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Presentation will cover

1. Megaprojects, management - examples, keys
• The importance of people 

– capabilities, focus, dedication, team alignment, continuity
2. Issues related to not meeting expectations, cost and 

schedule overruns
3. Successful projects - examples
4. Management tools and systems 

– supporting processes, CEVP®

5. Alaskan Way Tunnel Seattle
• History, what it took, political environment, management

6. Contracting and Delivery Processes
7. Other projects, considerations
8. Questions
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PART 1 - MEGAPROJECTS
Characteristics / Management

Very big, their complexity increase exponentially with size, 
they span long time frames and are very visible politically with
many stakeholders and are of interest to the media.
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US Megaprojects – Investment needed

November 28, 2009
• Generation after generation, giant public 

works projects have altered the American 
landscape. The Erie Canal and the 
transcontinental railroad come to mind. 

• So do massive urban sewer and sanitation 
systems, the Tennessee Valley Authority, 
rural electrification, the Hoover Dam, the 
Interstate System, the subway networks in 
San Francisco and Washington, the Big Dig 
in Boston ... and the list abruptly stops. 

• For the first time in memory, the nation has no 
outsize public works project under way. The 
Big Dig, with its three and a half miles of underground highways channeling 
traffic beneath downtown Boston, was completed in December 2007, the 
month the Great Recession began. 

• Now, some initiatives – Alaskan Way Tunnel, SR520 Floating Bridge, 
California Delta Project, New York transit programs, Tappan Zee, etc. 
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Management of Complex Megaprojects
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Issues, Delivery of Megaprojects

– Many projects have had major problems
– Some reasons common to all locations 
– Other reasons are specific to one location
– How to categorize the differences?

Good planning, management, design, 
contracting and construction of 
complex underground projects is difficult

SR520 Floating Bridge

Sydney Airport (Nye)

Philadelphia M4 Trains
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Concepts 2000 – New York ASCE/TUST
AUA, ITA – US & International Sites

Topics covered, in conversations
& presentations 1995-2001
– Complex underground / megaprojects
– Policy for complex megaprojects
– Management of complex megaprojects
– Contracting & delivery practices
– Total-process alignment approach
– Partnering & Team-Alignment
– Risk Management and Mitigation 
– Disputes Resolution
– Conclusions & Recommendations

• Input to AUA, ITA (Working Groups), 
Associations in various countries, 
Beijing workshops 2000 & 2001.

Presentations / meetings in:
Vienna, Basel, Melbourne, 
St. Petersburg, New York, Oslo, 
Frankfurt,  Mexico City, Durban, 
Boston, Salzburg, Beijing, Ferrara, 
Milan, Rome, Stockholm, London, 
Seattle, Amsterdam, Sydney, 
Singapore, Istanbul, Prague, 
Budapest, Toronto, Vancouver, 
Helsinki…
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Understanding Complex Megaprojects

• How do we understand complex subjects:
– Simplistic - when everything seems obvious
– Complex - as we know more about the details
– Finally simple again - as our insights allow us to understand and 

integrate the complexities (we have established a new paradigm)

• Our background
– The importance of 

our experience, 
our understanding, 
our filters, 
our sensitivities

• The importance of 
paradigms and change
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The Importance of People
- Management is tasks
- Management is discipline
- But, Management is people.

Every achievement is the 
achievement of a manager
Every failure is the failure of a 
manager
People manage rather than 
“forces” or “facts”
The vision, dedication and 
integrity of managers 
determines whether there is 
(effective) management….

Peter Drucker, “Management”, 1973, preface xiii
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Leadership and Knowledge
Leadership and knowledge are the keys to project success.  
Success for complex programs comes from strong, wise and capable leaders.   
Leaders constantly challenge the existing paradigm.  They seek a better way.  
They are dependent on the team and its “alignment” to best meet key goals.  
Partnering and similar teambuilding processes address how to achieve this.
The results are major projects such as the New York Hudson and East River 
tunnels, the New York water tunnels, the Washington Metro System, 
the 4th Elbe River Crossing and, the Channel Tunnel 
– all of which had difficult and complex political, 
financial, design and construction issues.
Knowledgeable leaders create teams that are all 
inclusive, fair, technically able, with vision and purpose 
and, which operate with high ethical standards and 
principles (Katzenbach 1993, 96).  
These attributes are central to partnering and team 
alignment principles (Reilly 1994 et. seq.). 

From “Tying it Together” AUA / NAT2000 Boston, Reilly

12

References

References are 
available for today’s 
topics including:

Cost and Schedule 
management
Understanding 
complex problems
Contracting and 
Delivery
Risk Management 
and CEVP
Team-Alignment & 
Partnering
Many other….

www.JohnReilly.us
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PART 2. Issues, not meeting expectations, 
- cost & schedule overruns

What we need to work to get:
The Public’s understanding and acceptance of the project 
– “buy-in”, support, funding, resilience for problems

Political – stakeholders, 
key goals, public process
Funding – approval, 
availability + stability 
(political effects)
Ability to determine 
a realistic budget 
and schedule
Ability to meet realistic 
budget and schedule (tools)
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Background - Scope and Optimism

• Planning & Scoping – we are optimistic.

A PMI study found that the real scope, cost, 
and/or schedule - for a mix of projects - was 
about TWICE the initial scope/cost/schedule

• Results: 

Low estimate in the beginning 
– leads to problems

Cost and schedule over-runs

Resource competition 
– deprives other projects

Media – investigation, negative publicity 

NASA, Apollo 11
(James Webb)
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The Cost and Schedule Problem
• Many large, complex transportation projects have 

exceeded their budgets and schedules – major problem!
• Work from 2000 on this issue in the US / Internationally

London Jubilee
Line   +67%

Channel Tunnel +80%

Boston Central 
Artery / Tunnel

+80-100%

Percent is added cost over 
initially announced budget
Many other examples..
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Channel Tunnel, UK- France, Cost + 80%

- serious 
financial 

problems 
for the 

Bondholders.

Budget - £2,600m

Cost - £4,650m (+80%)

Finance Cost +145%

Images courtesy of QA photos ©
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London Jubilee Line Metro Cost +67%
Reference: T&T, October 2000, p19

Project was:
– 2 years late 

(74 vs. 53 months + 40%)
– ₤1.4 billion over budget 

(₤3.5 vs. ₤2.1 +67%)

Recommendations - Arup Report 
(Advisors to Government):

“Safe achievement, bringing significant benefits…”
But - “Time and cost overruns could have been 
minimized with a more established strategy at the 
beginning of the project”. 
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Cross-City Tunnel, Sydney +106%

Sydney examined the costs 
and benefits of construction 
of the Cross-City Tunnel 
A critical location for flow 
of traffic in the inner 
metropolitan area.  
Crossing point for major 
road and public transport 
flows for north–south and 
east–west directions. 

Initial Capital cost estimate $AU330m 
Delivered capital cost $AU680 
Total benefits estimated $AU 1,175m
However, net present value of the 
benefits $AU448m.
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Boston Central Artery, 
Cost +80-100% over budget

Complex tunneling and 
urban road project in the 
heart of Boston

Difficult management 

Long time period involved, 
many political changes

Very significant 
“mitigation” requirements 
(new scope)

History and causes of cost 
& schedule increases not 
fully appreciated

See Fred Salvucci’s paper,  
ITA Amsterdam, 2003 + 
T&T NA May 2003
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Transit Megaproject Comparisons

Project Sta. Length 
(km)

Time
(years)

Rate 
km/yr

Cost 
$US m/km

London 
Jubilee

11 16 9 1.8 $375

Athens 
Metro

21 18 12 1.5 $156

Paris 7 7 7 1.0 $155
Lisbon 18 18 8 2.2 $69

Madrid 35 38 4 9.5 $37.2
Table courtesy of John Anderson, 

Melbourne Paper 1998
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Examples- AUA Conf Seattle, 2001
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Flyvbjerg Study, June 2002
- 258 International Projects

• Cost estimates** have been 
“systematically misleading”

• A wide range of projects 
have this problem 

• This condition has existed for a 
very long time (70 years)

• This cannot be explained by 
normal errors / random results

• Best explained by 
“strategic misrepresentation”

• How to correct this problem?

** - at time of decision to implement

Budget

+100%

+200%

Final cost vs. budget, 1910 to 2000
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A Universal Problem?
Many international examples
A UCA focus issue 1999-2001
Discussions with ITA and at
ITA Conferences
International survey 
JRAI + MJRS (UK) 2000
– Identified 1400 projects world-wide

– Selected 160 representative 
(type, location)

– Targeted 40 projects – different 
characteristics / varied locations

– Indications of significant cost 
problems for the 
majority of projects

ITA Sydney, 2002
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Observations

Specific, relevant information was very difficult to obtain.  
Project records are haphazardly archived or are kept 
only by individual project participants.  
Little objective history is available for research – including 
findings leading to recommendations for improvement.  
Owners are not generally reliable in this regard 
Associations do not (generally) have the resources to 
collect and archive the data. 
The survey results were very limited – firm conclusions 
could not be drawn reliably (meta-findings)
Areas for further study were identified 
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Summary Findings

The professional teams engaged were reported, 
by the owners, as generally competent

Implied that problems may lie primarily with the ability of the 
owner to lead and / or manage the complex megaproject 
implementation process

Many owners are not experienced in the implementation and 
management of complex megaprojects projects – particularly if 
they have not constructed a project of this type recently (if at all)

However, successful examples exist – MWRA Boston Harbor 
Project, Metrowest tunnel, Washington Metro, Boston 
Southwest Corridor, Paris Metro, Madrid Metro, others……….
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PART 3 – SUCCESSFUL PROJECTS

The following 
outlines some 
successful projects
These are not 
isolated examples
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Projects that did not exceed budgets:
MBTA Southwest Corridor

– Project Budget for Management, Design & Construction 
- $750 million US (current cost approximately $2.5 billion)

– Final Project Cost  - $743 million US
– Initial Project Schedule (1977) - November 1986
– Actual Project Operations – May, 1987 (+6 months)

Project included rapid transit 
system (facilities, vehicles, 
signals, electrification); civil, 
structural and tunnels, arterial 
roadway, 3 high-speed rail 
lines, urban development, 
community outreach, 
educational training, park and 
parklands + political changes
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Boston Megaprojects - Summary

Projects 
Boston SW Corridor Transit – 1% under budget, close to schedule
Logan Airport Modernization Program – within a “few percent” of budget
MBTA Red Line – 9% under budget
Boston Harbor Project – 4% over budget, on schedule
Central Artery – 80 to 100% over budget, years late

Lessons-learned:
We can deliver complex megaprojects on budget and schedule
The stakeholder / political environment is a key determinant
Strategic plans and risk-based costing is critical in early planning 
stages, using range of probable costs (no single point numbers)
Early commitments are remembered by the public and media
Advanced management systems are required
Continuity of management capability is needed.
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PART 4 – TOOLS & SYSTEMS

We need advanced and 
megaproject size-compatible tools 
to manage effectively

Strategic planning – “changing the 
way we do business” (cultures)
Management systems – cost, 
schedule, reporting, QC/QA
Team-Alignment & Partnering
Cost validation with risk-based cost 
estimating
Appropriate contracting and 
delivery methods

Today - we have time to discuss 
management, cost and delivery 
methods today…
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4a:  Management Processes

Management sub-systems include cost & schedule 
control, quality and safety systems, management 
oversight, technical and financial audits, value 
engineering, peer reviews etc.
Not so common (but seeing more and more :
– Advanced contracting & delivery

• CMGC
• Partnering/Alliancing (Relationship Contracting)

– Cost Validation 
– Risk Identification, Evaluation and Mitigation
– Disputes Resolution/Escrow Bid Documents
– Team alignment processes



31

Compartmentalization (Silos)
Many projects are “compartmentalized” -
many entities, organized by responsibilities
Sometimes with competing objectives
Working to precedents (old ways of doing business)
Difficult to manage
Leads to poor communication, inefficient 
management, wasted resources, quality issues, 
schedule problems and cost over-runs
Customer dissatisfaction increases pressure on 
the engineers and contractors
Chance of errors, omissions & problems higher
Need internal team-alignment to improve 
understanding, effective processes, communication
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Breaking down barriers - Partnering 
and Team Alignment

Primary goals
• Reduce cost, improve schedule 
• Increase quality and efficiency
• Avoid / reduce conflict, disputes, claims and litigation 

London 
Underground, 
Partnering

Signal and 
Vehicles 
procurement 
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Madrid Metro (Melis)
Managed by 3 chief engineers 
+ 6 assistant engineers 

Owner’s management technically 
knowledgeable, directly involved with 
project technical / TBM issues 

No large firm hired as general project or engineering manager –
owner’s opinion that this does not produce time or cost savings.

Selection of contractors “undertaken with greatest care”

Decisions made quickly (days)

Early, pro-active work to anticipate 
problems and resolve potential 
disputes – including cost - with 
contractors, before problems 
“became unmanageable”
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4b: COST - How can we understand the 
probable cost of a Megaproject?

AUA (UCA) Seattle Conference, May 2001

There are significant cost and schedule overruns 
suggestive of poor management in at least 30%, 
but more likely more than 50%, of projects
It appears that the factors that most commonly influence 
the success or failure of projects were:
– Expertise, capability and policies of Agencies 
– Political changes in the middle of projects
– Poor decision making and lack of continuity
– Inappropriate procurement procedures (risk not addressed)
– Inadequate agreements re requirements and impacts
– Lack of understanding / control of external events
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Better Cost Estimation, WSDOT, 2002
WSDOT was planning several mega-projects, possible total value 
over $20 billion – they were concerned regarding the out-turn cost
Doug MacDonald (Transportation Secretary) asked us to develop a 
better cost estimating process, including explicit risk management.  
We called it CEVP® (Cost Estimate Validation Process)

Questions that we asked:
1. Can we improve the cost estimating process?
2. Who can be objective (unbiased) about an estimate?
3. How can we include risk and “validate” costs?

Key Conclusions:
1. We need to examine cost estimates and assumptions, using 

independent experts to “validate” the base cost estimate
2. We need to include risk (i.e. uncertainty) using statistical 

risk and decision analysis methods
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Key Concept – “range of probable cost”
In the beginning there is a large potential range for a 
project’s ultimate cost - depending on events that may occur  

Future costs must be represented by a 
probability distribution - a range of costs

P
ro

ba
bi

lit
y

Range of Probable Cost

A single cost number represents only one possible outcome, 
depending on circumstances and risk events that affect cost

These circumstances and risk events are not directly 
controllable or absolutely quantifiable

The risk events, if they occur, produce impacts 
which add cost or time to the project

Therefore, cost estimation must include risk (i.e. account for 
uncertainty)  using a logical, structured process

Cost



37

CEVP® : Explicit Management, Cost and Risk
Risk mitigation and cost-containment actions can be taken, addressing 
those explicit risks driving the high-range costs 
– i.e. reducing the “range of probable cost”
Allows structured management to approved budgets
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4c:  Contracting and Delivery –
Relationship Spectrum

Alliancing
Build-Own-Operate
Build-Own-Operate-
Transfer (BOOT)
Partnering (true)
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Alliance Contracting - initial results

Greater benefits and performance can 
be obtained (e.g.over partnering) by 
contractually defining the project 
relationships

First applied to the offshore oil platforms in 
the North Sea with the following reported 
cost savings:

Off-shore Oil Project 
(All amounts in £M) 

Target 
Cost

Actual 
Cost

Cost
Saving

Percent 
Saved 

Britinnia 1,500 1,200 300 20% 
BE ETAP 926 742 85 9% 
BP Andrew 373 287.5 85.5 23% 
Interconnector 316.5 240 76.5 24% 
 

Wandoo Oil Platform, WA
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Examples of Alliancing
Sydney Northside Tunnel Project
– 19.5 km tunnel, 3 TBMs - 6.3, 6.0, 

3.8m diameter
– Competitive award components
– Client-engineer-contractor in joint 

venture simple contract arrangement, 
open book accounting

– Pain-Gain (risk-reward) agreement
– Comprehensive performance 

measurement system
– Agency is satisfied with the 

outcome……..(see evaluation data)

Channel Tunnel Rail Link, UK
– Completed under target cost 

and ahead of schedule
– See the Construction Task 

Force Report of the to the 
UK Deputy Prime Minister 
(“Rethinking Construction”), 
UK Dept. of Environment, 
Transport and Regions, 
London 1998
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CTRL UK

42

PART 5:
Case Study: Alaskan Way Tunnel
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5a.  Program History

Nisqually 
earthquake 
damages 
viaduct

2001 2004
Draft EIS 
analyzes five 
alternatives

2006
Supplemental 
Draft EIS 
analyzes 2 
alternatives:
- Tunnel
- Elevated 

2007
No/no 
advisory 
vote leads to 
new 
“stakeholder”
approach

2009
Governor, 
Mayor, 
County Exec 
sign bill 
endorsing 
bored tunnel 
alternative

2011

Public process

Hired SR 99 
bored tunnel 
design-build 
contractor.

44

October 2001 Concepts, 
Bored Tunnels - 1st & 2nd Avenue
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What it took to get a decision …….

Approximately 77 alternatives advanced between 2001 and 2008
Many decisions were not supported – negative public votes
Lack of political and stakeholder alignment
Stakeholder advisory group 2008 decided that none of the existing 
alternatives were satisfactory, recommended WSDOT proceed with 
the bored tunnel with advice from consultant / interested parties
Governor, Mayor and County executive decided for the tunnel
Quick evaluation of potential range of cost ($1.4 - 2.2 billion)
Political deal reached re funding – State, City, Port
Legislature approved $1.9 billion for tunnel (Program = $3.1 billion)
Realigned WSDOT staff for the tunnel program, involved key firms
and specialized consultants (STAT and international advisory)
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Alaskan Way Viaduct Replacement Project

Public process

The Alaskan Way Viaduct and Seawall Replacement Program includes
projects for the Washington State Department of Transportation, City of 
Seattle, King County and Port of Seattle.
WSDOT’s program, Tunnel + Approaches $3.1 billion
Total WSDOT + County + City + Port over $4 billion.
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Bored Tunnel
3 km long, 2 lanes each direction.
$1.96 billion (tunnel, systems & portals)
TBM 57.4 ft EPBM (17.5 meters)
Tunnel designed to 2,500 year earthquake 
(approx 9.0 magnitude).
State-of-the-art safety systems.

Seattle 
Center

Proposed alignment
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5b: Initial Cost Estimate/Management

Developed quickly for legislative action

Informed by previous studies: 
(twin tunnels, world-wide comparisons, industry input)

Reasonable tunnel estimate, experienced tunnel cost 
estimator but - low definition of north & south portal 
areas and tunnel systems

Range estimate, 2 day workshop $1.4 to $2.2 billion 
60% probability ~ $1.9 billion

Legislative approval given, must manage to budget



49

CEVP+ - Application to Alaskan Way Tunnel

CEVP+ Process = 
Value Engineering + Risk Mitigation + Scope Changes (2+ Cycles)

Risk ID & 
Characterization

Modeling Design Definition, 
Cost Estimate 

Results 

Value Engineering, Risk Management & 
Mitigation, Scope & Other Changes 

Changes to Design, Cost 
Estimate, Risk Profile 

Base Cost 
Validation

CEVP process at 
a point in time 
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CEVP results guide and inform management during 
the planning and design process.  
1st result = project over budget (due to added scope, 
better costing, added quality, risk, longer schedule), 
Used VE process – to maintain function at lower cost 
- found savings but, not sufficient to meet budget
“Tiger teams” looked at options to reduce tunnel & 
systems, changes to north/ south structures, systems 
Leading to: new scope, configuration, margin 
evaluations, major risk sharing, inflation projections.....
The new CEVP+ estimate (using independent auditors) 
resulted in probability @ 60% = $1.96 billion 

Process to Manage to Budget
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CEVP+ Results (2010)

60% mitigated 
probable cost 
$1.96 billion
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CEVP+ Schedule

Desired 
completion

Latest completion date

Incentives for contractor to meet 
desired completion $100k/day, 
not to exceed $25 million
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Conclusions
Use of risk-based cost estimating, CEVP, combined with 
Value Engineering and targeted scope changes allowed 
better understanding of cost drivers
Better understanding allowed agency management to 
agree to key changes to stay within budget
Risk sharing, shared allowances & incentives structured 
protection for the contractor, reduced bid contingency
“Upset price” forced contractors to be very competitive
2 contactors under upset price
Major difference - higher technical credits for one bidder
Contracted with “best value” bidder
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5c:  Contracting & Delivery Strategies
WSDOT Megaprojects
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SR 99 Bored Tunnel Alternative
Phased Procurement

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Environmental process

Tunnel design and 
construction

Bored tunnel open to drivers, central 
viaduct demolition begins

Supplemental 
Draft EIS

Final EIS Record of 
Decision

Design-build 
Notice to 
Proceed 1

Design-build 
Notice to 
Proceed 2

Tunnel 
substantial 
completion

Tunnel boring 
machine 
delivered

Design-build 
contract 
awarded

Tunnel boring 
begins

Tunnel boring 
complete
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Risk Allocation and Contracting Decisions

Base Cost: Majority of contract
Fixed Price (lump sum items) - $1,090 M
Unit Bid Prices – Compensation grouting
Funds – Earned as work is performed

South U Section – $50 M
Escalation – $110 M  
Insurance – $100 M

Allowances: Shared 75/25 if reserve is left (*)
* Deformation Mitigation & Repair Fund – $20 M
* Shared Contingency (intervention/differing site) – $40 M
Port of Seattle – $20 M

Incentives: $100 K per day up to $25 M completion < Nov 2016

Goal:  Level playing field, minimize need for large contingency, 
share risk, incentivize
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Base Scope Budget ($ millions)

Original Project Amount $1,090

South U-Section Fund $50

Escalation Fund $110

Bonds and Insurance Fund $100

Total Project Commitment $1,350

Allowances & Incentives
Deformation Mitigation and Repair Fund $20

Port of Seattle Allowance $20

Shared Contingency Allowance $40

Completion Incentive $25

Total Allowances $105

Bored Tunnel Contract - Cost Summary
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Opportunity for innovation.
Confidential discussions in RFP process.
Equal or better.
No cost information.
ATC’s owned by WSDOT.
All ATC’s shared with winning team for consideration.

ATC Considerations

Alternative Technical Concepts (ATC’s) 
- allowed in the procurement / RFP process
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ATC – Revised South Portal Design Concept
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Proposal Best Value Selection

Best Value Score =  Total Proposal Price – Technical Credits 
assigned
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WSDOT obtained “best value” offer. 
Construction bid within budget.
Specific definition of risk 
allows improved price certainty.
Risk model provides for 
an equitable  split of risk.
The defined process is both 
transparent and functional.

Key personnel (procurement  phase):

Summary, Alaskan Way Tunnel

Program: WSDOT: Linea Laird, Matt Preedy, Kimberly Farley, Ron Paananen, Dave Dye, 
Pat McCormick, Brian Neilsen, John White; PB: Eldon Abott, Mike Rigsby, Rick Conte; 
HMM: Chris Bambridge; JA: Craig Kolel +++.  
STAT 1 & 2: John Reilly, Brenda Bohlke, Gregg Korbin, Rick Lovat, Toby Wightman 
+ Harvey Parker, Walter Mergelsberg, Jan Keiser, Dwight Sangrey 
Advisors, Program + CEVP SMEs:  Gianni Arrigoni, Vittorio Gugliemetti, Otto Braach; 
Ed Plotkin, Bob Goodfellow, Don Hilton, Dick Sage (Cost); Ed Cording, Ken Smith, 
Khalid Bekka, Allan Keizur, Paul Silvestri, Bill Womack.
STP:  Chris Dixon, Greg Hauser, Juan Luis Magro +++++
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Lessons, what works for us…

• Our outlook, our paradigms - are conditioned by our 
environment, experience, teachers, mentors

• “Lessons-learned” - in the real world 
- tell us what works and 
what doesn’t 

• Partners, parents, 
families, friends, 
and mentors – help 
us to build who we 
are and influence 
what we can achieve

• Nature is a very 
good teacher – we need to learn and respect her rules 
and apply those lessons to our work and our projects
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Conclusion, Questions
Thank you for your interest and attention
We have time for a few questions.


