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Abstract:

The construction industry has had a history of increasing litigation. Due to the uncertainties
inherent in assessing and predicting subsurface construction conditions, and a greater potential to
encounter unforeseen conditions than in comparable above-ground work, underground
construction projects have lead the industry in this regard. This trend toward debilitating litigation
has arisen due to the contributing actions of owners, engineers, and contractors. Owners have
been unwilling to authorize adequate geologic exploration programs or take responsibility for
unanticipated ground conditions. Engineers have often prepared incomplete, vague, or
inconsistent plans and specifications. Contractors have tended to be excessively optimistic in their
attempts to be the low bidder. Finally, the construction industry has had to battle inbred
adversarial attitudes on behalf of the parties to a construction contract.

In discussing means to avoid and resolve disputes in underground construction, there are three
primary considerations:

1. Tools need to be implemented within the construction contract to confront the uncertainty of
the subsurface conditions to be encountered during construction.

2. Pro-active steps need to be taken by the three principal parties (i.e., the owner, design
engineer/construction manager, and contractor) to foster a cooperative attitude among the parties
toward the avoidance of disputes.

3. Tools need to be implemented through the construction contract to assist in solving contractual
problems equitably and expediently, without resorting to litigation.

Four elements of improved contracting practice that address these primary considerations are
gaining increasing acceptance within the international underground construction community:
Geotechnical Baseline Reports; Disputes Review Boards; Escrow Bid Documents; and
Partnering.

This paper addresses the matter of uncertainty of subsurface ground conditions, provides an
historical perspective on how owners, engineers, and contractors have attempted to leverage that
uncertainty for their individual benefit, and describes how each of the above elements can aid in
the avoidance and resolution of disputes in underground construction.

Keywords: The Legality of Geologic Uncertainty; Geotechnical Baseline Reports; Resolving
Disputes Without Litigation; Alternative Dispute Resolution; Arbitration; Negotiation;
Mediation; Mini-trials; Rent-A-Judge; Dispute Review Boards; Escrow Bid Documents;
Partnering.
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Means of Avoiding and Resolving Disputes During Construction

Randall J. Essex
Woodward-Clyde Consultants
Qakland, California, USA

Introduction

The construction industry has had a history of increasing litigation. Due to the uncertainties inherent
in assessing and predicting subsurface construction conditions, and a greater potential to encounter
unforeseen conditions than in comparable above-ground work, underground construction projects
have lead the industry in this regard. This trend toward debilitating litigation has arisen due to the
contributing actions of owners, engineers, and contractors. Owners have been unwilling to authorize
adequate geologic exploration programs or take responsibility for unanticipated ground conditions.
Engineers have often prepared incomplete, vague, or inconsistent plans and specifications.
Contractors have tended to be excessively optimistic in their attempts to be the low bidder. Finally,
the construction industry has had to battle inbred adversarial attitudes on behalf of the parties to a
construction contract.

In discussing means to avoid and resolve disputes in underground construction, there are three
primary considerations:

L. Tools need to be implemented within the construction contract to confront the uncertainty of
the subsurface conditions to be encountered during construction.

2. Pro-active steps need to be taken by the three principal parties (i.e., the owner, design
engineer/construction manager, and contractor) to foster a cooperative attitude among the
parties toward the avoidance of disputes.

3. Tools need to be implemented through the construction contract to assist in solving
contractual problems equitably and expediently, without resorting to litigation.

Four elements of improved contracting practice that address these primary considerations are gaining
increasing acceptance within the international underground construction community: Geotechnical
Baseline Reports; Disputes Review Boards; Escrow Bid Documents; and Partnering.

This paper addresses the matter of uncertainty of subsurface ground conditions, provides an historical
perspective on how owners, engineers, and contractors have attempted to leverage that uncertainty for
their individual benefit, and describes how each of the above elements can aid in the avoidance and
resolution of disputes in underground construction.
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The Legality of Geologic Uncertainty

A fundamental factor that underlies disputes in
underground construction is the uncertain
nature of the subsurface conditions to be
encountered during construction. Mother
Nature did not create the earth in accordance
with a handbook of material properties. Nor is
the average geotechnical engineer or .
engineering geologist blessed with
clairvoyance or x-ray underground vision.
Thus, in order to investigate the subsurface
conditions for both design and construction
purposes, we must rely on educated estimates
of four-dimensional geologic processes,
complex hydrologic conditions, and
exploration, sampling, and testing programs at
statistically insignificant levels of
representation.

The physical characteristics of subsurface
materials that will be encountered, and their
behavior during the construction phase of the
work, present a degree of uncertainty that must
be addressed up-front in the planning of
exploration programs, in the development of
geotechnical reports, and in the preparation of
contract plans, technical specifications, and
payment provisions. Our challenge as
geotechnical engineer or designer of a
particular project is: to estimate the range of
uncertainty; to present a clear and reasonable
picture of that uncertainty upon which bidders
may base their bids; and to develop a set of
Contract Documents whose constructed
components and provisions for contractor
compensation can "flex" according to the
actual conditions encountered. The challenge
for the construction manager is to approach the
project in a fair manner, and acknowledge the
right of the contractor to additional
compensation if the ground conditions warrant.
Effective management of the uncertainty of
anticipated subsurface conditions can eliminate
contingencies from contractor bids, eliminate
costly and time-consuming litigation, and thus
reduce the overall cost of construction. This,
rather than the display of one’s claimsmanship,
should be the over-riding mutual objective.

In the past, clauses in the construction
contract, prepared by Owners and Engineers,

have attempted to assign the financial risks of
such uncertainty to the Contractor. Clauses in
the General Conditions warned that the
subsurface data was not to be relied upon.
Furthermore, these clauses indicated that
bidders had the right and obligation to
investigate the ground themselves during the
bidding period. During the work, if the
contractor requested additional compensation
due to the impacts of unforseen conditions, he
would be advised, in essence: "You bid it, you
build it!"

Historically, the greatest percentage of disputes
in underground construction has resulted from
the encountering of subsurface conditions that
were different than those indicated in the
contract or expected by the bidders. Through
the 1960°s, 1970’s, and mid 1980°s, the
number and size of claims rose, causing the
relative positions of owners and contractors to
be further polarized. Owners were less willing
to accept the risk of subsurface and other site
conditions unknown to both parties at the time
of bid. In the sea of exculpatory contract
clauses that transferred all risk to the
contractor for making his own estimates of
subsurface conditions to be encountered,
contractors responded by making their own
overly optimistic projections of anticipated
conditions and ground behavior.

In the early 1970s, the U.S. National
Committee on Tunneling Technology, within
the National Academy of Engineering,
undertook a study on contracting practices.
Their report, Better Contracting for
Underground Construction (1974), had a
profound impact on the U.S. tunneling
industry. The report endorsed an alternative
philosophy for presenting, summarizing, and
interpreting geologic and geotechnical
information for bidders. Owners and
engineers began to recognize the importance of
taking contractual responsibility for what the
available subsurface information did and did
not indicate.

At the same time, actions and court decisions
began to reverse previous legal trends that
tended to favor the owner. A trend for awards
in the contractors’ favor began, despite the
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exculpatory clauses in the contract. Judges
and juries disregarded such clauses in making
their awards, because they considered them
unfair. Engineers and owners began to
recognize the false sense of security that the
exculpatory clauses provided, and the need for
alternative approaches. Both parties,
particularly contractors, have recognized the
large administrative and legal costs associated .
with protracted claims and litigation, and have’
sought more timely resolution of their claims.
At the root of the legal battles has been an
inherent degree of adversarial positioning on
behalf of both parties.

Geotechnical Baseline Reports

The manner in which geotechnical information
is presented in a construction contract has
evolved over the years, from the early days of
"You bid it, you build it", to a more
enlightened position. This slow
metamorphosis has been encouraged by timely,
milestone reports prepared by leading
engineers, owners, and contractors in the
industry.

In the early 1980s, the National Committee on
Tunneling Technology conducted a study of
more than 200 tunne] construction contracts, to
investigate the relationships between the
amount, quality, and type of presentation of
geotechnical information and the incidence of
claims. The study culminated in the two-~
volume report Geotechnical Site Investigations
for Underground Projects (1984). The report
clarified the importance of carrying out
adequate subsurface exploration programs, of
presenting the data and interpretations in a
formalized fashion, and including all geologic
reports, both data and interpretations, in the
construction contract. In response to the
recommendations presented in that report,
levels of interest grew regarding how
geotechnical information was presented within
the contract, and the contractual significance
of what was said.

As an outgrowth of those recommendations
and subsequent industry experience, a
subcommittee within the Underground
Technology Research Council (American
Society of Civil Engineers}), published a set of

guidelines in the pamphlet Avoiding and
Resolving Disputes in Underground
Construction (1989). This cornerstone
document, and its updated edition Avoiding
and Resolving Disputes in Construction
(1991), recommended, among other
contracting practices, that a "Geotechnical
Design Summary Report" (GDSR) be prepared
by the designer, which would set forth the
subsurface conditions anticipated by the
designer, and the impact of those conditions
on the design and construction. This confract
document, separate from a Geotechnical Data
Report which would present the field and
laboratory data and other factual information,
would establish a baseline set of subsurface
conditions upon which all bidders could rely,
thereby leveling the playing field at time of
bidding. The contractor would have recourse
for additional compensation, should more
difficult conditions than those presented in the
baseline be encountered during the work. The

benefit to the contractor was that he did not

need to include contingencies for occurrences
or conditions not contained in the baseline.
Benefits for the owner were:

* the financial responsibility to deal with the
subsurface conditions described within the
baseline was placed clearly with the
contractor, because the baseline descriptions
would be contractually binding;

* lower bids would be submitted due to the
absence of contingency costs; and

+ the owner would pay only for those
conditions portrayed within the baseline, and
for conditions beyond the baseline only if
and when encountered.

In addition to its use as a baseline for bidders,
the document would also serve as a baseline
for assessing differing site condition claims
during the work. The construction manager
would have a contract document written for
the purpose of describing the baseline
conditions, a description that would serve well
in evaluating the basis for change orders .
relating to ground conditions.

The use of GDSRs has grown significantly in
U.S. practice, but so has the appreciation for
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the problems that can accrue from a poorly
written report. As the practice of preparing
GDSRs has grown, so has the list of "do’s"
and "don’ts". Some of the "don’ts” are:

» Avoid the use of qualitative descriptions,
where quantitative descriptions will avoid
confusion. For example, use of the term
"high groundwater inflows" when describing
the magnitudes that the contractor can '
expect, is left open to interpretation by both
parties, as to what the basis for bidding
should be. The need to eliminate ambiguity
through quantification is no less important in

an interpretive report than it is in the
Specifications.

* Avoid ambiguous phrases, such as "if the
ground is not properly dewatered, shaft
instability may occur”. In this instance, the
contractor would have a right to assume, as a
basis for bid, that shaft instability will not
occur. Preferred wording would be "if the
ground is not properly dewatered, shaft
instability will occur” or "can be expected to
occur."”

* Do not describe conditions or anticipated
behavior more than once. Presented twice,
any ambiguity in the two descriptions will
rightfully be interpreted as confusing to the
contractor, which will likely lead to a change
order.

One of the changes that has evolved within the
last few years is the emergence of a new title
for these contractual interpretive reports,
Geotechnical Baseline Reports (GBRs). This
is just one more step in the evolution of the
concept. A stormwater tunnel project in San
Francisco, a highway tunnel project in Oregon,
and a number of tunnel contracts on Toronto’s
Rapid Transit Expansion Program are several
examples where GBRs are being or will be
utilized. Incorporation of the term baseline
into the title has helped clarify the true
objective of the report - to provide a baseline
description of the anticipated geotechnical
conditions; a baseline description that is
focused more so on the construction phase of
the project than on the design elements. The
Underground Technology Research Council
intends to publish, by the end of 1994, a

pamphlet which will expand the guidelines for
the preparation of Geotechnical Baseline
Reports. The guidelines will address a number
of issues, including the several mentioned
above, which will improve the quality of these
documents as pivotal contract documents. As
the quality and clarity of GBRs improve, their
role will be further established as a critical
tool in the process of avoiding and resolving
disputes relating to subsurface conditions.

Resolving Disputes Without Litigation

Alternative Dispute Resolution. In response
to the increasing levels of litigation
experienced in the early 1980s, the U.S.
construction industry looked to alternative
means for resolving disputes. Grouped under
the term Alternative Dispute Resolution (ADR)
methods, they include arbitration, negotiation,
mediation, mini-trials, Rent-a-Judge, and
dispute review boards. In addition to
providing the means to resolve disputes that
may arise, ADR techniques aid the parties in
understanding the issues in dispute between
them, and attempt to eliminate the adversarial
atmosphere to the greatest extent possible.

The objective of these methods is not so much
to turn over the resolution of disputes to third
parties to the construction contract, but to
provide management tools for collaborative
decision making between the contracting
parties.

ADR methods generally are invoked in the
event that an agreement on a given issue
cannot be reached between the contractor and
owner, there should be courses of action, and
timetables for each method, clearly expressed
in the contract, to describe the conditions and
circumstances under which a given ADR
method is to be invoked. Such terms may
include bi-lateral or unilateral implementation.
For example, the FIDIC International Form of
Civil and Engineering Contract, developed in
Great Britain, is founded on the principle that
the engineer, although appointed by the owner,
is expected to be neutral and unbiased in his
relationships with the owner and contractor. If
a dispute arises, the engineer is {o provide his
decision in writing to the owner and
contractor. If either party is not satisfied with
the engineer’s decision, then, after a certain
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specified procedure and time period, the party
dissatisfied with the engineer’s decision can
advance the dispute to binding arbitration for
resolution.

Arbitration. Organizations such as the
American Arbitration Association in the U.S.
have provided means for binding and non-
binding forums to hear and resolve grievances.
Such organizations provide listings of
individuals qualified in selected areas of
expertise, from which the parties may choose
one or more arbiters for a specified dispute. A
disadvantage of this approach is that
arbitration, like litigation, is usually started too
late, takes too long to reach resolution, and
costs too much. It does little to dispel the
adversarial relationship which develops before
the process can be implemented. The
resolution of a specific dispute notwith-
standing, the outcome may further erode the
relationship between the parties throughout the
remainder of the project.

Negotiation. Negotiation is a voluntary
prehearing or mandatory pretrial, which is
generally an extension of the parties’ earlier
negotiations, but is conducted by their newly
appointed representatives or attorneys. If
unsuccessful, such negotiations may also
continue as a "final attempt" pretrial under the
direction of a trial judge. However, any
settlement or resolution is only achieved by
agreement of the parties. Although this
method can avert a trial, its success depends
on the attitudes and expertise of the
representatives. If these individuals happen to
be opposing attorneys, they must be dedicated
to the success of their mission. Otherwise,
they might as well be in court.

Mediation. Mediation is a widely used
technique wherein the parties continue their
negotiation with the assistance of a mediator.
The mediator serves at the request of the
disputing parties and facilitates, but does not
dictate, the negotiation. The process may
involve joint meetings as well as sequences of
separate meetings with each party. The
mediator undertakes to clarify each party’s
concept of the facts, priorities and positions;
loosens rigid stances; explores alternative
solutions; and seeks trade-offs. The mediator

is an agent of reality, never an advocate for
either side. The outcome is either a resolution
of the dispute or a step toward other recourses.

Mini-trials. A mini-trial, which can be
voluntary or contractually mandated, is a
structured settlement procedure, with each side
presenting its case before either neutral
participants or senior representatives of the
disputing parties. Rules and formats have -
been developed for these processes, such as
those prepared by the American Arbitration
Association and the U.S. Army Corps of
Engineers. One benefit is that the parties can
often derive their relative positions without
going through the long, drawn-out procedures
followed in conventional litigation. The
dispute can then be resolved in days or weeks
rather than years.

Rent-A-Judge. The "Rent-A-Judge" proce-
dure involves a judge (usually a retired state or
federal magistrate) who presides over a private
litigation. The parties submit their dispute to
the judge, with a pre-established consensus
that the decision will be binding or non-
binding. The process can greatly expedite an
outcome, because the parties can select a
presiding individual based on availability.

One benefit is that the parties may tend to
accept the opinions of a retired judge more so
than another neutral party. A disadvantage is
that the judge may be knowledgeable in the
law, but less knowledgeable on construction
matters. In this case, the parties could also
select a professional advisor to the judge, to
assist in the assessment of construction issues.

Dispute Review Boards. Dispute review
boards (DRBs) are generally created by
contractual agreement, and typically comprise
three members. One member is nominated by
each of the disputing parties, who is also
subject to approval by the other party. The
members generally cannot be employees or
assoctates of the parties. The two approved
members then nominate a third member, who
is also subject to approval by both parties, and
who generally chairs the board. The objective
of the DRB is to be kept apprised of the work
as it progresses, through distribution of
progress reports and through periodic site
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visits, whether there is a dispute or not. In
this manner, the DRB has an opportunity to
hear from all parties how the project is
proceeding, and can view the site conditions
under "no dispute" conditions. If a dispute is
presented, the DRB has a working knowledge
and background understanding of the project
as a basis for assessing the merits and
financial impacts. General guidelines for
conduct of the DRB are included in the
contract documents, however the details of the
DRB’s procedures are developed by the board
members themselves.

One significant difference between the DRB
process and other ADR methods is that the
DRB gets involved at the beginning of the
project, and maintains a degree of prestige
among the contracting parties. The existence
of the board serves to encourage cooperation
between the parties, and serves as a deterrent,
rather than an incentive, to pursue claims.

The most compelling justification to consider
use of the DRB process may be the statistics
associated with their use. The DRB process
has proven itself beyond all expectations. The
following statistics are based upon those
presented in soon-to-be- published DRB
Handbook (1994}

* Almost $7 billion of construction has been
completed using DRBs and the record is
perfect - no disputes submitted to a DRB
have been litigated.

* DRBs have been used on 68 completed
projects, and on 98 projects under
construction.

« Of the 68 completed projects, 120
recommendations for settlements have been
made and accepted. Many of these disputes
were significant, and would have been
litigated in the absence of a DRB.

» Of the additional 98 projects using a DRB
that are still in progress, 88 disputes have
been heard and settled.

* More than 160 projects under design intend
to utilize the DRB process of disputes
resolution. Included are mass transit projects

in Los Angeles, Washington, D.C., and
Toronto. According to a recent article in
Engineering News Record, the Los Angeles
subway project’s 10.7 km second phase of
construction, which is utilizing the DRB
process, has experienced a 90% reduction in
claims and change orders through the first
30% of the work, as compared to the
comparable stage of completion on the 7 km
first phase.

e In the U.S., statistics indicate that DRBs will
be used on 60% of the tunnel and
underground projects bid in the U.S. in 1993.

Escrow Bid Docaments

The purpose of Escrow Bid Documents (EBD)
is to document the contractor’s assumptions,
calculations, and information used in preparing
his bid in a format that can be accessed during
the project. The documents are typically
required to be submitted by one or more of the
lowest bidders, within several days following
the opening of bids. Prior to award of the
contract, the documents of the low bidder are
briefly reviewed for completeness by selected
owner’s representatives in the presence of the
contractor. The documents are then escrowed
with a third party, and can be reviewed at the
request of either party in the presence of both
the owner and contractor representatives to
assist in resolving a dispute. In this manner,
the proprietary nature of the contractor’s ideas
and estimates comprising or supporting his bid
is preserved.

The EBD would also include any reports
prepared by outside consultants, in support of
the contractor’s bid, which might otherwise
come into play in the event of a dispute.

The benefit to the owner is that the EBD
documents the basis of the contractor’s bid, at
the time that the bid is prepared. In the
absence of an EBD provision, the owner might
otherwise be presented with "bid sheets" that
have been prepared mid-way through the job,
and so configured as to support the
contractor’s position in a claims presentation.

The benefit to contractors is that if a claim is
judged meritous, there is a clear basis for
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evaluating what his basis for bid was, and the
degree to which his assumed costs have been
increased. Of course, he will need to
demonstrate that his assumptions were
reasonable and consistent with the baseline
descriptions in the Geotechnical Baseline
Report.

Partnering

The previously discussed elements; GBRs,
DRBs, and EBDs, tend to focus on the
resolution of disputes that may arise during the
work. Partnering has a somewhat different
focus, in that its objective is to create an
environment for cooperation, problem
resolution, and disputes avoidance,

Typically, a Partnering charter or agreement
will be developed between the two contracting
parties, or inclusive of the engineer, which
consists of a mutually developed formal
strategy of commitment and communication.
The negotiations are generally conducted
between the top level management for the
parties, so that involvement and commitment
at the highest levels are demonstrated and
followed downward through the ranks.

The owner will generally present an intention
to partner in the solicitation and contract
documents. The owner’s offer to partner will
also be discussed at the Pre-Bid meeting with
the potential bidders. The offering is optional;
a contractor does not have to accept. This
underscores a key point - only if both parties
share a mutual interest and desire to make
partnering work, does it have any chance of
Success.

If the contractor elects to enter into a
Partnering agreement, the costs of the
activities required to prepare and implement
the agreement are shared. The parties meet,
discuss the process, and designate leaders, who
then plan a partnering workshop.

The workshop is generally led by an outside
facilitator, who assists them in preparing a
charter, developing an issue resolution process,
and developing a periodic process of
evaluation. Through a periodic evaluation, the
parties have the opportunity to review the

effectiveness of the process, and to take
corrective action.

Benefits to the owner are:

* lower risk of cost overruns

* better quality product

» efficient resolution of problems

* increased opportunity for innovation

Benefits to the contractor are:
+ expedited decision making

= better time and cost control
+ lower risk of cost overruns

Benefits to the engineer are:

* increased opportunities for successful project

» enhanced role in decision making

+ reduced impacts due to document
deficiencies

All three parties benefit from:
* less case building

» increased productivity

+ reduced exposure to litigation

The U.S. Army Corps of Engineers reports
that since 1988, it has used partnering on 200
construction projects, and has yet to have one
claim go to litigation. The Arizona
Department of Transportation has used
partnering on 96 projects worth $300 million
since 1991, and has no claims. Partnering is
also being used by the U.S. Navy, the Federal
Highway Administration, the U.S. Bureau of
Reclamation, the San Francisco Bay Area
Rapid Transit Program, and several other
state Departments of Transportation,

Conclusions

Improved tools and contracting practices are at
hand to help improve the attitudes between the
contracting parties, so that they may work
together in an attempt to solve their
differences amicably and at the lowest possible
levels of their organizations.

If a dispute does develop that is unable to be
resolved in the field, the three-person Dispute
Review Board process has proven itself to be
extremely powerful, fair, expeditious, and
inexpensive. Tools such as Geotechnical
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Baseline Reports and Escrow Bid Documents
can assist the DRB in reaching a
recommendation for resolution. The over-
riding objective for all parties should be
completion of the current project and getting
on with the next one; not spending their
collective energy sparring with each other,
distracting their attention from more important
matters at hand, or improving the financial
status of their legal representatives.

The tools and techniques have been developed.
The track records are available for review. As
engineers, we owe it to our clients. As
owners, we owe it to the taxpayers. All three
parties need to approach construction with a
less adversarial attitude. The benefit to all
will be fewer claims, fewer contract delays,
lower costs of construction, and a growing
data base of successful projects to justify
looking "underground" to solve our
infrastructure and energy challenges.
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