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Note from the Editor
Donovan Hatem is pleased to present a special edition of its D&C Reporter.  The publication is 
dedicated to the discussion of delivery methods and risk allocation for subsurface projects.  David 
Hatem’s thought provoking and comprehensive analysis provides valuable guidance to industry 
professionals, and we trust you will find this article informative and helpful.  

If you have any questions or wish to discuss this article or any issue impacting the design and 
construction industry, please reach out to us.

Best regards,

Stephen F. Willig

Early Contractor Involvement: 
Rethinking and Recalibrating  
Delivery Methods for Subsurface 
Projects1

 

By David J. Hatem, PC 

INTRODUCTION

For more than half a century, the underground design and construction 
industry has been challenged to develop and successfully implement 

approaches to improve delivery and risk allocation, and minimization of disputes, 
on major subsurface projects.  In the last two decades, intensified efforts to 
address those challenges have concentrated and resulted in increased utilization 
of delivery methods alternate to the long-dominant and pervasive traditional 
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design-bid-build (“DBB”) method.  Design-Build (“DB”) has 
emerged as the preferred delivery method for many project 
sponsors of major subsurface projects.

In the last several years, problematic trends have been 
identified and serious questions raised about whether 
conventional DB is meeting the challenge of improving 
project delivery and achieving realistic procurement pricing 
and balanced risk allocation on heavy civil and major 
subsurface projects.2   Reports abound regarding claims 
and disputes among project participants; unrealistic pricing 
and contingencies; imbalanced risk allocation; substantial 
financial losses experienced by Design-Builders; and the 
concerning increase in professional liability claims by the 
latter against their Consulting Engineer subconsultants.3   

These losses and claims have resulted in the significantly 
diminished availability and capacity of bonds and project-
specific professional liability insurance required to support 
principal project participants in the delivery of those 
projects.4 

The megaproject characteristics of major subsurface 
projects – complexities; substantial construction values; 
varied and fragmented design and construction scope 
distributions; critical design and construction interfaces and 
interdependencies; and diverse roles and responsibilities of 
multiple participants – elevate and intensify the risks and 
stakes for project participants.5 

The recent industry critical spotlight on conventional 
DB fairly raises a basic question:  Is conventional DB 
intrinsically the problem, or is that delivery approach simply 
a manifestation and symptomatic of more dysfunctional 
characteristics and fundamentally flawed premises 
and expectations underlying the assignment of project 
participant roles and responsibilities and risk allocation 
inherent in all delivery methods for subsurface projects?  

This paper will examine that question and analyze whether 
Early Contractor Involvement (“ECI”) methods , such as 
Progressive Design-Build (“PDB”) and Construction Manager/
General Contractor (“CM/GC”), are prudent approaches that 
may provide more sensible and successful procurement 
and contractual strategies and mechanisms to improve and 
inform pricing realism and the balance of risk allocation 
on subsurface projects by providing and facilitating 
increased opportunities for synchronized, holistic, and timely 
collaboration of the Owner, Contractor, and Consulting 
Engineer in the development and evolution of design and 
construction approaches from preliminary stages and 
through construction; and thereby be more likely to enhance 
the availability and capacity of bonding and project-specific 
insurance coverages on those projects.

SUBSURFACE PROJECTS:   
EFFECTIVE, EFFICIENT, AND BALANCED RISK 
ALLOCATION

The root causes of most problems and disputes on major 
subsurface projects stem from ineffective, inefficient, and 
imbalanced risk allocation.  Effective and efficient risk 
allocation requires an identification and realistic assessment 
of relevant risks, as well as the prudent assignment of 
appropriate roles and responsibilities to project participants 
in a manner that correlates and aligns with their reasonable 
ability to control and manage the variables likely to 
cause the occurrence of the identified risks and mitigate 
the consequences.6   Balanced risk allocation involves 
the allocation of risks in a manner that is fair, realistic, 
and sensible given the assigned respective roles and 
responsibilities of the project participants.7 

SUBSURFACE CONDITIONS RISK ALLOCATION:  CRITICAL 
AND INHERENT FACTORS AND CHARACTERISTICS

Effective, efficient, and balanced risk allocation on 
subsurface projects depends upon the holistic consideration 
of the interdependencies, interrelationships, and 
dynamics that define critical and inherent factors and 
characteristics of subsurface projects. These factors and 
characteristics require and depend upon recognition that:

• The adequate scope and quality of subsurface 
investigation are essential.

• Subsurface conditions risk and assessment are 
especially specific to particular site conditions.

• Subsurface conditions risk allocation is significantly 
imprecise and often grounded in subjective and 
judgmental assessments. 

• The meaningful and timely opportunity for 
reasonable and realistic evaluation of available 
subsurface data should occur in synchronization with 
the development of the contemplated permanent 
works final design and construction means/methods 
approaches.

• The compatibility and suitability of those approaches 
in the reasonably anticipated subsurface conditions 
are based upon available subsurface data and 
related evaluations.

• The availability and opportunity to reasonably 
evaluate subsurface data, evaluations, final design, 
and construction means/methods approaches 
should occur prior to contractual commitment as to 
construction cost and risk allocation terms.
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• Understandings as to the interactions and 
interdependencies among the roles and 
responsibilities of project participants are essential.

• There are critical dependence and 
interdependencies of the design and construction 
approaches in the context of both anticipated 
and encountered subsurface conditions during 
construction.

• The iterative, evolving, and continuous nature of the 
design and construction approaches is influenced by 
actually encountered subsurface conditions.

• The continuous and meaningful involvement and 
site observations by the Consulting Engineer during 
construction is necessary to evaluate the efficacy of 
the design in the context of specifically encountered 
subsurface conditions. 

• The need for a relatively flexible planning and 
pricing approach that recognizes the potential 
that (a) encountered subsurface conditions during 
construction may differ from those anticipated in 
the design approved for construction; and (b) design 
and construction approaches contingently may need 
to be modified based on subsurface conditions (i) 
actually encountered during construction; and (ii) 
that fall within reasonably anticipated probable 
variation parameters.  

The overarching question is how these critical and inherent 
factors and characteristics can be sensibly aligned and 
synchronized with the assigned roles and responsibilities of 
project participants to achieve pricing realism and effective, 
efficient, and balanced risk allocation.

SUBSURFACE PROJECTS: DELIVERY METHODS

The various project delivery methods are distinguished by 
how the roles and responsibilities of the project participants 
are assigned and how risks are allocated to address these 
critical and inherent factors and characteristics. The 
selection of a delivery method should, of course, be made 
on a project-specific basis, and predicated upon evaluation 
of appropriate considerations.10 

• Delivery method selections may generally be viewed 
as driven, distinguished, and determined by the 
answers to the following questions:

• What are the critical programmatic objectives, 
expectations, criteria, and constraints as to cost, 
time, design, and construction standards?

• To what extent does the Owner want or need 

to control design development; or prescribe or 
constrain construction means/methods (for 
example, due to third-party impacts and other 
considerations)?

• How will specific roles and responsibilities of each 
project participant be assigned?

• How will risks be allocated among the project 
participants?

• How will contracts be drafted to clearly and 
consistently define and document the roles, 
responsibilities, and risks of the respective project 
participants?

The answers to these questions will predominantly inform 
prudent decision-making as to the appropriate delivery 
method.

In all delivery methods, contracts should endeavor to clearly 
and consistently define and document the respective risks, 
roles, and responsibilities of project participants; ideally, 
contracts should also strive to anticipate and provide 
mechanisms to address modifications in design and 
construction approaches, as well as in commercial, risk 
allocation, and other terms, that may be required based on 
encountered subsurface conditions, within contractually 
defined and anticipated probable variation parameters. On 
complex subsurface projects, especially of a megaproject 
character, there are a network of contracts by and among 
certain project participants; conscientious efforts should 
be focused on the coordination and alignment among 
the terms of those various contracts, especially as relate 
to the interrelationships and assignment of roles and 
responsibilities and allocation of risks among the project 
participants. 

DESIGN-BID-BUILD AND CONVENTIONAL DESIGN-BUILD 
SUBSURFACE PROJECTS:  DISTINCTIVE AND COMMON 
ASPECTS AS TO TYPICAL ROLES, RESPONSIBILITIES, 
AND RISKS

DBB

In DBB, the Owner directs and controls the scope and 
quality of the subsurface investigation, as well as the 
evaluation of subsurface data and analyses as relate to 
the design and anticipated construction approaches. The 
Owner also controls and is responsible, either through 
explicit contract terms or implied warranty obligations, for 
the accuracy, adequacy, suitability, and constructability 
of the permanent works final design in the anticipated 
subsurface conditions.11   Typically, on major subsurface 
projects, differing site conditions (“DSC”) risk is shared with 

continued on page 4
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the Contractor through contractual provisions that define 
entitlement standards, and are particularly facilitated and 
reinforced by a Geotechnical Baseline Report (“GBR”).12   In 
DBB, the Contractor typically is responsible for the design 
and implementation of appropriate means, methods, 
procedures, sequences of construction, and the selection 
of suitable construction equipment to be utilized in the 
construction process (“construction means/methods”) in the 
reasonably anticipated subsurface conditions.  Construction 
means/methods can significantly influence both the 
successful implementation of the permanent works design 
and the interactive behavior of subsurface conditions during 
construction.

In DBB, the design of permanent works is completed prior 
to and typically absent any involvement or input of the 
Contractor; and typically, the Contractor plans, designs, and 
implements its construction means/methods independent of 
Owner involvement or input. Risks, roles, and responsibilities 
are often assigned in DBB without due regard to (a) the 
relationship, interaction, and interdependencies among 
those assigned risks, roles, and responsibilities, or (b) the 
critical and inherent factors and characteristics. The 
DBB approach, with its sequential and independent design 
and construction demarcations, creates relatively rigid 
boundaries and dysfunctionality in the execution of assigned 
roles and responsibilities that are often irreconcilable with 
and subvert effective, efficient, and balanced risk allocation, 
and underlie many disputes during construction.13   

CONVENTIONAL DB

In conventional DB, risks, roles, and responsibilities are 
assigned differently than in DBB.  The Design-Builder 
typically is responsible for the adequacy and suitability of 
both the permanent works final design and the construction 

means/methods. Additionally, subsurface conditions 
risks may or may not be shared in accordance with the 
conventional entitlement standards typically utilized in 
DBB.14   The development process for the final design – 
more or less – involves interactions between the Owner 
and the Design-Builder, but, significantly, these interactions 
typically occur in conventional DB after (a) the award of 
the Design-Build Contract; and (b) the Design-Builder’s 
commitment to (i) a fixed price based on limited design 
development and incomplete subsurface investigation, 
and (ii) relatively imbalanced risk allocation terms.  In this 
procurement and contractual regime, these interactions 
often are not fairly characterized as collaborative, nor are 
the permanent works final design and construction means/
methods developed based upon transparent and mutually-
understood (a) evaluations of anticipated subsurface 
conditions; (b) reasonably anticipated probable parameters 
of subsurface conditions variations that may be encountered 
during construction and that may warrant modifications 
to the planned design or construction means/methods; 
(c) contingent details or other specifics of design and 
construction approaches involved in any such modifications; 
or (d) determinations of how and whether any such required 
modifications will be compensated or warrant adjustments in 
contractual risk allocation.

Despite their distinctive aspects relating to assignment 
of roles and responsibilities and allocation of risks among 
project participants, both DBB and conventional DB have 
in common procurement and contractual regimes that do 
not allow for timely, simultaneous, and transparent Owner-
Contractor interactions, collaboration, or input in (a) the 
evaluation of subsurface conditions risk; (b) the permanent 
works design development process; or (c) the design and 
development of contemplated construction means/methods. 
Furthermore, neither delivery method embraces or is 
receptive to reasonably contemplated probable variations in 
subsurface conditions encountered during construction that 
may necessitate modifications to the planned permanent 
works design or construction means/methods approaches, 
and corresponding commercial and contractual risk 
allocation adjustments.

More specifically, in DBB, Owners may be less receptive to 
proposed modifications to the final design after the issuance 
of construction documents and fixed cost commitment 
given their perceived confidence in and responsibility for 
the adequacy of that design. Similarly, in conventional DB, 
the Design-Builder may resist modifications to the design 
approaches that formed the basis of its pre-award technical 
preliminary design and pricing proposals, as well as its 
contractual fixed price and risk allocation commitments.

The bottom line is that both DBB and conventional DB 



Design and Construction Management Professional Reporter |Fall 2023

5

are conceived and structured in a manner in which roles 
and responsibilities are independently and inflexibly 
assigned in fragmented and demarcated manners that do 
not adequately and realistically account for the inherent 
interrelationships, interdependencies, and dynamics 
required for effective, efficient, and balanced risk allocation, 
considering the critical and inherent factors and 
characteristics of subsurface projects.

This fragmented and disintegrative structure during critical 
pre-construction phases of planning and development of 
design and construction approaches leads to:

• Misalignment in the assessment and pricing of 
anticipated risks, especially subsurface conditions 
risks.

• Divergence and polarization of financial and 
contractual interests among Owner and Contractor 
(or Design-Builder).

• Fixed price contracting approaches that do 
not reflect the realities of (a) reasonable risk 
assessments based on available data, or (b) 
contingencies in planning of modifications to design 
and construction approaches due to reasonably 
anticipated probable variations in encountered 
subsurface conditions.

• Constrained and inflexible design and construction 
approaches that are either overly-conservative in 
DBB or unduly optimistic in conventional DB; neither 
of which spectrum is responsive or receptive to 
the realities of necessary modifications in final 
design and construction approaches that may be 
required due to reasonably anticipated parameters 
of probable variations in encountered subsurface 
conditions.

• Aversions, intolerance, and inflexibility to such 
modifications resulting in the elevated occurrence of 
adversarial disputes and conflicts; a virtual zero-sum 
game environment.

As Sir Alan Muir Wood summarized:  

“The principal players in a tunneling project may 
be imagined to be assigned as the members of an 
orchestra.  Each needs to be able to master his own 
instrument, each needs to have a good ear for the 
contributions of others in order to be able to engage in 
the counterpoint of dialogue.  The conductor, the leader 
of the project, needs to understand how to blend the 
contributions by the players, requiring an appreciation of 
the range of pitch and tonalities – the specific element 
– of each instrument.  Too often, the tunnelling players 

are each following unrelated scores, with the conductor 
confined to the role of the orchestral administrator, 
without insight into the essence of the enterprise, the 
manager without understanding of what is managed.  No 
wonder if the result is too frequently cacophonous.”15   

CONVENTIONAL DB:  SUBSURFACE CONDITIONS RISK 
ALLOCATION APPROACHES

There are significant variations in subsurface conditions 
risk allocation approaches in conventional DB, involving 
substantially more diverse approaches than in DBB.16  
Specifically, consider the following variations:

• Owners may undertake more or less subsurface 
investigation; and may or may not furnish sufficient 
subsurface data and evaluations.

• Owners may disclaim (wholly or partially) the 
Design-Builder’s right to rely upon Owner-furnished 
subsurface data and evaluations.

• Subsurface information and reports may be 
classified as “Contract Documents with reliance 
rights” or merely as “Reference Information 
Documents,” with non-reliance and other (more or 
less specific) disclaimers as to the latter.

• The Contract Documents may or may not include a 
Geotechnical Data Report (“GDR”), or a Geotechnical 
Baseline Report (“GBR”), with differing orders of 
precedence or priority assigned to those reports.17 

• The Contract Documents may or may not include 
a DSC or other provision for sharing subsurface 
conditions risk.

• The scope of entitlement standards under 
conventional DSC contractual provisions may be 
substantially restricted and allow for equitable 
adjustments for only limited types of DSCs.

• The Contract Documents may contain a provision 
stating that the Owner’s acceptance of the Design-
Builder’s alternative technical design concept may 
or will alter the otherwise governing risk allocation 
regime for subsurface conditions.

Each of the above approaches will likely have a significant 
impact on the extent to which risk is allocated in an 
effective, efficient, and balanced manner.  On conventional 
DB projects, experience has demonstrated a greater 
propensity of some Owners to implement these approaches 
in a manner that leads to imbalanced risk allocation.

CONVENTIONAL DB:  IMBALANCED SUBSURFACE CONDITIONS 
RISK ALLOCATION RATIONALIZATIONS

continued on page 6
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Some Owners rationalize imbalanced subsurface conditions 
risk allocation to the Design-Builder on some or all of the 
following reasons:

• The Owner’s need for cost certainty at the time of 
contract award.

• The perceived correlation and interconnection 
between the Design-Builder’s responsibility for 
design adequacy and its absolute responsibility and 
risk undertaking for subsurface conditions variations.

• The belief that the Design-Builder’s design adequacy 
responsibilities would be undermined if subsurface 
conditions risk were shared.

• The position that the Design-Builder’s responsibilities 
for subsurface conditions investigation and data 
evaluations are not consistent with a risk sharing 
approach to subsurface conditions risk.

CONVENTIONAL DB CASE STUDY:  OTTAWA CONFEDERATION LINE 
PROJECT – STAGE 1: SUBSURFACE CONDITIONS RISK ALLOCATION 
PROCUREMENT AND CONTRACTUAL APPROACH

The Ottawa Confederation Line Project – Stage 1 addressed 
subsurface conditions risk allocation as follows:

• Procurement Approach:  The Owner’s objective was 
to maximize risk transfer to the Design-Builder to 
obtain a fixed price competition during the proposal 
phase and in the contract award, and to allocate 
virtually all subsurface conditions risk to the Design-
Builder.  The procurement utilized a gated risk/
ladder approach that provided strong incentives 
to proposers to assume maximum subsurface 
conditions risk. The “top rung” of the ladder position 
was granted to proposers who accepted the highest 
level of subsurface conditions risk with no reliance 
upon the GBR or GDR. Accordingly, the DB Contract 
was awarded to the Design-Builder which accepted 
virtually all subsurface conditions risk.

• Contractual Approach:  The successful Design-
Builder was allocated virtually all subsurface 
conditions risk.  As a general principle, no relief was 
provided due to subsurface conditions expected or 
encountered in design or construction.  The sole 
partial relief exception was for the “bursting or 
overflowing of water tanks, apparatus or pipes if 
such events are not attributable to the actions or 
omissions of [Project Co. or Design-Builder] and are 
not properly inferable, readily apparent or readily 
discoverable from the Background Information.”18 

A December 2015 Report authored by Deloitte and 

The Boxfish Group (“D/B Report”), commenting on the 
Confederation Line procurement and contractual approach, 
stated:

“Although the bid teams had initially indicated that they 
… would not assume all tunnel risk, this [procurement 
approach] caused each bid team to accept the risk.  The 
driver for this acceptance was the competitive tension 
brought by the ‘Gating’ process – even though all the bid 
teams did not want to assume the full risk, they could 
not convince themselves that their competitors would 
not find a way to accept the risk.  In the end, this ‘Gating’ 
triggered an ability to prove it possible for the teams to 
obtain the guaranteed financing packages required while 
taking on full tunnel risk.”19 

The D/B Report further stated:

• The ability to transfer all subsurface risk was 
“novel and extremely successful” and the gated 
risk procurement approach “was a critical element 
leading to the single fixed-price for the entire 
project.”

• The “value of this approach” was demonstrated 
by the Owner’s ability to hold the Design-Builder 
contractually responsible for a $100m loss due 
to a sinkhole that caused a portion of the tunnel 
and surface level to collapse due to unanticipated 
subsurface conditions.

• The same procurement and contractual approach 
should be utilized on future Public-Private 
Partnership (“P3”) projects.

The November 2022 Final Report of the Ottawa Light Rail 
(“Confederation Line”) Transit Public Inquiry expressed 
caution and reservations about the procurement and 
contractual approach to subsurface conditions risk 
allocation utilized on Confederation Line Stage 1, in stating:

• The approach led to adversarial relationships, 
contentious disputes, and delays arising out of the 
sinkhole event.

• Private sector participants are increasingly reluctant 
to bid on P3 and other major DB infrastructure 
projects, especially subsurface megaprojects 
involving significant and substantial subsurface 
conditions risks.

• Balanced approaches to subsurface conditions risk 
allocation should be evaluated and, as appropriate, 
implemented on major DB subsurface projects.

• The P3/DB delivery method may not be appropriate 
for all subsurface projects.20 
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The following statements from the ASCE’s Geotechnical 
Baseline Reports: Suggested Guidelines are relevant to this 
discussion:

“A number of DB projects in Canada over the last 
decade were advertised with a GBR and a Differing Site 
Condition (DSC) clause in the bid documents.  Bidders 
were advised that if they chose to bid the work with 
these provisions, the owner would add a financial penalty 
to their bid totals.   Such substantial penalty could cause 
an otherwise low bidder to lose the competition.  Bidders 
were also given the ‘option’ to avoid the bid penalty by 
agreeing to have the GBR and DSC clause removed from 
the contract, resulting in significant risk transfer to the 
contractor relative to subsurface conditions.  Some have 
referred to this as a form of commercial blackmail.  It is 
also noted that this practice would not be allowed on US 
federal contracts governed by the Federal Acquisition 
Regulations.  It certainly does not represent a fair 
contracting doctrine on behalf of the owner.

A strategy of coercing bidders into accepting all ground risks 
is bad for the bidder and ultimately bad for our industry.  It is 
an unfair attempt to circumvent an owner’s responsibility to 
pay a fair price for the risk of unknown conditions in its own 
property, and it tends to reward the most reckless bidders 
at the expense of the most prudent ones.  It may also give 
owners a false sense of security because there are other 
bases for claim, such as the Implied Warranty (there may 
be an implied warranty that the boring log information is 
accurate) doctrine, failure to disclose, superior knowledge, or 
misrepresentation.

One concern about unfair one-sided contracts is that a bad 
precedent may tend to perpetuate bad practice.  Hopefully, 
these practices can be curtailed.  That certain contractors 
are beginning to push back on all-risk-transfer contracting 
was the focus of an article in Engineering News Record (ENR) 
in November 2019 (Rubin et al. 2019).  The article recounts 
that a number of bidders are stepping away from contracts 
that fail to disclose a well-defined baseline because 
unknown conditions can easily lead to financial losses on 
their balance sheets.  As a result, they have taken steps to 
reduce the percentage of fixed-price contracts that fail to 
promise equitable compensation for undisclosed conditions.  
Project delivery methods are a focus in the ENR article, 
with Public-Private Partnership delivery being seen as a 
process of choice to achieving full risk transfer.  A number of 
international companies were cited or quoted in the article.  
Although underground construction projects were not 
featured in the article, a number of aviation, highway, and 
transit programs with subsurface claims were discussed.

From a balanced perspective, full-risk transfer practices 
common to surface-based construction are disadvantageous 

for underground projects.  To avoid adverse trends that 
are affecting the underground industry, it is recommended 
that owners and their advisors be informed of this reality if 
they seek more competition, lower outturn cost, and less 
acrimony between the parties concerned”.21 

SUBSURFACE CONDITIONS RISK ALLOCATION:   
FLAWED AND UNREALISTIC PREMISES AND 
EXPECTATIONS

Despite their fundamental differences, DBB and 
conventional DB share, and are predicated upon, three 
flawed and unrealistic premises and expectations:  (1) that 
roles and responsibilities on subsurface projects should be 
compartmentalized and contractually assigned and executed 
independently and rigidly among project participants; (2) that 
procurement methods must be conceived and implemented 
on that basis; and (3) that consideration and implementation 
of potential modifications in permanent works design or 
construction means/methods, due to probable variations in 
encountered subsurface conditions, are to all extents to be 
minimized, or even eliminated, to avoid disrupting previously 
contractually defined design and construction approaches.  
Demarcations as to roles, responsibilities, and risks often 
are not as clear, definitive, and absolute as may appear 
in contractual terms, nor are they appropriate given the 
inherent factors and considerations of subsurface projects.

The need to develop and implement procurement and 
contractual methods, that are intended to achieve those 
premises and expectations, lies at the root of problems 
and disputes arising from ineffective and imbalanced risk 
allocation on subsurface projects.

As Sir Alan Muir Wood stated:

“Good tunnelling practice demands continuity and 
interaction of planning, investigation, conceptual design, 
detailed design and construction.  Each is dependent 
to a degree on the others.  A site investigation, for 
example, needs to be directed to obtaining information 
of particular relevance to a specific form of tunnelling; 
where unexpected features are revealed, the tunnelling 
strategy may need to be reconsidered and the site 
investigation appropriately varied.  Conceptual design 
and construction are particularly interdependent since 
the former may depend upon quite specific features of 
the latter for success, with the need to ensure that these 
are rigorously implemented.

Present trends in commissioning tunnelling tend to 
ignore a condition for good tunnelling: the overall 
management of the design process.  The many 
engineering activities of a project are subdivided and 
performed sequentially or separately, with only limited 

continued on page 8
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coordination.  This ensures that interaction cannot occur 
and that the specific needs cannot be addressed in the 
early phases.

The single motive appears to be to ensure fixed costs 
of each fragmented activity, an objective far removed 
from obtaining good value for money.  The costs may 
well be fixed – up to a point – but the price for so doing 
will be high and good tunnelling practice suffers in 
consequence. The goal of economic tunnelling, which 
benefits all involved, is effectively prevented. 

Moreover there are greatly increased risks of disputes 
and litigation because of the attempt to unload all 
responsibilities into construction.  This procedure is 
as good for the legal profession as it is disastrous for 
good engineering.  Tunnelling methods based on the 
observational method (ISOM) [i.e. Informal Support 
based on the Observational Method] are particularly 
incapable of optimization where the overall project is 
fragmented.”22   

EARLY CONTRACTOR INVOLVEMENT:  A PATH FORWARD

Early Contractor Involvement (“ECI”) approaches, such 
as Progressive Design-Build and Construction Manager/
General Contractor, allow for more sensible and successful 
procurement and contractual strategies to improve and 
inform pricing realism and the balance of risk allocation on 
subsurface projects by allowing for increased opportunities 
for more transparency, and synchronized and timely 
collaboration among the Owner, Contractor, and Consulting 
Engineer in the development and implementation of design 
and construction approaches; and, thereby, enhance the 
availability and capacity of bonding and project-specific 
insurance coverages on those projects.23 

This paper will focus on two ECI approaches:

• Progressive Design-Build

• Construction Manager/General Contractor

PDB and CM/GC represent delivery methods with different 
and distinctive characteristics.24  However, both methods – in 
contrast to DBB and conventional DB – provide opportunities 
for substantial and meaningful interaction, constructive 
collaboration, and transparency in understanding between 
the Owner and Contractor as to risk assessments and in the 
development of permanent works design and construction 
means/methods prior to final agreement on price and risk 
allocation terms.25    In addition, both PDB and CM/GC allow 
for increased and enhanced utilization of the Observational 
Method.

PROGRESSIVE DESIGN-BUILD

PDB typically involves the following implementation 
approach:

• The Owner selects the Design-Builder based on 
qualifications or best value.

• The Owner and Design-Builder collaboratively 
conduct the subsurface investigation, subsurface 
conditions evaluations, and design development.

• The Owner and Design-Builder may collaborate in 
preparation of a joint Geotechnical Baseline Report. 

• Following interaction and input from, and 
collaboration with, the Owner, the Design-Builder 
develops the design to a level of approximately 60%, 
or more.

• The Owner and Design-Builder agree to commercial 
and contractual terms. 

• In the DB Contract, subsurface conditions risk is 
shared between the Owner and the Design-Builder, 
and the latter is responsible for the adequacy, 
suitability, and constructability of the permanent 
works final design and construction means/methods.

PDB seeks to align and synchronize design development 
and risk assessment opportunities so as to realistically and 
objectively inform design and construction approaches, as 
well as contractual price and risk allocation commitments.

CONSTRUCTION MANAGER/GENERAL CONTRACTOR

The CM/GC method is typically implemented in the following 
approach:

• The Owner engages a Consulting Engineer to prepare 
a preliminary design. 

• The Owner initially contracts with a CM based on 
qualifications.

• The CM collaborates with the Owner and the Owner’s 
Consulting Engineer in the subsurface investigation, 
the design development processes, and potentially in 
the preparation of the Geotechnical Baseline Report.

• There is a meaningful opportunity for particularized, 
negotiated, and agreed-upon contractual risk 
allocation for subsurface conditions, and for 
interactions, input, and collaboration in the 
development of design and construction approaches.

• The Owner and the CM agree on a fixed price and 
risk allocation terms at approximately 50 – 75% 
progression of the design development.
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• The Owner’s Consulting Engineer finalizes and seals 
the design.

• The Owner is responsible for adequacy, suitability, 
and constructability of the final design, given 
its dominant control in the design development 
process.26 

EARLY CONTRACTOR INVOLVEMENT:  MORE 
COLLABORATIVE, INTERACTIVE, AND OBJECTIVELY 
DOCUMENTED BASIS TO INFORM REALISTIC PRICING 
AND RISK ALLOCATION DECISIONS

At the 60+% level of design development on a major 
subsurface project – i.e., the minimal point at which the 
Contractor (in CM/GC) or the Design-Builder (in PDB)  is 
typically expected to contractually commit to a fixed price 
and risk allocation terms – the following has transpired:

• The subsurface investigation and data evaluation are 
complete or minimally substantially complete.

• Sufficient subsurface data is available to adequately 
inform the permanent works design and construction 
means/methods design and approaches.

• The permanent works design is substantially 
complete.

• There has been a reasonable opportunity to address 
and mitigate issues that have been identified in a 
Risk Register during the development of both the 
permanent works design and construction means/
methods.

• The Contractor or Design-Builder has a realistic 
and reliable basis upon which to plan, evaluate 
and allocate risk, and price (with appropriate 
contingencies) the design of permanent works and 
construction means/methods.

• An adequate, reasonably informed, and realistic 
basis exists to negotiate and contract on relevant 
and balanced risk allocation terms.

• There is an adequate contractual basis to facilitate 
resolution of any subsequent DSC disputes.27 

ECI:  ADVANTAGES FOR SUBSURFACE PROJECTS

ECI improves and increases opportunities for:

• Interface, interactions, collaboration, and alignment 
regarding:

 ▸ Subsurface conditions evaluation.

 ▸ Development of permanent works design and 

construction means/methods suitable for 
anticipated subsurface conditions.

 ▸ Identification of design criteria and details 
for anticipated contingent modifications to 
permanent works design and construction 
means/methods due to probable parameters 
of subsurface conditions encountered during 
construction.

• Development of contractual documentation of 
mutual and transparent understandings as to 
assessment, design and construction means/
methods modifications, and other contingencies, risk 
allocation, and compensation and time adjustments 
due to:

 ▸ Subsurface conditions encountered during 
construction.

 ▸ Design and construction means/method 
modifications required during construction 
due to certain parameters of encountered 
conditions.

• Collaboration in design development and contractual 
alignment of specific (and optional, contingent) 
permanent and temporary design approaches with 
particularized risk allocation and pricing.

• Reduced conservatism in design criteria, 
requirements, or details in initial released for 
construction (“RFC”) Contract Documents.

• Flexibility in technical, contractual, and commercial 
considerations due to design modifications based 
on subsurface conditions not initially assumed as a 
basis for the design of the RFC Contract Documents.

continued on page 10
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• Increased transparency and collaboration in the risk 
allocation contractual terms.

• Establishing and fostering a culture that embraces 
and effectively/fairly manages variations in 
subsurface conditions, and in required modifications  
to design and construction approaches.

As demonstrated, ECI provides several opportunities to 
correct and recalibrate the flawed and unrealistic risk 
allocation premises and expectations underlying DBB 
and conventional DB.  ECI constructively addresses the 
critical and inherent factors and characteristics, thereby 
promoting effective, efficient, and balanced risk allocation in 
subsurface projects.

In both DBB and conventional DB, the Contractor’s or 
Design-Builder’s fixed price is based on a design; in DBB, 
typically the Owner is explicitly or impliedly responsible for 
the adequacy and suitability of the final design, and in DB, 
the Design-Builder bears that responsibility.28   In either and 
both delivery methods, contractual terms (including risk 
allocation and opportunities for cost and time adjustments 
to the fixed price) have the effect of explicitly or implicitly 
discouraging modifications to the final design during 
construction due to differing subsurface conditions.  In 
DBB, the Owner typically will bear the additional risk or cost 
due to such modifications; in conventional DB, the Design-
Builder typically will bear that risk and cost.  Simply put, 
these delivery approaches produce an aversion to receptivity 
for design and construction modifications that may be 
necessary based upon reasonably anticipated parameters of 
conditions variations encountered during construction that, 
by definition, occur after contractually-defined risk allocation 
and cost commitments have been established. 

ECI affords the Owner and the Design-Builder with 
meaningful and timely opportunities to identify and 
anticipate – through planning, design, and construction 
phase contingent modifications, as well as pricing 
contingencies – reasonable and agreed upon ranges 
or parameters of anticipated encountered subsurface 
conditions that may produce the need for such 
modifications, and to contractually address the risk or cost 
consequences for project participants.

ECI:  FACILITATING UTILIZATION OF THE OBSERVATIONAL METHOD

The observational method (“OM”) has been defined as:

“[A] continuous, managed, integrated, process of 
design, construction control, monitoring and review 
that enables previously defined modifications to be 
incorporated during or after construction as appropriate.  
All these aspects have to be demonstrably robust.  The 
objective is to achieve greater overall economy without 

compromising safety.”29  

In recent years, there has been discussion within the 
underground design and construction industry that the 
traditionally perceived boundaries between permanent works 
design and construction means/methods considerations 
may not always need to be absolute and immutable.  In 
addition to the benefits of allowing a Contractor to provide 
early input in the development of permanent works 
design under ECI, there has also been recognition that, 
in appropriate instances, the Owner and/or its Consulting 
Engineer may have valuable input, and thus should have 
the meaningful opportunity to be involved (to varying and 
appropriate degrees), in providing recommendations, criteria, 
and standards for the design of construction means/
methods.30   

Both DBB and conventional DB contractual pricing and risk 
allocation approaches have been noted to constrain the 
utilization of the OM.31   In significant part, those methods 
lack the requisite collaborative framework that allows for 
more flexible, receptive, and tolerant contractual provisions 
to verify planned design and construction approaches and 
anticipate any required modifications in those approaches 
due to reasonably anticipated probable parameters of 
variations in encountered subsurface conditions.  The 
interactive, synergistic, and collaborative characteristics of 
ECI foster a contractual and pragmatic environment that is 
more embracing of the variations and flexibilities inherent 
in the design and construction of subsurface projects and 
required to maximize OM utilization.

As previously discussed, both DBB and conventional DB – 
while distinct delivery methods – are based on structures 
that result in inflexibility in and resistance to modifications in 
planned design and construction approaches.  As explained 
below, these approaches constrain OM utilization:

“In the design-bid-build contracts, there is typically a 
separation between the designer and the contractor, 
which may create obstacles to modifying the design 
during construction and, consequently, a barrier to the 
use of the observational method.  The same kind of 
problems may arise in a design-and-build contract if 
the client keeps the right to approve all modifications 
of the design and has no incentives to do so. This 
separation can lead to disputes and confrontation 
between the actors involved.  This must be avoided when 
implementing the observational method, where high-
quality communication and cooperation are essential.”32

In DBB, receptivity to the OM is confronted by constraints.  
As stated by Powderham and O’Brien:

“Under a conventional [DBB] contract, a contractor bids 
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on a project based on a fixed design specified in the 
contract documents and on the premise that it will be 
built as designed.  The introduction of the OM within 
such a contract immediately presents commercial 
risks from the need to allow design changes during 
construction.  Such risks tend to fall predominantly 
upon the contractor who can consequently be exposed 
to the double disadvantage of less return but more 
ownership of the design.  Risk allocation is reasonably 
well defined in a conventional [DBB] contract where most 
of the design risk is taken by the client and most of the 
construction risk is carried by the contractor.”33 

The integration and synchronization of design and 
construction in conventional DB improves opportunities for 
OM utilization:

“Design-and-construct contracts are intrinsically more 
amenable than other forms to inclusion of the OM.  They 
allow a contractor to team up with a consultant at the 
time of tender and to offer the client a more effective 
solution.”34  

However, regarding conventional DB, CIRIA Report 185 
further states:

“Design-and-construct forms of contract are not without 
problems.  More often than not the client’s adviser has 
prepared the feasibility study and produced an outline 
design for the purpose of seeking tenders.  That adviser 
– who quite properly has an influence in assessing the 
tenders – might not have the wisdom, knowledge and 
experience to assess objectively a tender that contains 
an OM solution.  Consequently the tender is likely to be 
unsuccessful.  The adviser could also have an auditing 
role and, therefore, possibly restrict the design process.

The real problem for a contractor who wishes to pursue 
the OM in a design-and-construct environment arises 
when the client has strict approval requirements on the 
contractor’s design or an independent check is required.  
The client, having accepted an offer for a lump-sum 
price and off-loaded the risk, has no incentive to help 
the contractor through a prompt or sympathetic approval 
system.  The client’s approval consultant or an external 
checker has even less interest.”35  

Commenting on conventional DB, Powderham and O’Brien 
note similar limitations in facilitating OM utilization:

“[DB] forms of contract offer greater potential to adopt 
the OM where design and construction are inherently 
more closely inter-related and the contractor has 
significant ownership of the design.  However, intense 
time pressures (especially during tender phases) and 
fragmentation of design effort within an adversarial 

environment may often inhibit the adoption of the OM.  
Stakeholder approval, especially of the client, may be 
difficult to achieve.  Implementation of the OM requires 
greater effort by the designer and the contractor, and it 
may not be in the commercial interests of either party to 
pursue the OM unless there is an appropriate financial 
incentive.”36 

ECI: OM ALIGNMENT

Procurement and contractual approaches on major 
subsurface projects should aim to anticipate subsurface 
conditions risk contingencies and appropriate modifications 
in design and construction approaches that may be 
necessary to address probable and reasonable parameters 
of variations in conditions assumed and predicted 
during design development and prior to construction 
commencement.  Delivery approaches and contract terms 
should both enable and embrace the potential for such 
variations and modifications.  Success in the implementation 
of the OM is significantly influenced, if not determined, by 
such approaches and terms.

ECI improves and facilitates opportunities for OM 
implementation by fostering collaboration, flexibility, and joint 
Owner-Contractor (in CM/GC) or Owner-Design-Builder (in 
PDB) pre-construction, mutual understandings and decisions 
as to:

• The nature and extent of subsurface investigation 
required to support design development and 
constructability approaches.

• The mutually understood evaluation of subsurface 
conditions data.

• The collaborative identification and assessment of 
probable and reasonable parameters of variations 
in subsurface conditions that may reasonably be 
expected to be encountered during construction; 
and the development of standards or criteria for the 
monitoring, measurement, and evaluation of actual 
(physical or behavioral) encountered conditions.

• The collaborative development of modifications 
to permanent works design and constructability 
approaches (both as initially planned and any 
modified, contingent approaches) to be implemented 
based upon probable variations in actually 
encountered conditions.

• The contractual terms to address risk allocation 
and equitable adjustment/relief implications of any 
design and constructability modifications.37 

ECI:  RECALIBRATING PROJECT DELIVERY WITH COST AND RISK 

continued on page 12
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REALITIES

There are multi-dimensional concerns presented by the 
problematic conventional DB procurement and contractual 
practices in heavy civil and major subsurface projects.  At 
root, these concerns principally derive from mandates that 
a fixed price be contractually committed prior to sufficient 
clarity and comprehension of the expectations as to what is 
required of the DB team in the final design and construction 
approaches.  Those concerns are exacerbated by aggressive 
and imbalanced risk allocation obligations of the Design-
Builder and the unqualified flow down of those prime DB 
contract terms to the Consulting Engineer.  Further, in a 
highly competitive procurement environment, DB proposers 
often engage in aggressive pricing and do not include 
in their proposal pricing adequate contingencies for the 
unknowns and risks in project final design and construction 
approaches.

At root, the principal concerns with conventional DB 
approaches on these projects primarily and predominantly 
arise out of unrealistic expectations of project participants 
as to the actual and inherent project cost (“project cost”) 
and risks necessary to be reasonably assessed and factored 
in the design and construction of a project that meets the 
Owner’s ultimate requirements.  Simply put, the realistic 
project cost is not captured in the fixed-price award. 

Many of the Design-Builder “cost overrun” claims against 
Consulting Engineers in conventional DB derive from failures 
to adequately, reasonably, and realistically estimate and 
assess project cost and risk during the proposal phase.  
Some of those failures may be attributable to strategic 
and competitive factors and influences in the procurement 
process.  However, it appears that those failures are 
significantly due to the inability of the majority of Design-
Builder proposers to adequately define and reasonably 
predict during procurement all of the relevant design and 
construction considerations, costs, and risks inherent 
and necessary to assess and price in order to achieve the 
Owner’s ultimate requirements.  On megaprojects, the 
risks of unrealistic project cost and overly optimistic risk 
assessments are elevated. 

For the most part, Design-Builder “cost overrun” claims 
against Consulting Engineers are not genuinely attributable 
to fault, negligence, misrepresentation, or other wrongful 
conduct of most – and perhaps all – project participants.  
Rather, these claims derive and drive from the failure or 
inability to capture in the DB Contract a realistic fixed price 
basis to encompass the design and construction scope and 
cost, and associated risks inherent in delivering a project 
that meets the Owner’s ultimate design and constructability 
requirements.  Viewed in this context, the very foundation 
or predicate of a professional negligence claim against the 

Consulting Engineer for “cost overruns” is fundamentally 
flawed and misdirected. 

In DB, there is an important intersection between (a) 
project cost and (b) expectations as to design adequacy.  
In DBB, the Owner typically owes an implied warranty 
obligation to the Contractor; more specifically, the Owner 
impliedly warrants that the final design that it provides to 
the Contractor is suitable and constructable for the project.  
The Owner, in DBB, will (should) typically budget for the 
cost adjustments required to compensate the Contractor 
as a result of the Owner’s breach of that implied warranty 
obligation.  In the latter circumstance, the Owner may be 
able to recover those costs from its Design Professional 
who prepared the defective design, but typically only if the 
Owner proves that the Design Professional failed to meet 
the professional standard of care.  Put another way, not all 
design defects are due to standard of care departures and 
there are certain costs due to design defects that ultimately 
will be the Owner’s implied warranty obligation and financial 
responsibility, for which Owners should prudently plan and 
fund contingency. 

In DB, since the Design-Builder is responsible for the 
final design (and its constructability), the Design-Builder 
contractually undertakes the cost, schedule, and other risks 
attributable to design defects that do not result from the 
Design Professional’s departure from the standard of care.  
Design-Builders, like Owners in DBB, should prudently plan 
and fund contingency for non-negligent design defects. 

In DB, the cost and schedule impacts of defective design 
not resulting from the Consulting Engineer’s standard 
of care departures are an inherent and reasonably 
expected component of the Design-Builder’s pricing and 
contingencies.  Perfection is not the standard reasonably 
expected of the Consulting Engineer; and professional 
liability insurance is not intended to indemnify Design-Builder 
claims against Consulting Engineers for the Design-Builder’s 
commercial and contractual risks not attributable to the 
Consulting Engineer’s standard of care departures. 

The overarching question is when can sufficient 
understanding of design and construction approaches 
reasonably and realistically be known in a manner to 
adequately and realistically inform commitments as to 
contractual pricing and risk allocation terms. 

On major complex DB subsurface projects (and especially 
megaprojects), it is neither realistic, reasonable, nor fair to 
expect that such an understanding can or should be known 
or knowable at the time of DB Contract execution.

The acute problems associated with procurement and 
contractual practices in conventional DB that (a) require 
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a fixed price at the time of initial DB Contract award and 
(b) mandate imbalanced risk allocation terms, need to be 
corrected and a more sensible path forward developed.  In 
general, the solution should allow for deferral of contractual 
commitments as to final price and risk allocation terms 
until the Design-Builder has had a reasonable opportunity 
to understand the required design and construction 
approaches, and the site, subsurface, and other relevant 
conditions and constraints (physical and political) in which 
those approaches will materialize.  ECI provides approaches 
to address these problems by recalibrating procurement and 
contractual practices to cost and risk realities.

Some Owners may perceive ECI approaches – of deferring 
contractual commitments as to final pricing and risk 
allocation terms until a point after initial DB Contract 
award – as exposing them to either increased project costs 
or cost overrun exposures, or risk allocation terms that 
are less favorable than what they have achieved and are 
achieving presently in conventional DB.  Also, some Owners 
may contend that fixed price and aggressive risk transfer 
approaches in conventional DB procurement and contractual 
approaches have worked well for them; and, at least to this 
point, there is no discernable or compelling reason for any 
modification in those approaches. 

The question is whether these or related perceptions and 
contentions are sound, fair, sensible, or even sustainable 
in the long term, as evidenced by the recent and likely 
continued withdrawal of major Contractors, Consulting 
Engineers, and their professional liability insurers from 
conventional DB projects due to the procurement and 
contractual fixed price and associated imbalanced risk 
allocation terms. 

The experience of the past in major subsurface projects 
amply demonstrates the advisability of balanced risk 
allocation; and the promise of success in the future for the 
design and construction industry vitally depends upon it.  
Disregarding or minimizing the longer-term significance of 
specific Contractor, Consulting Engineer, and professional 
liability insurer withdrawal from the DB arena is not reflective 
of a sound or prudent owner programmatic approach.  The 
underwriting of PSPL insurance on DB projects was never 
conceived or intended to substitute or worse, compensate 
or indemnify, for claims derived from primarily commercial 
risks associated with inherent project costs due to design 
deficiencies (or otherwise) unrelated to standard of care 
departures and motivated by either aggressive and 
unrealistic bid pricing and inadequate contingencies, or 
imprudent and imbalanced risk allocation between Owners 
and Design-Builders.38  

EARLY CONTRACTOR INVOLVEMENT:  IMPROVING 

SURETY AND PROFESSIONAL LIABILITY INSURANCE 
AVAILABILITY AND CAPACITY

Unrealistic procurement pricing and imbalanced risk 
allocation practices on heavy civil and major subsurface 
projects have negatively impacted the availability and 
capacity for surety and project-specific professional liability 
insurance (“PSPL/SPPI”) participation in such projects.39  

As to PSPL/SPPI policies specifically, there is a direct 
correlation between those problematic practices and the 
frequency and severity of professional liability claims covered 
by those policies. The potential for significant improvement in 
addressing these problematic procurement and contractual 
practices by ECI approaches should also enhance surety and 
PSPL/SPPI availability and capacity.40   

SUMMARY:  HOLISTIC CONSIDERATIONS

Realistic pricing, and effective, efficient, and balanced 
risk allocation on major subsurface projects depend upon 
meaningful and timely pre-construction collaboration to 
address the interrelationships, interdependencies, and 
dynamics among permanent works design, construction 
means/methods, and evaluation of subsurface conditions, 
as well as the advisability of defining and addressing, both 
commercially and contractually, the consequences and 
the probable and reasonable parameters of anticipated 
subsurface variations in conditions that may be encountered 
during construction, which could require design and 
construction means/methods modifications.

Project delivery methods on major subsurface projects 
should realistically account for these intense interactions 
and interdependencies, and the necessary alignments 
and collaborations among the respective roles and 
responsibilities of all project participants and corresponding 
risk allocations required to address the critical and inherent 
factors and characteristics of those projects.  ECI provides 
sensible platforms and beneficial delivery approaches to 
accomplish those objectives on major subsurface projects.

The discrete and diverse subjects discussed in this 
paper share fundamental characteristics, the holistic 
understanding, alignment, and balancing of which – 
individually and collectively – are essential to effective 
solutions for some of the more vexing procurement and 
contractual problems and challenges confronting the 
achievement of successful delivery of major subsurface 
and other heavy civil infrastructure projects.  The problems 
and challenges are not confined to any particular delivery 
method.  Their sources are multi-dimensional and so are the 
components to their effective resolution.

Subsurface projects inherently involve a number of 

continued on page 14



Design and Construction Management Professional Reporter | Fall 2023

14

complex, dynamic, and evolving critical interactions and 
interdependencies in the planning, investigation, and 
evaluation of anticipated ground conditions; the selection 
and development of permanent works design; and the 
selection, design, and implementation of construction 
means/methods.  

This planning, in reality, is based more on a set of reasonable 
assumptions and expectations rather than demonstrative 
of a fixed or absolute set of understandings or immutable 
plans.  The critical interactions and interdependencies 
produce a dynamic and complex environment in which 
– despite the essentiality of plans as an initial matter – 
prudent and flexible planning depends upon reasonable 
expectations of contingencies and variations – sometimes 
material in nature – due to factors and subsurface 
conditions actually experienced, but reasonably anticipated, 
in project execution.

More specifically, subsurface conditions encountered 
during construction often vary from those anticipated and 
indicated in Contract Documents, with the consequence that 
modifications may be required in planned permanent works 
design approaches and/or construction means/methods.

In DBB and conventional DB, the relative rigidity in the 
demarcation of roles, responsibilities and risks of project 
participants defies, contradicts and subverts the dynamic, 
interactive and interdependent factors and characteristics 
inherent in design and construction approaches suitable 
in potentially variable anticipated subsurface conditions.  
Those factors and characteristics require a significantly 
higher degree of tolerance based on actually encountered 
subsurface conditions for (a) evolution and modification 
in design and construction approaches; (b) particularly 
responsive and project-specific risk allocations tailored 
to defined parameters of such modifications; and (c) 
commercial adjustments that may be warranted for cost 
or time impacts due to such modifications in planned 
approaches.

ECI provides the opportunity for embracing such 
modifications in a fair and balanced manner, and one that 
is informed by collaborative and mutual information and risk 
assessments exchange and design development, evaluation 
and exchange – i.e., transparency – that occur prior to final 
contractual commitment.

Subsurface conditions variations and consequent planning 
modifications in design and construction approaches in most 
instances will impact cost and/or time for project completion.  
Disappointed contractual and commercial expectations 
on major subsurface projects often produce disputes 
among project participants, especially when they have not 
adequately and reasonably anticipated potential design 

and construction approach modifications, and funding 
and pricing contingencies in initial planning, commercial, 
and contractual adjustment mechanisms.  Those disputes 
are likely to negatively impact profit, the ability to achieve 
successful on-time and within budget project completion 
and involve performance issues that implicate surety and 
liability insurance availability, capacity, and losses, and 
consequently adversely impact availability and capacity of 
surety and insurance on infrastructure projects.

As such, all of these subjects are, in important respects, 
inextricably interconnected and should be evaluated 
cohesively and coherently in order to achieve an effective 
alignment and balance that maximizes the opportunities for 
project success for all project participants.

ECI may not be a universal or ultimate solution to the 
procurement and contractual problems on subsurface 
projects, but it certainly is a significant corrective and 
improvement measure.
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