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1 A Case for Infrastructure 
Renewal with 
Accountability

1.1 INTRODUCTION
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1.2 OUR DETERIORATING INFRASTRUCTURE
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1.5 CONTAMINATION OF MILITARY BASES
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1.6 CONSTRUCTION INDUSTRY ISSUES
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1.7 TWO MAJOR PROGRAMS ADDRESSING THE 
ISSUES 

1.7.1 THE CONSTRUCTION INDUSTRY INSTITUTE (CII)
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1.7.2 THE AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)
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1.8 THE NEED TO TEACH TEAMWORK
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2 The Integrated Planning 
and Quality Management 
System (IPQMS) 

2.1 BRIEF OVERVIEW
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2.2 PHASE 1: PLANNING, APPRAISAL, AND 
DESIGN
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2.3 PHASE 2: SELECTION, APPROVAL, AND 
ACTIVATION 
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2.4 PHASE 3: OPERATION, CONTROL, AND 
HANDOVER
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2.5 PHASE 4: EVALUATION AND REFINEMENT
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Feasibility Study Checklist
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TABLE 2.1 (CONTINUED)
Administrative/Managerial

="�#�
	�������!���+�
���

�
���
��	

=�
����
�

���	
�������������
���

)�	6�����
�

-����
�	���
	�������!���+�
���������
	��
��

����	�	�
�
�	�����	�
��	������	�	�
��	�

	���!��
��������	�
�	��	�	

����

�	��	�
�������������	�����
���I

."�86
	��������,�!	


K��	���	�
�
�����


K��	���	�
��	!���
���


)�����!�4���������
���
5

-��� �������	������	
	��	
���
�����
��

����������
�����
������
���	

����

�����	
�������
�	�����	�
I

�"��	�
���	�

?		�
@��������
�	


��
�
�����	
����
���


�������
"����	�!�

������	


=�	�
�	�	���	:��
	��	�
���	�� �
��
�	�

�	�	

����
,���
���������	�	�
�
�����������

����	�
���
���
�	
I

*"�2���!	�	�


2���!	�	�
��������	�


���
����
	����:�	


���	�����!

=�	���
	��������	
�������������
����

	

����
�	���������	
������
����
����	�����

�	���	�I

Environmental

="����
����@��	�����

-�
	�

����

=��

?��
	

#
�
�	�	�������	�
�
��
���	�����
�	�
���	

�

���
�	�����	�
I

."�8����!����

��	��	
�����������
���

0���
�

������������
�	


8��
�

	�


-��
� �����	�
�	�����	�
B
������
����
�	�

	�������	�
$����
��	���!���
��
���
&


	����������!&
	���	��	�

���� �
	��


������
�

	�
$� ������	$�����

$�
����

	��
���$�����:����
��������I

�"�8

�	
��

����$����$����� �
	�

.��
�

2��&���	����	�



7�	����������
�
���

*"�������

#���������� 	��&�	��!

���������
	���
���


�������
�� 	��&�	��!
�������������	

����



TABLE 2.1 (CONTINUED)
Social/Political
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3 The IPQMS and Case 
Histories
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3.2.1 BUSINESS CASE STUDIES
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3.2.2 ENGINEERING CASE STUDIES
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3.2.3 IPQMS CASE HISTORIES
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3.3 SIGNIFICANT DIFFERENCES BETWEEN CASE 
STUDIES AND IPQMS CASE HISTORIES
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3.4 THE NEED FOR CASES BASED ON 
POSTMORTEMS
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3.5 THE NEED TO TEACH TEAMWORK
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3.5.1 USING THE TEAM METHOD
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3.5.2 EXERCISES FOR STUDENTS/PARTICIPANTS
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3.5.3 IN PRACTICE
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4 Guidelines for Researching 
and Writing IPQMS Case 
Histories
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4.1 GENERAL OUTLINE OF THE CASES
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4.1.1 SUGGESTED DISCUSSION QUESTIONS
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4.2 GUIDELINES FOR CHECKLIST OF QUESTIONS 
IN THE IPQMS
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4.3 CHECKLIST OF QUESTIONS IN THE IPQMS

4.3.1 PHASE 1: PLANNING, APPRAISAL, AND DESIGN

4.3.1.1 Identification and Formulation
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4.3.1.2 Feasibility Analysis and Appraisal
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4.3.2 PHASE 2: SELECTION, APPROVAL, AND ACTIVATION

4.3.2.1 Selection and Approval
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4.3.2.2 Activation
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4.3.3 PHASE 3: OPERATION, CONTROL, AND HANDOVER

4.3.3.1 Implementation
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4.3.3.2 Supervision and Control
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4.3.3.3 Completion and Handover
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4.3.4 PHASE 4: EVALUATION AND REFINEMENT

4.3.4.1 Evaluation and Follow-Up
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4.3.4.2 Refinement of Policy and Planning
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4.4 SAMPLE PROPOSAL FOR CASE HISTORY
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5 The Trans-Alaska Pipeline 
System (TAPS): Planning, 
Design, and Construction 
(1968�1977)*
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5.2 THE ENVIRONMENT
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5.2.1 PHYSICAL ENVIRONMENT
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5.2.2 WILDLIFE
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5.2.3 VALDEZ AND PRINCE WILLIAM SOUND
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5.3 PHASE 1: PLANNING, APPRAISAL, AND 
DESIGN

5.3.1 IDENTIFICATION AND FORMULATION
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5.3.2 PRELIMINARY DESIGN: FEASIBILITY STUDIES
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5.3.3 PIPELINE SYSTEM DESIGN
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5.4 PHASE 2: SELECTION, APPROVAL, AND 
ACTIVATION
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5.5 PHASE 3: OPERATION, CONTROL, AND 
HANDOVER

5.5.1 IMPLEMENTATION

5.5.1.1 Brief Overview
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5.5.1.2 Construction of Haul Road
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5.5.1.3 Pipeline Construction
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5.5.1.4 Construction of the Marine Terminal and Pump 
Stations
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5.5.2 SUPERVISION AND CONTROL
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5.5.3 COMPLETION AND HANDOVER
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5.6 PHASE 4: EVALUATION AND REFINEMENT

5.6.1 EVALUATION OF PHASES 1 TO 3
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5.6.1.1 IPQMS Phase 1
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5.6.1.2 IPQMS Phase 2
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5.6.1.3 IPQMS Phase 3
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5.6.2 REFINEMENT
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5.7 LESSONS LEARNED
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6 The Trans-Alaska Pipeline 
System (TAPS): 
Operations of the Pipeline 
(1977�1997)

6.1 BRIEF OVERVIEW
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6.2 MONITORING TAPS
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6.5 THE ALASKA FORUM FOR ENVIRONMENTAL 
RESPONSIBILITY
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6.6 EVALUATION OF QUALITY CONTROL 
PROGRAMS
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TABLE 6.1 
History  of TAPS Crude Leaks: Number and 
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6.7 LESSONS LEARNED
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6.8 EPILOGUE
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7 The Washington Public 
Power Supply System: 
Nuclear Power Plants 
1968-1992

7.1 BRIEF OVERVIEW
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7.2 BACKGROUND
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7.2.1 THE INITIAL WPPSS EXPERIENCE
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7.2.2 THE HYDROTHERMAL POWER PROGRAM
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7.3.1 COSTS AND SCHEDULES, WNP-1, -2, -3
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7.3.2 THE DECISION TO BUILD WNP-4 AND -5
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7.3.3 ATTEMPTS AT MANAGEMENT REFORMS WHICH CAME 
TOO LATE
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TABLE 7.3
Plant 2 Schedules Compared with Contemporary Boiling Water 
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8 The EPA Superfund 
Programs 1, 2, and 3, 
1980�1995

8.1 BACKGROUND
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8.2 FEDERAL LAWS GOVERNING CLEANUP OF 
THE ENVIRONMENT
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8.3 PROCEDURES FOR NPL SITE CLEANUPS
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8.4 MONITORING SITE CLEANUPS 
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8.5 RESULTS AND PROBLEMS
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8.5.1 USE OF CONTRACTORS
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8.7 LESSONS LEARNED
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8.8 EPILOGUE
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10 How to Use Lessons 
Learned in Rebuilding 
Infrastructure and 
Cleaning the 
Environment
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10.1 A $35 BILLION PROGRAM TO REPAIR 
INFRASTRUCTURE AND CLEAN UP THE 
ENVIRONMENT
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10.3 OUTLINE FOR IPQMS SEMINAR COURSE
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10.4 INTENSIVE TWO-WEEK TRAINING PROGRAM 
FOR PLANNERS, DESIGNERS, AND MANAGERS 
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10.4.2POSSIBLE PROBLEM TOPICS BROUGHT IN BY 
TRAINEES TO THE TRAINING PROGRAMS
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Sample Format For Two-Week Training Program 
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     Appendix A
Abstracts of Case Studies 
and IPQMS Case Histories 

ABSTRACTS OF BUSINESS CASE STUDIES* 

Title: Note on Design-Manufacturing Integration
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Publication Date: 06/14/1991
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ABSTRACTS OF ENGINEERING CASE STUDIES*

ECL 219 
Difficulties with Modular Housing, G. Kardos, 1975. 
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ECL 220
The Trouble Light Recall, Robert McLaghlin, 1975.
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ECL 256 
Double Alkali Flue Gas Desulfurization: The CIPS Experience, R. Myhre, 
1983.
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     Appendix B 
Sample IPQMS Checklist

PUBLIC WORKS PROJECTS
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A. Phase 1: Planning, Appraisal and Design

1. Prepare purposes and goals of project. 
a) Clarity of project statement
b) Identification of potential problem areas in design, manpower

needs, financial needs and timetables

2. Extent of preliminary design
a) Manpower needs for preparation
b) Reliability of design data and assumptions

3. Selection of overall project manager (or project management team)
who will have responsibility and accountability for entire project. 
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4. Detailed layout of feasibility studies and analyses to determine if
available resources (financial, manpower, materials, technological)
are adequate to ensure a successful project. These studies also pro-
vide necessary baseline data for subsequent tasks. 
a) The technical feasibility studies (project location and layout,

subsurface conditions and problem areas, technology needs,
availability of construction materials, training of technical
personnel, labor market, water supply needs, waste treatment
requirements)

b) The financial feasibility analysis (investment analysis, pro-
jected capital needs at various stages)

c) The economic feasibility analysis (local economic benefits,
cost-benefit studies of alternative designs, effect on employ-
ment)

d) The market and commercial feasibility studies (as appropri-
ate)

e) The administrative, organizational, and managerial studies
f) The environmental baseline studies 
g) The environmental impact studies (estimate impact of pro-

posed project, both short- and long-term)
h) The social and political impact studies

5. Outline procedures to be used for the appraisal process.
a) Determine how many stages the process should go through
b) Have the appraisal team make necessary on-site inspections

6. The final design should clearly and explicitly satisfy the purposes
and goals of the project. 
a) Alternative designs should be considered as appropriate

7. The final design must include measurable targets for attaining pur-
poses and goals (measuring the project�s outputs). 
a) Relevant building codes must be satisfied
b) Provisions must be made for environmental impact assess-

ments

8. Plans, specifications, job descriptions and work schedules must be
prepared in detail. 

9. Provisions must be made for continuous evaluation of each task,
also serving as the basis for a post-evaluation plan. 
�������������	
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10. Baseline data obtained from the feasibility studies should now be
organized to prepare guidelines and checklists for both control cri-
teria for subsequent tasks in the IPQMS and troubleshooting any
problems that might arise. 

B. Phase 2:  Selection, Approval, and Activation

1. The final selection and approval of the project design must include
a final financial plan for funding of the project, with assurances that
budgets and timetables are coordinated. 

2. Outline the necessary linkages with the various agencies and civic
groups interested in, and concerned with, the project. 

3. The overall project manager must carefully review all project tasks
in light of personnel needs, position descriptions, and budgets to or-
ganize the project internally. 

4. A preliminary control system such as the critical path method
(CPM) or the program evaluation and review technique (PERT) is
now prepared and approved by the overall project manager. This
must include:
a) Work/activity scheduling
b) Authority, responsibility, and supervision
c) Communication channels among divisions and with support-

ing organizations
d) Relationships between technical and administrative divisions
e) Resource procurement and allocation
f) Monitoring and reporting
g) Public participation, as appropriate

5. Anticipate the possible need for on-the-job training for a select
number of persons, who will assume more responsibility on future
projects. 

C. Phase 3: Operation, Control and Handover

1. Be prepared for intense activities as the various tasks and functions
become operational in the start-up of the project. 

2. The overall project manager must review the control system (CPM
or PERT), and adjust if necessary to optimize coordination and con-
trol of the many diverse operations.
�������������	
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a) The flow of necessary resources
b) The viability of information flows and feedback systems
c) The ability to troubleshoot any problems that might arise: per-

sonnel, technical or financial

3. Responsibility for on-going evaluation of each task with weekly (or
daily if necessary) meetings with the overall project manager to as-
sure smooth operations. Any request for changes in construction
must be carefully checked to ensure safety and timetables are main-
tained. 

4. Have a plan for a smooth handover of the project to its owner or ad-
ministrator, with arrangements to transfer unutilized or excess re-
sources to other projects or organizations. 

5. Project completion report. 

D. Phase 4: Evaluation and Refinement

1. Prepare an evaluation report consisting of the on-going evaluations
in phases 1 to 3, and a post-completion evaluation. 
a) Include evaluation parameters developed from the feasibility

studies (phase 1)
b) Measure and analyze the difference between projected and ac-

tual results

2. Will the evaluation results lead to the formulation of proposals for
further projects?

3. What lessons and insights were learned from the project?
a) Was there an analysis of the reasons for deviations in imple-

mentation from the operating plan?
b) Did the analysis reveal both long- and short-term lessons?

4. How can these lessons be applied to refine future projects?

5. How can these lessons be applied to future policy decisions on
project management?

6. How can these lessons be used to ensure total quality and cost ef-
fectiveness in all future programs and projects?

7. How can these lessons be utilized in project management education
and training?
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     Appendix C 
Members of International, 
Multidisciplinary Project 
Team, 1975-1983; 
Contributors, 1984-1997
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