st

s ■■•••••     So      o 
■••••■•     ■=  So       c 

4  £ fr ° CO   c    CO 
       o 
        CO ......       > 
           CD 

J2   CO    C 

Q.  3    CO 

P
re

pa
re

 
P

ro
gr

am
 

D
ev

el
op

m
en

t: 
G

ui
da

nc
e 

D
ev

el
op

  
D

 
B

ud
ge

t 
R

eq
ue

st
; 

10
 Y

ea
r 

P
ro

gr
am

 

.Y.Y.Y.Y.Y.E/.S? 

.....Y.Y.Y:ö.Y!S 

..........-.<?>.•§ 

;.;;.;.;.;> 

•o< 

:-:0: 
o 

:0 — •'• 
•w-ifc:-: 

(0 

•Si c co 



o 
4-1 

■o CO 
CO N 
0) r 
-1 CO 

O) 



o 
o 
o 
04 
L_ 
d> 
XI 
E 
£ 
Q. 
<D 

CO 

c o 
O D) 
W « 
CD LL 

i ■« 
~ CD 
c Z 
o 
Ü 

r 
o 
Q. 
<U 

DC 
> 

TJ 
3 *- 

(A 
> w     ^fli j£* 

c/>      Hllli £ 

0     EH <n 
a o       El <u 

LL 

o      H c 
O) ^_                        K^ffjf 

Q.         H o ** 
^^             HMB ■o 

em
en

 
og

ra
m

) a> 
■o 
> 
o 
i— 
a. 
(0 

■o 

ö>£    EIS 3 

CD ^   ■öPl LL 

*-   ,*    HI 1! 11 E 
m       ^B_I ^B                _■     m o 
LLM«S       *- ,9) c 

~^ WM (0 

o ^   Ho D 
0> 

c 
o 

MM                                     ^H''jSBB^****3 F 
Q.     BMI (0 

eo 
■■■■             ^y| >. 
(o     ■■■ "5 o      ■Hi u "a > 

o 
L. 
0. 

CO 

s 
w 
<o 
0) 
LL 

D 
O sz 
CJ> 

W < 
£   [ 
CO 
3 o 

TJ 
> 
o 

CO   c CO 
S> CD O 

-I    CD .C 
©  TJ O 
•D   C <D 

O TJ 

0>   *~ 
co o 

o>.ss 
c 
CO 

« # 

Q. 

9> 2 
S Q 
a 

co pr 

AT   ® 

^   CO 

> 
0 
Q 
*-* o 
a> 
o 

co 

e§ E <£ 
E a> = 

© a. co E 

O O 3  W 

DC ° O £ 

B > 

3| 

■B o>   - « 
■2 £ m § 
c S It = E £ < a. 

LL 

> 
Ü 

<D 
03 
3 

w 
to TJ 

C m 
CO > 

o 
o c 

LU 111 

xgltl*   <» 
I S I > 8 I S 

n    »u   ol 

<        Ü 

2    w 

O ir 

CO ni u .c u 

c 
.c 
Ü 

0) o 3 
O   CO 

o 

o 
0) 

5 
tr - X X O i- 
X 

<s s TJ 
SWS 

IS» 

c 

w   0) < 0- 
ra = co co 

Son 
CU   LL 

TJ 

O  CO 
2  0. 

© 
X> 
co 
o 

Q. 
a. < 

tS^ 
& -&--S? 

D)  Ö) _   c 

c » o S o« u • 
Ü   ® CO 2 

•£■:■ 
o 

•»: 
:-S-: 
:-5: 

(A 
5 

•:«:■:■: 



o o o 
CM 

<D n 
E o 
B. o w 

(0 

0 o 
o 

® i 

SI 
Si 
OP 

(0 
Ü 
Q. 

D) C 
en o 
o £ □ o 

CO 

55 < 

2 5> ~ 
E   CM o    - 
m T3 
£> ® O) LL 
<   .o 

•.■A!-. C 
- ^   D> 

:-:g:S 
:■:?:£ 
■3-   CO 
.-tu.- CD 
■ß' TJ 

■:ai- © 
 TO 

■ ■'■'■ S 
■:■'•'■:• o 

CO T- 
C0  '" 

o Is- 

> 
15 a 
■#-' 

ü 
a> 

to 

o 

■> 

b 
c 
CO 

E 
CO 
a> 

< 

.2  « Q = £ .2 s, 
co 5 « > * 

if ?5£ 
CO ""  Q_ 

I 

m 
w 

.vQ;.-. 
■:»:■:• 



o 
o 
o 
CJ 

<D 
n 
E 
a 
a. 
<u 
W 

C/> 
CO 
CD o 
o 

® § 

CO Q- 

Si o ^ 
CD £ 

CO 
Ü 

> 
I- 

ffl CO 
c CO 

c c 
r ..   CO o 
u. 

CO es
ig

n 
a

re
P

 
& 

'S ^5 

o £ 
Q. 
w 

3 

To > 
a 

DC a. 

c 
o 
Ü 

>  .5> TO  CO 

CD   CD 
o a « o 

§2 
CL o 
£ 2 
D. to 

c 

CD 
C 
c 
o 
CO k_ 
CD a. 

to T— 

(0 y— 

0} 
o O 

o 00 

a. CD 

CO 
a. 

a> > 
a> 
Q 
O 
a> 
o 
D. 
V) 
j* 

CU c CD m 
LL > 
3 5 

■n CD 
c > o CD o DC 

Sec 
.£   CD CD CD 
"- "5 E 16 
2 S E E 
CO   CL CD '■»= a. CD > co 
CD  "D O 1X1 

c 
CD   TO 

o  co 
ü .E 

CD 
Q. 
O 
8   CD 
W 3 

5J»   O^ 
CD c -c 

CD 
=>  <D  E m 3 

■D  DC   CD   —- O 
O 
Ü 

CO 
_  o 
o-O 
CD 
cr 

«—► 

£1 
= co >■ E ^ 
-a t3 = c O ~       £ °, •5 m 

5 5 
CD CO 

> 2 
DC CO 

CD ^ 
~  LU 

2 £ to 2 > 
C CD   C o am 
o o 

> 
b 

CD 
C CO 
— CO 
CD  SI 
£ °- o   -^ 73 = 
o B 
c  «5 
»=    CO 
-^  CD 

c _ CD           CO 

3    a .2 >    fr    CO    CD ■j-f    C c CD    O    ^    *!. 
c 2 .c > e- o E 

£ I- CO 

8    -s c 
F §s £ a. ~ <•-? a> 
g-I S-o 
>    Q     O    ;£ 

c 
Cl) 

> 
(1) 

U) 
c 05 
o 
U c 
^ CO 

CD (1 
DC 

DC 1- 

CO 
CD 

c o TO 

er
vi

ce
s;

 
A

/E
 S

er
vi

 
re

qu
ire

d)
 

CO 
CD 
a 
* > to  C 

CO   —' a. S 
O 

2* I 

> a.     cc 

CD £, = <0   CO TO _Q 
<0    3 CO    CO 
0)    O CD    Q. 
8 ■= Q  « < o 

c o 
*•* 

■D re 
(B N 
a> c _i re 

O) >_ 
O 

o 

Q 

2 
5 6 S Q. *-*    CO 
2 ^E If 511 p Q Q- ^ 2 o 

:-:-e-:-: 
.•.■a-.-. 

■:■:©:•:■ -.-.a-.- 
:■!»■:■: 

(0 
Q 



o 
o 
o 
CM 
k_ 
CO 
n 
E 
CO 

'S. 
CD 

CO 

(0 
(0 
0) o 
o 

E 2 
o) #vi 
(0 Ü. 
c J5 
(0 ■s s i 
o ^ 
0 
O 5 

(0 o 

en Z 

u> CD 

c S o <0 
CD ä 
.t; to 
E £ 
€? 
CO <B 

o  _ 

eg a 

si 

III 

CO T— 

CO T— 

0) 
O 'S 
o 0) 

Q. 
0) 

& 
as 
0. 

a> > 
CD 
Q 
o 
0) 
o 
I— 

a. 
CO 
jt *_ 
o 
§ 
> 
Ü 

CD 

.H 
o ra 
co 
Z 

CD   C £1.! 
CD .52 T3 
« o Ä 
Q. OT -Q 
CD CD O 
CL   C 

T 
> II) P 

'co g in 
°> 2 o 

oc Q_ 

o      -a 
'Z v. bo 
in o ,_ 
«3   o 3   Co   H- 

& ll 
w       — 

::e:-: 
:3Sv 
.-.Ov 
.v3v 
..Li.-. 
■+*•■ 

•■'■»■•■ 

:•:«■:• 

.vOv 
■:©:•: 

.*p.-. 

© 
Iff:. 



o o o 
CO 
k_ 
<D n 
E 
B 
Q. 
CO 

co 

(0 
(0 
0) o 
o 

E 
0 1 
0) > 
(0 IX. 
c y> 
(0 iS s i 
0 ^ 
0 
0 

^ 

0 

w T- 

O O 
k. ^ 

Q_   o 
>• to 

> 
o 
Q 
+* o 
CD 

> 
b 

m   O          C w O 
Cg          = ffl O) t5 
Q. .0 oS  2 E 'c  2 

c O o 
UJ Ü 

Q. 
Q   — 

2 

°8  a) 
>   > I s 

(0 
Ü 

» * 

1    1    § 

a- Ql £ 

T 
E 
a> 

<      T5 
O w ■•- w 
C (D <U 
<l> -S w 
E > « 
E =5 £ 
?> < co 
O m 
ö N 

CO 

IE 

8£ 
> B 
<    Q. 
ü   g 
o - 
i_ © 
o £ 
g 0. 
tf o 
O 

08 

o t 
CD 
0. 

c 
o 
O 

.t; to  ro 
E "= e 
,5 «£ 
w 2 = 

co 

o 

c 

0 o 
.■=  O  T3 
»  o  c XS .9   ro 5 I 
3   Q. Ü.   o  CO 

£73 CO        ü 

o 
(0 
c 
o 
Q. 

.0-. 

::S::: "55 2> 
a) c 

OC LU 

■«■:■*;■:■: .2 a 
-.o.-.-.o-.-. 
•.3.-.-.JB-.-. 

O 

•■•C.V 



o o o 
CO 

B 
o. 

CO 

c 

£ c 
a) 

R  « 
<U   ™   (B 
Q.  Q. .C 

P    CO   ©    (1)   <D 
o_ 2 cc cc cc 

0 
O 
O 

® i 

ü .-a 

OP 

(0 o 

3 Q- 
©  o 
at  «s 

Wd> x 
111 

Ü   o   C   c 
««So 
*= 8- fc o- c a)  a w 
o CC > o 
O > DC 

Q. 
O 
55 

CO ^~ 
CO T- 

CD 
C) 'S 
o T- 

L_ 

a. 0> 

a> 
03 
0- 

> 
a> 
Q 
o 
0 
o ^ 
Q. 
CO _* ^ 
o 
5 
■> 

Ü 

o       o 

or 
"■P   CO 

ss> 
>=8 

(0  2! 
fc-8 =    (0 

S5£ 

E g 

o 
u. a> 
<1) f- 
'S ? 
h 3 rr 

<l> HI CC 

.E  o 
o is 

c ® 

< 
ffi 

I 

>:/~\ 

oS o) 
0)        c ^v 

a. o  ,_  ©  D) 

Ulli 
1        0." 

00 
o 

as o 

O >, o <D 3 = 5 E 
"5 "5  T3 «0 

S fi J5 J o 

0) 
Q 

a> 

E «3 « .2 
"t    <5 » > 
« c a- t> 
°- "8 =8 < 

2 

c 
o 
+* 

"O CO 
(0 
0) 

_N 
"r -1 CO 
Ö) 

■.•>.•.•»-.■ 

■:a:^:: 
.-.■.-.-■Ov 

:■:»:•?!■:■ 

.-.©■.■ 

■:■>:■: ::S::: 

o 5 
*■•   (0 
.S2 c 

gin 

:•£■:■»:■:■ 
.-.a>. .-.©.. 

..m.c-. 



o o o 
CM 

<D n 

Q. 
(U 

E 

c 

o 

CO c 
o o 
CO 

(0 
(1) o 
o 

> 

o 
Q 
ü 

o 
a. 

CO  CO 
CO *- 

® "5 o ° 
O '" 
>-  CO Q_  oi 

bQ- 
CD > 

"CD 
D 

e o 
• i—1 CD 

Q. 
+3 <+-i E 

CO 

• *—< 
UH    +J 

,o   C 
<+H      (D O) 
»3 -d 2 
«5 • f-H a. 
4» C/J 
V .22 b 
O CO 

Q. .£ 1 
> 
i* CO 
0> 
> 

•P4 

■l-> c 
"öS s 

CD 
00 
CO 
C 

©' 
Sri 

e3 
g a *M 

+-5 

u « O 
• jH       tu 

J-H    •'—5 OH 
(Ü   C> d> 
c   fe SH 

5    C2H 1/3 
W>    «3 

3 Ts 
X  o t*-i 

&H O 

th
e 

C
o 

: t
he

 v
a 

X 

c 

II <D 

OH 
»1 Ti < 
«3      C ■4—t 
CD  "-1 c3 

'S ° T3 
CÄ    ö c 

J3 ^ 
3 

«8 
O >> ■i—> 

■§ e-s 
5    «a   OH 

W)0H CD 
Xi 
H 

OS  ü 



o o o 
<M 

<D n 
E 
CD 

B. o 
co 

o 
>» 
Ü 

> 

Ö) 
Q 

Ü 
0 
o 

Q_ 
< 
Ü 

(0 
E 
(0 
i_ 
O) o 

Q_ 
>» a. 
(0 

0) 

0) 

(0 

(0 
. .   <D _^^ 
UJ o CO 

< £ •5 
<D   0) (D 
-w m 
u c CO 

o o> 

*8 
re 
Q. 

Q 

■o            —. 
CO         <2 , . 
(BO           E CO 

ra
tio

ns
 

in
te

na
n 

P
ha

se
 

rr
an

ty
 I

te
 

o 
CO 

o> 
0)   TO           CO 

5-s     g [L 

o       — 

CO CO 
CO *- 
0 
O o 
O CM 

0 n> 

^ 
co 
0. 

(1) > 
0 
Q 
*-• 
o 
CD 
o' 

QL 

co 
D5 
O 
i— 

D. 

CO 

CO 
Ü) 
0> 
o 
o 

CO 

o 
a. t 
c CD 

O) D) 
(S 

(0 0. 
0) 
Q 

ru
ct

io
n

 
at

io
n

s 
is

si
on

in
g 

os
e-

ou
t)

 

CO 

»♦— 
o 

CM 

W   0)   C Ü CD 

J°ll CS 

+* 
C c , . 
0) 0> CO 

u 
.2. "o" is E a o 

"o 
CO 

Q. 
(0 O. c > 

a> 
re co to a 
a. 

*-  •- "to" CO 
o 2 c 

1— 

■j= S ° 'S o o *= 
3  *■   CO 
k   (0   u i 

*S      >-    M= (0   0)  ~ "^ 

3*1 
0) 

CO 

«■* 

c , ^ 
a> co 

5 E H~ 

CO   Q. 
*- o 

Q > 
CD 
O) 
co 

a> 
D 

a. 

E 
c 
o co ^- 

a> CO 
u .a CO 

o CD +- O) 
Q. c 

4) 
CO 
a. 

c  - 
■2 g CO 
**     n o .2 
3  +* "5 
>-   CO 05 

«o a> CD 

C    Q. re 
5° a. 

C8 
CO c T3 O 

o 
0) -js CO m 55- O   CO 

0> 
o 

■> 

0) 

u c 
o *. O-  »- 

O  00 

Pr
o 

on
st

 

•2 co 
S re 

c_> e D- 

CD 



c 
to 
CO m "5 

g <B 0) 
CO Ä i> 

<a 0 -o £■$ t> T5 
-3 a. <D -r- 

3   .<2 

CD  a> 
o- O  £ o o o 
< CO CO Ü O cc 0. Ü. 

CO w 
CO T- 

CD o o 
o CO 
V. <1> a. TO 
?* 

<0 
CL 

<l> > 
a> 
Q 
4-i 

o 
CD 

O 

a. 
E 
m ^. 
D) 
O 
i_ 

a. 
^ 
CO 

< Ü CC CC Ü CO 



o o o 
OJ 

CD 
■5. 
CD 

CO 

0) 
<D o 
o 

s_ ...CL "£: 

E 5 
c 2- 

— 0 
iß Q: 

an
ag

e 
P

ro
gr

a Q .£• 

Cv^ 

^ £ 18 C   P 

<D ^ St 
O ^ :9L 

CO o 
■ MM a 
> 

0 oa 
ro 0) o 
□.CO 
CD CO Q. 
£  a  CO 

O   CD 

>> '■£ 
'S © 
0)  -o 

EC < 

>. to 

> CD 

-J>(    UJ   )      O   2 

CD a> CD g 
re  c  E •£= 
Q.  CD   E   w 

«aim 
t«  § to 

= 05 

CO 

!«—> 

w 
w 
CD 

<D    O 
-o^ 
U  Q.   CD 
O   r   D) 
tog. 
O   B   CD 

°   -fc  CO o « 
o 
o 

o 
CD 

"cT 
a. 
E 
CO ^. 
D) o 
a. 
CO 

<D C 

> 0) 
CO CD 

CC Q 

c 
0)   D)^ 

E28 

LL 

I 
> E « o £ = a; CD 
Q    JÜ- 

a. 

E -D re 
^ = c 

■§55 .2 
,? w £■ °- > 2. 

!2.      in 
Q.        fc CO o  aj  o S 
3>  o ^a 

i?  « m 
Q  <5 1- 

42        * 
Q. 
CU 

Ü o 
O 

S en .E 

9 CD S 

m co -5 
C „   (D 

55 Ä o 
CD O  CO 
a £ -U 

O CB 

CS 

c 
O) 
to 
CD 
Q 
c 
o 
< 0 s, 
CD  .5> 1 s 
ie 
Q.   O 

fji 3 
O 

o 
LU 

<D     - 

o o 
JC   CO 

< 3 5 
«<~ 
8 2 
£ o 
51 
c O 
a> 

"co 
CD 
Q 
CD 
re 

8| o .£ 
w   CD 

■=   (0 

n 
CO 
LU 

, CD 

£ g. 
3 CD 
O CD 
2 CO 



o o o 
CM 
L_ 
CO n 
E 
CO 

'S. 
CO 

CO 

o H- 

COÄ 
> to 
o  to 
°  2 CO  o. 
cc 2 

Q- 

CO 2 S 
en 0) 

CO 
-    3    S 

CO 
CC 

(0 
(A 
0) o 
o 

c 
E 5 

Co  p 

0) ^ 
o 

CO o 
Q. 

o  co 
5> £ 

CO  CO 
co <- 
ü ° 
o "> 
Q. o> 

CO > 
"55 
Q 
■♦-• 
o 
<D 

'2' a. 
E 
as 
i_ 
O) o 
D. 

111 

< In 

o E 
co LL 

co 

m - LLI CO   CO  ^ > 
10   £ o < 

I s 

Ö    CO 

ü ct 

> »- fc 
f- o <= 
.5 -c il 

Ä £ co 
c g 'S 

LU 

2< y 8 
its 

a>LU 
i< 
§"5 

(0   .A 

I   S   £ 
° S 
co a> 

to 
c 
o 
to 

CQ 

HI    3 
co 

BE      & £ 

to 
co  E 
.£ il 
£ -Ö 

Q   § 
a 

° 5 

£    S ^ 
Q-   'to O 

CO <= 

2 <°8 co 
f)    Id   £   7 
CO   Q.  to   O 

>• .? co Q- 

c 
o 

=  c 
co  co 

CO  CO 
Q. 
P 

.c 
to 

C o co CO CO 

CO 

a. 
5 
as 

"to 
LU 

'S 
CO > 

LU 

B 
ü 

CO 
Q. 

£ 
Q- 

3 o 
CO 

c ,o 
o 
CO 

CO 
CO 

™ 

(0 
5 

■:-ui: 



o o o 
CM 
k_ 
a 
si 
E 
a> 
D. 
<u 
W 

(/> a> o 
o 

c 
0 ^ 
E E 

2 
Oi as p 

c 
(0 4 
s b 

CQ ^■J ♦5 
o «2 
0 ^ 

o 

<0 
Ü 

c/> to 

ü ° 
O <° 

^Q. 
(1) > 

Q 
+* o 
CD 
'o 

E 
CO 

O) 
o 
Q. 

CO 

0) 
oS   O 

a)  o 

c 

° s 
O £ 
'': o 1 t 

■ a> 
<E 

■Mt; 
;IM; 
;£: 



o o o 
CM 
i_ 
a) 
£i 
E o 
Q. 
a 
co 

(A 

o 
o 

c 
0 ^ E 5 
0 2 
(0 p 
c 
as 4 
^ ^ «£ V. 

i? ^^ 4M 

Ü •■» 
0 ^ 
O 

CO o 

c 
o 
*-> 

"O (0 

a> "E _i (0 
ö) 
i_ 

O 



o o o 
CM 
k_ 
CO n 

Q. 
O) 

CO E  2  g 
is = =D 
0|£ 

(0 
0) 
0 o o 

c 

E 5 

o .-5 
o ^ 

«5 
Ü 

a> c 

3 
(1) 

E 
C3 CD 
> 3 
0) O 
<D O 
cc Q- 

c 
o 
*rf 

75 (0 
n N 
V c 
_i (0 

Ö) 
1_ 

O 



o o o 
CM 

o n 

a. 
05 

</> o o 
o 

E E 

TO p 

SI o -5 
o 

<0 o 
Q. 
> 

-<- 

CD c 
O o 

E « o £ 

.9 <D 

»= <B 

O CO 
Ü 

c o 
CD to  a> 

Il| 
3 55* 
Of?5 

0) .3d. — 
•c  P 
to Ä- 

to 

g>  c 

i'l 
O W 

It 
"5 ? w § 
<D   O 

II 
0)  T3 

g 5 
en ° 

c  o 

o 

(0 
C   d) 

.. 8 fl> a> 

^ O ® c 
CC UJ 

to '- 
® o 
o °> 

Q_ u> 
 to 
&a- 
> 

"05 
Q 
+* o 
CD 

'Ö" 
D. 
E 
CO 
D) 
O ^. 
Q. 



<- o 
O cj 
* >- 

«I a. a» 
Q. 

w 

(0 
(0 
o 
o 
o 

c 

E 5 
a> S5 

o -5 

as 
o 

c/> CO 
(0 T- 

a> 
o B 
o o 
L_ 

a. <1) 

a) 
a 
a. 

> 
CD 
Q 
o 
(I) 
o 
a. 
E 
m 
j— 

O) 
O 

Q. 

?* 
cc 

o CD 
a. o o O) 

as 
E 

W 3 o 

=8 'S 
LU 

to 
o 

Q O 
t 

(0 
1) > 

Og      (0   ®   <D   $ 



o o o 
CM 

ffi 

a. 
w 

0) o 
o 

c 

E S 

St 
a> ^ 
o ^ 

o 
a 

<B  E  a>  a>  ns "2 
C   3   D   m  -^  O 
c 8 8    ° 

N   « 
75 
c 

£'0D 

o — 
Q o8 

3 S 
> 2 
HI £ 

z£ 
a> z 

c 
0 
+* 

"U (0 
ffl N 
o C 
-1 (0 

Ö) 
1_ 

O 

4- -CO) 
O   0>      m   <D   O   O 

:■:#.•:• 

.■."^■.' 

■::3:-: 
.■.*».■.■ 

.YMY 

.•.£■' 
■:•:©:■: o 

:■:©:•: 

m. 



o 
o 
o 
CM 

CO 

a. 
o 

co 

■M o 

ÜJ 

<  c  o .2> £  |  §  Ö 
cotowcopjoii:« 
Z)        =       t  OhIL 

O      K Q o 

ST? 
E    (0    « 
o .£ -2 o u. o 

(0 *- c c 
il ® 
g> >. 

m Li- 

ra 

1 * o  to 
O   « 

Q. 

O  _ 

■g   c   O  £ 
ö   iS   Q.Ö 
H  Q. E  « 8 o u- 

ü Ü 

(0 
(0 
0 o 
o 

c 
E 5 
0) 5 

o ■$ 

o >~ 

(0 o 

n 
E 
co 

10 ,3 
< I- 

j?  m" to" o 

^   Ü   Q.   ■=   m    m w 5 CD 

3 ±= 5 
S '5 oS  (3 
gcQOg 

c   c ra ra 

P
re

pa
re

 
T

ra
ns

fe
r 

D
oc

um
en

ts
 

C
oo

rd
in

at
e 

B
Id

g 
O

ut
fit

tin
g 

&
 

O
th

er
 

A
ct

iv
iti

es
 

P
rio

r t
o 

O
cc

up
an

cy
 

CO co 
CO i- 

CD o o 
o CM 
x. 
n m 

CI> 

D) ra 
0. 

> 
<D 
Q 
o 
<D 
O 
i- 

a. 
£ m 
O) 
o ^. 
0. 

fc- 
CC 

.£■« 

.CD   CD 

—  Z 
Q.  W 

„   to 
oa c .2 

1 = .2 
2§o 

• O   Ü 
'. *" 3 
°   -   j_ 

■.<?. c £ .... 0... 
.\Y o '■'•'■ 

CD 
O) 
CO a. 
CD 
CD 

co 

ra fo 

o 

T3 C   LL    Q. 
C *-           CO 
O c 
o - 

CD  ■= 
5 -s 

c o 
*■« 

■o «J 
(0 N 
<D c _l re 

D) 
i_ 

O 

.a). 

i; 

© °8   CD 

II >   °- 
CC < 

>    ff   S<§ 

u v 

QO 

re J> a> a> a> .2 "a c 
^ 5 "5> "5b 

DC UJ 

.-.©.■. 

m. 
::C-: 
•:■:©:■: o 

■:£: 



o o o 
04 

(D 

<D 
CO 

(0 
(0 
0) 
O 
o 

E £ 

ff* 

St 
o 

(0 o 

S   (8 

1 & 

C   1=   Q- t   Q. O   c J   B   Jl 
ü otrg o 

CD   _ 
o £ a. c iS 

O     (S   Q_ 

si § 
5 < 

E I 
o . i- c Q. o 
ffi E 

E 3 < 

*~  _ "> «  o) c 
" £ o 

en 2 

CO m 
CO i— 

CD 
o o 
o co 
1_ 

n <i) 
IB 
0. 

> 
CD 
Q 
■*-< <) 
(1) 
o 
L. 

0. 

F 
m 
i_ 

O) 
o 
k_ 

0. 

& 
CO 

o       o 
S^'f E 

To ~; .c  S: -8. 
>c8  »Ji 

£" o 
c 0) 
2 3 3 n « ffl < 
■a u. 
c 
o ? (D 

CO 
*s O o 

08 
<B Q.  Ü 

o  c --= i s a 
a c a- 

..  E  ° 
e-2 -g 

3 «! o- to 
o —' 
cc 

E 
_   <D 
<B  = 

s s B 2 

.- c  c 
o >, o  a> 
= = ■■=£ P 7»   71   (fl ■a u> 

c </> 

< 

.£" c 

2 "5 a 

a> 

E « « .2 o  c  g- .*: 

a. '« «B < 

c 
o 
*-> 

"Ö « 
(0 N 
a) c 
_j a 

ö) 
QO 

(Q » a> a> 
D.ÜT! C 
£ !C "35 "5 
^ O ® c 

CC LU 

.-.■©■.• 

.■.**•.■ 

.•-•«■■■ 

■:*:■: 

V.C--. 
::D: 
■:«:■: 


