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SUMMARY

Roadway designers rely on design stan-
dards (mandatory practice), guidelines (rec-
ommended practice, but not mandatory),
and policies to develop a roadway facility
that will be safe, address mobility concerns,
accommodate the physical and social envi-
ronment, and be financially feasible. Bal-
ancing these elements becomes a critical
part of the design process and sometimes it
may not be practical to strictly conform to
existing guidelines or standards. To address
potential conflicts, the roadway design may
need to deviate from the prevailing guide-
lines and policies. The increased density of
development and populations in built urban
environments and the need for contextual
designs to address community needs could
result in a more frequent need for design
exceptions or variances. An understanding
of the impacts of such alternative designs
on both the safety and the operational char-
acter of the roadway is essential.

In large cities, limited right-of-way,
human and natural environmental issues,
pedestrian and bicyclist accommodation,
and aesthetic concerns often require a more
contextual design to be used than in non-
built environments. It is therefore often re-
quired to develop unique solutions that may
not conform to existing guidelines and re-
quire the use of design exceptions or vari-

ances. The objective of this report is, there-
fore, to (1) understand why such departures
from the guidelines may be needed or de-
sired, (2) identify processes that success-
fully manage such design procedures, and
(3) determine means that could assist de-
signers to streamline this process and pro-
vide a timely procedure for addressing de-
sign exceptions or variances. These three
objectives were addressed though a survey
of design and variance procedures of both
local transportation agencies for large cities,
as well as state departments of transporta-
tion (DOTs).

A response rate of 69% (27 of 39) from
both local agencies and state DOTs was
achieved providing a wider-ranging geo-
graphic and population size cross-section
perspective of design solutions from two
distinctly different municipal entities. The
outcome of this effort, further defined, at-
tempted to offer state-of-the-practice infor-
mation about proactively addressing design
issues in a collaborative manner.

Local roads are the primary responsi-
bility of municipal transportation and pub-
lic works agencies for large urban centers
and these agencies are often involved in all
phases of the project development process.
Most agencies reported the use of design
standards (68%), whereas a few use design
guidelines (21%) in roadway design. The
use of guidelines appears to also provide a
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greater flexibility to agencies when design excep-
tions are considered, as was noted in the correlation
of the frequency of design exception applications and
design documents used. This may be a practice that
agencies need to review to improve their design ex-
ception process and allow for greater flexibility if
needed. It should also be noted here that even though
the Green Book (A Policy on Geometric Design of
Highways and Streets) provides flexibility for de-
sign, this flexibility may not be adequate when urban
designs are considered, as was documented by the
responses of several agencies.

There are a variety of constraints that may re-
quire design flexibility in a project and understand-
ing their influence is critical in determining the rea-
sons for variance from the typical design. The survey
respondents identified right-of-way restrictions or
limitations as the primary reason for considering flex-
ibility. The need to accommodate pedestrians and bi-
cyclists also ranked high in the reasons for design
flexibility and thus underscore the potential influ-
ence that non-motorized users have on the design of
urban streets. The limited right-of-way and the need
to accommodate all users of the facility in urban
areas may be the most critical aspects of roadway
design and thus require significant flexibility and,
often, innovative design. Additional reasons for de-
sign exceptions noted by the respondents included a
mixture of design features, operational considera-
tions, financial constraints, and safety considerations,
all of which have a significant impact on developing
a project solution, and may often require balancing
to reach this solution. The answers conform to a priori
expectations, because all are factors that have to be
considered.

Design exceptions or variances are widely used
by local transportation agencies of built urban envi-
ronments. Of interest was that one-half of the re-
spondents indicated that they consider design ex-
ceptions for a select type of projects, whereas the
others noted that they consider them for all project
types. The agencies noting that they consider design
exceptions for select types of projects have their
own design guidelines. This finding could support
the assumption that these agencies feel comfortable
with the existing flexibility in their design docu-
ments and do not see the need for design exception
in any but a few project types. The 13 criteria pro-
vided by FHWA for use in design exceptions are ad-
equate for most agencies. A few agencies noted the
use of operational capacity and clear zone as addi-

tional criteria incorporated in their documentation
process. Therefore, it appears that the existing crite-
ria cover adequately the spectrum of needs for de-
sign exceptions, but the consideration of the other
two (operational capacity and clear zone) may be
added to the list to provide the flexibility needed to
meet the needs of the built urban environment. The
question regarding the level of flexibility of the cri-
teria used as they compare to the values of the Green
Book showed that all agencies but one believe that
they are less strict or the same. This appears to indi-
cate that the processes that are in place adequately
address flexibility. It should also be noted that the
Green Book provides such flexibility but case studies
that showcase such contextual examples in built en-
vironments are needed.

Design exception requests in built urban environ-
ments are mostly within the transportation agency’s
staff supervision and responsibility even for agencies
that rely on consultants to complete their design. De-
sign exception applications are mostly submitted in
the design phase of the project development process.
This is probably a reasonable point in the project de-
velopment process to address the need for flexibility
and, therefore, there is no need for altering the prac-
tice. This approach will also provide a timely identi-
fication and resolution of possible problem areas and
thus reduce any potential delays owing to the review
of the application. The review of design exceptions is
mostly completed by the agency’s design team or
group, even if it was prepared by agency staff. In such
cases, local agencies noted that they have a separate
design exception committee or that the documents are
reviewed by the agency’s legal office. The review
time could also be related to the number of design
exceptions that an agency typically completes within
a year; however, there was no correlation between the
number of design exceptions and review time.

One can assume that efforts to improve a process
start with a review of current practices and the iden-
tification of areas that need to be addressed. How-
ever, most agencies responded that they have not con-
ducted a review of their design exception process.
This could be an indication of the lack of staff to
complete this effort, not concern about the existing
processes or the low number of design exception ap-
plications. The latter assumption was verified by two
agencies that have not conducted a review because
they have fewer than five design exceptions per year
and short review time (three to six months). The re-
sponses provided did not allow for the identification
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of a pattern regarding when an agency needs to con-
duct a review of its practices.

Several of the agencies noted that they are in-
volved in a variety of efforts to improve their design
process for timely resolution of potential issues. These
efforts include the development of improved guid-
ance, clarification of the controlling criteria, and
training of personnel. These efforts could positively
affect both timely preparation and review of design
exception applications. Moreover, this variety of
approaches indicates that each agency should deter-
mine what may be the most appropriate method to
improve their design exception process. Among the
comments received regarding lessons learned and
efforts to improve, the most common theme was de-
velopment of checklists and clarification of the ranges
for the criteria to be used.

This report provides a review of the design ex-
ception or variance practices for transportation agen-
cies in built urban environments. Even though a rea-
sonable understanding of the state of practice as it
exists could be gleaned from the findings of this
study, there are additional topics of interest relative
to this issue that can only be addressed by additional
research. The size, type, context, and number of proj-
ects that an agency deals with may partially explain
the great variability noted in the responses of the
agencies. However, the comments received could
also indicate that the variability may be the result
of knowledge gaps or documents used. Therefore,
topics recommended for future studies include an
evaluation of costs and benefits from design ex-
ceptions, clarification of the impacts of design ele-
ments, exploration of the tort liability implications,
and review of Green Book guidance for urban streets
and roads.

This report attempts to identify the state of prac-
tice for both local and state transportation agencies’
perspectives of built urban environments regarding
their approaches to issues with design exceptions. In
general, the findings show a varied approach and no
significant issues with the current practice. Agencies
need to conduct an internal review to determine
whether there are issues with the timely completion
and review of such applications and reconsider the
documents they use in their roadway design. Because
urban areas have different requirements than rural
environments and each project has a unique context
may require such varied approach in design excep-
tion practices and efforts to streamline it could be
unique to each agency.

INTRODUCTION

Background

Every roadway design starts with the intent to
provide a facility that will be safe, address mobility
concerns, accommodate the physical and social en-
vironment, and be financially feasible. To achieve
such a design, designers rely on design guidelines
and policies. Sometimes, however, it may not be
practical to conform to all of these guidelines. For ex-
ample, it is possible that adherence to a certain geo-
metric specification may create environmental im-
plications, affect historical structures, be economically
unfeasible, or affect a community in an undesirable
way. As a result of the increased density of devel-
opment and populations in built urban environments
as well as the need to develop more contextual de-
signs to address community concerns these conflicts
may occur more often in urban environments. To ad-
dress such issues, the roadway design may need to de-
viate from the prevailing guidelines and policies and
thus processes to address this need to be established.

An understanding of the impacts of such alter-
native designs on both the safety and the operational
character of the roadway is essential. The AASHTO
publication, A Policy on Geometric Design of High-
ways and Streets (commonly referred to as the Green
Book) provides guidance to the designer by refer-
encing a recommended range of values for critical di-
mensions for the design of new alignments and those
undergoing major reconstruction (1). These guide-
lines (not standards) permit sufficient flexibility to en-
courage distinctive independent and appropriate de-
signs for specific situations. However, there are two
areas of concern regarding this flexibility. The first
deals with the notion that the guidelines have been
developed mainly for “idealized” design circum-
stances, typically without right-of-way, utility, his-
toric, built urban form or other constraints that are
frequently encountered in urban areas. The second
deals with the degree of uncertainty that such flex-
ibility can bring, because there is a lack of data that
quantify potential trade-offs when evaluating design
options. Even though the Green Book indicates that
the referenced guidelines provide for a safe, com-
fortable, and aesthetically pleasing roadway, there is
little information regarding the safety and operational
consequences that may result from deviating from
the recommended range of values.

An aspect that should also be noted is the need
for closer cooperation from the outset of the project
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among the various agencies as well as with the af-
fected stakeholders and parties. Such interactions
could identify potential areas where non-conforming
designs will need to be addressed and develop solu-
tions that are more appropriate and within the con-
text of the project area. Central to this is the devel-
opment of a purpose and need statement that is agreed
on by all involved parties (agency representatives
and stakeholders), where the goals of the project are
clearly identified and provide the basis for develop-
ing a contextual design.

These issues are more apparent in large cities
where following the Green Book guidelines is often
not feasible. Limited right-of-way, human and natural
environmental issues, pedestrian and bicyclist accom-
modation, and aesthetic concerns often require a more
flexible design to be utilized. It is, therefore, often nec-
essary to develop solutions that do not conform to cur-
rent practices (based on the Green Book, other local
guidelines, or standards) and require the use of design
exceptions. Such processes often result in longer times
for project completion and sometimes in higher costs.
It is therefore important to understand why such de-
partures from the values of existing practices may be
needed, identify processes that successfully manage
such design procedures, and determine means that
could assist designers for projects in large cities to
streamline this process and develop a timely proce-
dure for addressing design exceptions or variances.

Report Objective

The objective of this report is to address these is-
sues through a nationwide survey of both cities and
state DOTs. This report addresses the following focus
areas:

• Processes followed by agencies in developing
and completing design exceptions, including re-
sponsibilities and documentation requirements;

• Magnitude of the issues to be addressed, such
as frequency of revisions, number of applica-
tions, project delivery implications, and con-
straints requiring design exceptions;

• Level of required documentation dependent on
contextual issues;

• Efforts for improving the process followed; and
• Documentation of successful and problematic

design flexibility and variance requests.

The outcome of this study will provide transporta-
tion agencies with an understanding of the existing

processes and identify means for proactively address-
ing design issues in a collaborative manner between
cities and DOTs to deliver the appropriately contex-
tual project.

Report Organization

To complete this effort a two-phased approach
was undertaken. The first phase involved a litera-
ture review and the development of a survey ques-
tionnaire to be used to solicit information on the
state of the practice of design exceptions for built
urban environments. In the second phase, the sur-
vey was administered to collect the required data to
be used in the analysis to develop the report on best
practices on design flexibility considerations for
large cities. A 69% response rate (27 of 39) was ob-
tained from surveying both local agencies and state
DOTs. This report documents the findings of both
perspectives.

This report begins with a literature review iden-
tifying major areas of concern and then presents
the state of the practice regarding design exception
in built urban environments as it was manifested
through the survey. Case studies provide in-depth
examples of these issues. The final chapter pro-
vides a summary of the report and suggests future
study topics.

LITERATURE REVIEW

Introduction

Roadway projects in built urban environments
often pose specific challenges to designers and plan-
ners. Such projects typically present a full range of
geometric and traffic operational problems, coupled
with increasingly restrictive environmental and right-
of-way constraints. These projects may require the use
of flexibility in design and variation from the tradi-
tionally used values or solutions. Among key issues
typically faced by designers are:

• The reconstruction of older roads inevitably
requires addressing outdated geometric design
guidelines. For example, a road previously de-
signed to 60 mph criteria may no longer meet
current criteria for the same design speed.

• Many such projects are often driven by the need
to expand road capacity or changes in traffic
patterns. The addition of lanes or introduction
of turning lanes to accommodate increased
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forecasted traffic is often a key issue owing to
right-of-way or community cohesion.

• Pedestrian and bicycle activity across or along
the roadway. Such activity is particularly im-
portant for roadways with commuter or tourist
and commercial destinations.

• Restrictive right-of-way often limits the ability
to achieve the desired cross-section dimensions
and elements. Even where right-of-way is avail-
able, context-sensitive issues such as existing
trees, sidewalks, and building set-back lines
become concerns to key stakeholders.

• On-street parking issues often require special
attention.

• Large vehicles (heavy trucks and tour buses) are
more often encountered in large cities and re-
quire special considerations in roadway design.

• Public involvement issues dealing with com-
munity vision and commercial interests often
lead to differences in priorities between local
and commuter traffic.

• Cost.

In summary, such projects typically require ad-
justments in the design aspects and impact the choices
that affect cross-section elements. Several agencies
dealing with urban roadways have developed typical
cross sections, but they have not tied these to the
vertical and horizontal alignment issues included in
the Green Book. The literature review conducted for
this report examined existing design policies and
past research that dealt with design flexibility and
exceptions attempting to relate them to the issues
presented previously regarding roadway design in
built urban environments.

Urban Design Guides

Project constraints and context-sensitive solutions
that do not meet applicable design standards are often
implemented through the use of the design exception
process. The design exception process is discussed in
further detail in the next section. Although design
exceptions provide an avenue to implement non-
standard design practices, they often can increase the
work load and potentially impact the proposed solu-
tion. NCHRP Synthesis 316 surveyed all state high-
way agencies and of the 46 agencies responding, all
identified one or more specific problems in the process
(2). These included lack of supporting documenta-
tion for the request, cost-intensive and cumbersome

resource requirements for the design exception, and
inadequate guidance from the state transportation
agencies (STAs) or FHWA in support of design ex-
ception requests. To streamline or eliminate the need
for design exceptions, some agencies have developed
independent design guidelines for urban areas to pro-
vide additional guidance and standards for meeting
typical urban constraints.

The majority of urban street design guides are
published by local or regional planning agencies. Ex-
amples of those identified by this preliminary litera-
ture review included:

• Metropolitan Council, St. Paul, Minnesota (3)
• City of San Diego, California (4)
• City of Stockton, California (5).

In addition to these local agencies, the Maryland
State Highway Association has published the guide
When Main Street is a State Highway, to address is-
sues relating to the presence of high-volume high-
ways at urban centers (6). A similar guide was de-
veloped by the Oregon DOT dealing with street design
for state roads through urban areas (7). The ITE has
also recently published Context Sensitive Solutions
in Designing Major Urban Thoroughfares for Walk-
able Communities, which presents potential solutions
to addressing the constrained environment of urban
areas (8). In addition to constraints presented by the
urban landscape, these guides often attempt to ad-
dress the additional challenge of incorporating other
modes of transportation as well as provide a space for
residents to live and play. As such, urban street de-
sign guides often focus on additional elements other
than those contained in traditional roadway design
guides. Morrish et al. (9) focused on five design ele-
ments, primarily concentrating on the roadway cross
section and the connections to the community and
adjacent land uses. These elements include street
and right-of-way issues, access and land use con-
nections, and planning concerns for community con-
nections (Figure 1). These issues are very similar to
the problems identified earlier and demonstrate the
difference in needs for urban environments when
compared with rural areas. Moreover, the right-of-way
constraints imposed by “immovable” objects (i.e.,
buildings) are typically the most fundamental dif-
ference in the roadway design between urban and
rural areas.

These local and national guides and recommended
practices have varied guidelines as well as multiple
goals and objectives. The following list attempts to
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summarize only some of the benefits associated with
urban-specific street design:

• Reduce impervious street surface to improve
water quality;

• Balance the needs of emergency vehicles with
everyday traffic concerns;

• Promote an interconnected street network that
includes pedestrian and bicycle access;

• Create a more attractive and safe pedestrian
environment;

• Reduce peak energy demand through the in-
corporation of urban heat island reduction mea-
sures into the appropriate site and street design
guidelines;

• Promote pedestrian- and transit-friendly design
of city streets;

• Provide capacity and operational improvements
to streets to minimize congestion and focus on
persons and goods, not just vehicles;

• Create a more aesthetic environment for the
community;

• Provide an integrated planning approach, one
that gives equal consideration to land use and
transportation throughout the planning process,
which is preferable to independent planning;

• Encourage pedestrian and bicycle travel; and
• Reduce the potential for speeding.

Design Exceptions

Roadway projects where design element trade-
offs are to be considered typically incorporate a full
range of geometric and traffic operational problems,
coupled with increasingly restrictive environmental
constraints. These problems may require variation
from the normally used guidance values or traditional
solutions. However, one should keep in mind that
every project is unique in terms of the geometric
conditions, traffic, safety history, purpose and need,
project context, community character, and public pri-
orities. What is reasonable or may work in one loca-
tion may not be appropriate in another for any num-
ber of technical or context-sensitive reasons. Some
projects require adjustments in horizontal and verti-
cal alignment, whereas others may require choices
that affect cross-section elements and design speed.
The literature review conducted for this synthesis
examined these major categories and the findings
are presented here as they may be applicable to de-
sign variances. The reader is encouraged to review
NCHRP Synthesis 299, which presents an extensive
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literature review on geometric design elements for
improving safety and operations (10).

The Green Book provides guidance and control
values for the design of new alignments or those un-
dergoing major reconstruction that allow flexibility.
For most control values, the Green Book indicates
that the recommended ranges provide a safe, com-
fortable, and aesthetically pleasing roadway. How-
ever, there are cases where additional flexibility is
necessary and therefore the design exception or vari-
ance process is available. This allows other design
values to be considered for a specific element to pro-
vide a proper fit to the situation. The exception process
allows for adjusting almost all elements of geomet-
ric design and, as determined by the project, may re-
quire both state and federal approval. It should be
pointed out that there is little research that quantifies
such decisions and their impact on safety (2,11). The
use of design exceptions can frequently be avoided
by varying other parameters of the project (e.g., de-
sign speed) that may affect the specific design ele-
ment. For example, the use of a lower design speed
allows for the use of shorter stopping sight distances
and thus the length of required vertical curves could
be reduced.

The concept of guidelines was emphasized even
more in Flexibility in Highway Design (12), a recent
publication by the U.S.DOT and is even further
stressed in the AASHTO Guide for Achieving Flex-
ibility in Highway Design (13). These publications
attempt to reinforce the concept of design flexibility
and to deemphasize the approach of using the max-
imum or highest values in the Green Book regard-
less of project characteristics and context. This pre-
vious approach typically leads to roadways with less
emphasis on the design’s impact on human and nat-
ural environments and increases the possibility of
creating wide swaths of pavement cutting through
communities and natural resources. This approach
has typically been justified by arguing that it results
in a design with increased safety; however, this has
not been always quantified. A critical review of de-
sign guidelines by Hauer (14) stated that several de-
sign guidelines are based on empirical data from sev-
eral decades ago, but some have not been validated
through research. Also, research demonstrated that
other design values lower than those suggested in the
Green Book work well to achieve flexibility in design
while balancing the concerns of safety and capacity.

As noted earlier, a design exception process has
been in place for several years, initiated by FHWA

for roadway projects that could not meet the current
design criteria (15). This policy identified 13 elements
that could be considered for a design exception: de-
sign speed, lane width, shoulder width, bridge width,
structural capacity, horizontal alignment, vertical
alignment, grade, stopping sight distance, cross slope,
superelevation, vertical clearance, and horizontal
clearance (other than clear zone).

Design exceptions are becoming more common
in roadway design and have been increasing in fre-
quency in several states to address designs that do
not meet typical design values. Little research has
been conducted to date to understand the implica-
tions of design exceptions on either the safety or the
operational performance of a project. A design ex-
ception is the course of action by which a designer
can introduce a design value other than what would
have been typically used for the specific roadway
and it is often in contrast to the traditionally used
range of values for that geometric element (2). This
process makes it possible for roadways to be con-
structed or reconstructed in areas that may not allow
for the full use of or typical design values. Frequently,
3R (resurfacing, restoration, and rehabilitation) proj-
ects may require the reconstruction of sections that
were designed several years ago with design values
that were valid then but not now. In these cases, up-
grading the entire roadway to current values may be
extremely difficult or not economically feasible. How-
ever, the consideration of improving roadway geom-
etry is often required to address safety, capacity, en-
vironmental, or community issues. Therefore, such
projects with any of these limitations often require
designers to seek a design exception (16). Common
design exceptions required in redesign of existing
highways typically deal with reduced available right-
of-way, requiring adjustments to cross-section ele-
ments and modification of the design speed (16). The
most frequent design elements utilizing design ex-
ceptions are horizontal alignment (changes in the ra-
dius of the curve), shoulder widths, stopping sight
distance, lane width, and design speed (2).

Design exceptions are necessary when desired de-
sign values cannot be achieved in a project. According
to the survey conducted for NCHRP Synthesis 316 (2),
transportation agencies in 24 states indicated that
they have more strict guidelines for design than those
provided in the Green Book. In these states, design
exceptions are required to move the project forward
when the lower-end values are not achievable. The
same survey also indicated that a small number of
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STAs (20%) predict an increase in design excep-
tions because of demanding regulations and context-
sensitive design issues (2).

Design exceptions have been viewed as a poten-
tial legal liability to designers and STAs. Excluding
six states, sovereign immunity has been eliminated
across the nation and tort laws have been enacted,
leaving designers in the situation of being legally re-
sponsible for designs they create (17). Highway de-
sign has been considered a discretionary function
and deviation from design guidelines does not nec-
essarily constitute negligence; however, there is al-
ways the potential that jurors may interpret that de-
parture from design guidelines as such. An important
concept in utilizing design exceptions is to ensure
that documentation of all decisions exists to assist the
highway agency in lawsuit cases.

Design Factors

The Green Book lacks background information
sufficient for understanding the safety and opera-
tional implications of combinations of critical geo-
metric features. It should be noted that A Guide for
Achieving Flexibility in Highway Design provides
some information on these areas but also lacks any
quantifiable relationships for the values of various
design elements (13). Another Green Book topic re-
quiring additional background information for de-
signers centers on the relative importance of various
geometric elements on safety. It is apparent that not
all geometric elements have the same impact on safety
and operational effectiveness, and the selected design
value can affect additional elements. For example,
the choice of a design speed of 45 mph or less for a
road allows the designer to use a smaller minimum
curve radius, a narrower clear zone, a shorter verti-
cal curve, and shorter sight distances than a higher
design speed. In this case, the impact is significantly
greater than when selecting a single design element
to be adjusted. Moreover, roadway elements can
exert varying degrees of influence even through a
single element. For example, lane width will exert
an impact on a two-lane roadway different from that
exerted on a four-lane roadway. Therefore, a prior-
ity list is needed to identify the relative significance
of each geometric element. Given the current defini-
tion of the design speed, it appears that it is probably
the most important design element to be selected, be-
cause it has the potential to affect the values used for
almost all other design elements (1,13).

As noted previously, design speed is probably the
most important element of roadway design, because
it affects almost every roadway aspect. Most studies
dealing with safety and speeds typically consider
speed limit and thus little is known about the influ-
ence of design speeds on safety. It could be assumed
that there are some relationships between design
speeds and speed limits; however, because of the
methods used to establish speed limits in many states,
it is not feasible to develop a systematic relationship.
Current design approaches for highway design em-
phasize speed as a surrogate for quality and efficiency.
This approach could be viewed as reasonable for rural
areas where high speeds are frequently desirable, but
not for roads in built urban environments.

An issue that has recently received additional at-
tention is the impact of design speed on creating a
consistent driving environment and thus affecting
operating speeds. To reduce such inconsistencies
between design and operating speed, the use of op-
erating speed as a supplement to the design speed has
been discussed (18). A recently completed NCHRP
study attempted to document relationships among
design, operating, and posted speeds and to propose
recommended changes for their use in design (19).
The research concluded that design speed had no
significant influence on operating speeds, and that
there was no definable relationship between the two.
The study also noted that one-third of the 40 states
that responded to the mail-out survey have used the
expected operating speed to select the design speed,
and that approximately one-half have used the an-
ticipated posted speed. An important finding was the
negligible impact on operational speeds of the pres-
ence of curb and gutter in built-up areas. This find-
ing could be of significance here, because curb and
gutter design has been used in addressing right-of-
way constraints in built urban environments.

The need to re-evaluate the use of design speed
as suggested in the Green Book has also been argued
and European practices can be used as models (20).
The differences between design and operating speeds
were also discussed in Special Report 214: Design-
ing Safer Roads, where procedures for addressing this
problem were discussed (21). Disparities between
speeds create some of the problems in design con-
sistency and are central to resolving that issue. A re-
cent report that examined the relationship between
operating and design speeds for urban areas concluded
that the use of operating speeds as a controlling design
speed produces more consistent designs (22).
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Design Goals

An issue relative to operating and design speeds
is the underlying concept of mobility; local and non-
local drivers tend to conceive this term differently.
It is reasonable to assume that non-local drivers de-
fine mobility as higher speeds that reduce travel times.
On the other hand, local drivers may consider high
speeds detrimental to the community as well as a
safety issue. Traditional design practices aim to pro-
vide “as high a design speed as is practical” and
equate such a choice as “surrogate for design qual-
ity” (13). The basic premise for such designs is the
desire to reduce travel times and these designs are
often viewed as the “best or safest possible approach”
(13). A report that examined geometric design prac-
tices in European countries revealed that part of the
general philosophy for highway design and project
development is to tolerate higher congestion and
slower speeds to achieve safety goals (23). Design
solutions that reduce motor vehicle speeds or reduce
the space available to vehicles may increase trip times,
a consequence often viewed as appropriate by Euro-
pean agencies. They consider design solutions that
promote higher travel speeds as contributory to more
severe crashes and, indeed, as detrimental to road-
way safety. Therefore, developing roadway designs
that could balance these two issues may require the
use of trade-offs in the perceived values of various
design elements.

The idea that wider and more lanes improve mo-
bility is also a concept that should be revisited. The de-
sirable level-of-service values suggested in the Green
Book should be viewed as starting points and not as
absolute values to be achieved at the expense of other
concerns. It is reasonable to assume that striving to
achieve a certain level-of-service often requires more
lanes than may be needed if a roadway was designed
in a manner that enforces lower operating speeds.
An additional benefit of lower speeds is the poten-
tial reduction in the severity level for crashes, as is the
case for roundabouts (24,25). In the United States, the
concept of mobility is often understood as providing
roadways that will assist motorists in driving as
quickly as possible through an area. However, this
approach may be contrary to the desires of commu-
nity or may be in conflict with environmental con-
cerns owing to a wider roadway footprint. It is pos-
sible for example that a four-lane design may achieve
the desired level-of-service letter grade but with a
higher expected operating speed. A two-lane alter-

native design may result in a lower level-of-service
grade but with a lower operating speed. In this ex-
ample, if the objective is to impact operating speeds,
the reduced level-of-service should be secondary.
Proper evaluation of such alternatives is essential in
determining the appropriate design and demonstrates
the trade-offs that need to be considered.

To find the most appropriate solution to mobil-
ity problems in a project area, it is a necessity to ex-
amine a wide range of design choices that consider
all relative issues to address the specifics of the proj-
ect. Design choices should first be developed on a
conceptual scale and include all reasonable capital,
policy, program, management, and modal alterna-
tive solutions to the mobility problem(s). To prop-
erly examine the full range of design choices, the
project team must identify and consider all natural,
human, and cultural resources within the project area.
This will allow for an understanding of the context
and the issues to be addressed and provide for de-
veloping a contextual solution. At the same time,
several alternative designs must be developed and
evaluated while developing the design options. This
will allow for addressing and capturing all issues as
they may relate to the project. Stakeholders and citi-
zens advisory committees could be solicited to assist
in the development and evaluation of design options
to produce a solution that satisfies the community
needs and desires. Although it is not expected that
the stakeholders and public will begin to draw lines
on paper or provide detailed designs, it is crucial to
understand community preferences. This will assist
the designer when faced with trade-offs and choices
within the design constraints. Understanding these
preferences is the key in delivering a solution truly
sensitive to its context and community.

Safety Trade-Offs

A number of studies have examined cross-section
elements and attempted to develop models or rela-
tionships that could estimate safety implications from
varying individual components. The findings of
NCHRP Report 330 indicated that the overall safety
of urban arterials typically improves after the im-
plementation of strategies that involve the use of
narrower lanes (26). It should be noted that most
of these strategies involved projects with restricted
rights-of-way and arterials with speeds of 45 mph or
less. The study also concluded that even though the
use of narrower lanes, when considered alone, may
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increase specific crash types (such as sideswipes),
the presence of other design features, such as the ad-
dition of two-way left-turn lanes, may offset these
increases and produce an overall improved safety.
This study also underscores the potential of interac-
tive effects between various design elements and
suggests careful evaluation of the use of narrower
than typically used lanes.

A more recent review of the safety in geometric
design standards by Hauer (14) critically examined
the belief that adherence to design standards is di-
rectly linked to safe roadways. This review indicated
that design guidelines have an inherent safety level;
however, little is known about the impacts of using
flexibility in applying them in roadway design. An-
other issue that was identified by Hauer was the no-
tion that there are two different kinds of safety. One
could be called nominal safety and is measured “in
reference to compliance with standards, warrants,
guidelines, and sanctioned design procedures” (14).
Substantive safety is another kind based on the road-
way’s actual safety performance—that is, crash fre-
quency and severity. Designing nominally safe roads
does not ensure a substantive safe roadway as well,
because adherence to values of each guideline does
not necessarily produce a safe design. Several of the
studies examined here focused on developing models
that investigate and quantify the substantive safety
changes from altering design dimensions (27). An-
other aspect of safety that was noted by Fambro et al.
(28) is the concept that safety is a continuum and not
a single yes or no decision. This implies that a
change in the value chosen for a particular design el-
ement “can be expected to produce an incremental,
not absolute change in crash frequency and severity”
(28). However, it is necessary to better understand
the effect of these incremental changes on safety lev-
els. Such efforts are essential in understanding and
quantifying the substantive safety of a roadway. This
is more critical for projects where design flexibility
is considered. Stakeholders do not easily accept de-
signs that are considered nominally safe, but require
the evaluation of design alternatives which may de-
viate from the nominal designs.

An additional concept that merits attention is
that of the presence of a tipping point, which is the
principle that small changes have little or no effect
on a system until a crucial point is reached (29). This
concept, which has been extensively used in epi-
demiological research, could also be used in road-
way design because of the available flexibility in the

values of design elements. It could be hypothesized
that safety and operational consequences from alter-
ing the values of design elements while remaining
within the suggested Green Book values are minimal
and thus do not create significant problems. More-
over, small departures from these values may have
no significant impact until they reach a critical point
where safety will be significantly affected. Therefore,
this safety consequence tipping point for any single
design value may not be detectable. Highway design
typically requires a multiple-level assurance by pro-
fessional engineers that the approved design will not
result in unacceptable levels of safety consequence.
Projects requiring a design exception could be con-
sidered as those that are the furthest from the most
desirable design value. NCHRP Project 15-22 noted
that the small deviations reported in the case studies
analyzed indicated that in general a conservative ap-
proach is taken when considering values that vary
from traditional design (30).

A recently completed guide on design exception
mitigation strategies provides a review of the areas
where such variance can be applied and identifies
means that could be used as solutions to address de-
sign exceptions and variances (31). It should be noted
that the report focuses on rural areas, but there are
some concepts that could be used in built-up areas
as well. For example, varying cross-section elements
to manage speeds when design speed is considered
as a varying element can be used both in urban and
rural environments. An issue that is also discussed is
the lack of documentation of known effectiveness of
several of the proposed mitigation measures and the
need for developing means and measures to address
this issue.

Significant research efforts have been devoted to
the development of the Highway Safety Manual that
will be able to quantify the effects of such design el-
ement trade-offs (32). This document will provide
needed guidance on the safety implications from se-
lecting specific values for various design elements
and allow designers to better understand what the im-
plications from their design choices are. The manual
will provide estimates of the number of crashes per
year for various roadway facilities based on func-
tional classification. Urban arterials are among the
facilities to be included in the manual.

It is apparent that a designer will often need to
weigh different alternatives and determine the most
appropriate solution for the project while consider-
ing all requirements. This could require balancing of

10

Design Flexibility Considerations for Built Urban Environments

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/23027


safety needs with mobility, community desires, en-
vironmental constraints, and fiscal considerations.
There is very little guidance on how to balance these
elements and select an appropriate solution. That each
project is unique and has specific demands on de-
veloping the final solution creates additional com-
plexity on this issue. Weighted score techniques and
priority goal evaluations are techniques that could
be used in resolving such conflicts.

Summary

The literature review identified a few design
guides used by various local agencies for addressing
typical environments in urban areas. However, these
guides address only one aspect of roadway design
(cross-section dimensions) without considering the
remaining contributing design elements such as ver-
tical and horizontal alignment and design speed. Con-
versely, the Green Book addresses these issues but
does not fully consider the implications and con-
straints that urban environments pose on the designs
proposed. Therefore, a balance between these two
approaches is needed.

A number of constraints for urban environments
were identified at the beginning of this section that
could pose problems for roadway designers. The ex-
isting flexibility in the design guides allows for ad-
dressing these constraints, but often there is a need for
design exceptions to be considered and included in the
process. Even though this approach is not desirable be-
cause it has the potential to increase the time and cost
of the project, it may be necessary in order to develop
an appropriate design. The literature review identified
areas where this process can be used and allow for
more appropriate designs. However, very little work
has been completed that attempts to quantify the rela-
tionships between safety and design variances. Most
of the work completed has focused on two-lane rural
roads and rural environments in general. Even though
some of the experience is applicable in urban envi-
ronments, there is inadequate information regarding
any association between typical and other than typical
design values for urban constrained environments.

SURVEY

Procedures

In addition to the review of the literature and cur-
rent design documents, a survey was conducted to
collect information on the current practices of de-

sign exceptions in built urban environments (see
Appendix A for survey; web-only: http://trb.org/news/
blurb_detail.asp?id=10263).

The results of the survey could identify where
the industry stands in regard to this issue and then
could be used in identifying areas of success as well
as areas where additional attention is needed. There-
fore, the results of this survey form the foundation
for any suggested practice changes and identifica-
tion of future areas of study.

The survey was designed to identify the current
practices of large city transportation agencies (such
as departments of public works and engineering) and
state DOTs regarding flexible design practices and
the potential use of design exceptions in their areas.
Each potential candidate was contacted by telephone
to verify willingness to complete the survey and for
the accuracy of e-mail contact information. The in-
tention was to report the answers from two perspec-
tives to help determine in their responses how proac-
tively addressing design issues in a collaborative
manner could result in improving the design excep-
tion process for the local agencies and deliver an ap-
propriately contextual project.

The survey format was created as an online
web application with the ability to collect and re-
port all responses. The survey participants were
sent an e-mail invitation identifying the scope of
the survey and providing the web address for the
survey completion. The survey was launched in
March 2008 and a three-week time period was
given to respond. To increase the number of re-
sponses, e-mail reminders were sent to those who
had not completed the survey a week before the
deadline. A second e-mail was sent after the dead-
line to those who had not completed the survey as
a reminder with an extension to increase the num-
ber of respondents. The survey instrument is pre-
sented in Appendix A and the survey results are in-
cluded in Appendix B (web-only: http://trb.org/news/
blurb_detail.asp?id=10263).

The survey was structured in a way that provided
information regarding (1) an overview of the agency’s
responsibility, (2) the need for design variances,
(3) the design exception process and required docu-
mentation, (4) the agency’s efforts to improve the
process, and (5) identification of potential case stud-
ies. The results of the survey are presented organized
in these areas.

A total of 39 agencies were identified and survey
requests were e-mailed to all potential respondents.
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Eighteen surveys from local agencies were returned
and nine responses were received from large cities’
DOTs yielding a response rate of 69%. Big city lo-
cations and agencies completing the survey are listed
in Table 1, a full list of respondents is provided in
Appendix C (web-only: http://trb.org/news/blurb_
detail.asp?id=10263).

These agencies represent a reasonable geographic
representation, as well as a mix of large- and medium-
size urban centers, thus creating an illustrative sam-
ple of responses. Most local agency responses came
from their departments of public works. State DOTs
that responded are noted.

It should be noted that in the following sections
the terms “local” or “city” agency refer only to these
agencies, and their responses are examined separately
from those of the state DOTs. The study sought sim-
ilarities and differences in the practices between
local agencies and state DOTs and the cases where
these practices varied are presented. The emphasis
was on the implication of design exceptions for the
local agencies and thus greater emphasis was placed
in the responses of these agencies for their use in un-
derstanding proactive approaches in a collaborative
manner.

Survey Results

Agency Responsibility Overview

This section examines the areas of responsibility
for the agencies regarding roadway design, construc-
tion, maintenance, and/or operations (see Appendix B
for survey results). The objective of this section is to
identify the extent of responsibility and involvement
in the project development process, as well as the
guidance and manuals used in the design process.

As anticipated, for most city agencies the primary
responsibility lies with local roads and the agency is
almost equally involved in all aspects of the project
development phase (Figure 2). All responding agen-
cies appear to be involved in the design phase of
local roads indicating a significant involvement for
such projects. A few agencies are involved in vari-
ous aspects of the project development process for
roads in the National Highway System and all are
equally involved in all phases defined. A larger num-
ber of agencies are involved in state road projects
and these agencies are mostly involved in the design
and construction phases. Only one local agency noted
that it is responsible for interstate projects and is
equally involved in all project phases, which was the

12

Table 1 List of cities and agencies responding

State City Local Transportation Agency State DOT

AZ Phoenix Engineering and Architectural Services Department Roadway Engineering
and City Manager’s Office

CO Denver Department of Public Works
DC Washington District Department of Transportation DC DOT
FL Jacksonville Department of Public Works Division of Engineering

and Construction Management
FL Miami Department of Public Works
GA Atlanta Public Works/Office of Transportation Office of Urban Design
HI Honolulu Department of Transportation Services Design Branch
MA Boston Boston Transportation Department
MO Kansas City Department of Public Works Design Division
NE Omaha Department of Public Works Roadway Design Division, 

Department of Roads
OH Columbus Public Services/Transportation Division Office of Roadway Engineering 

Services
OH Cleveland Department of Public Service Office of Roadway Engineering 

Services
TX Dallas Department of Public Works and Transportation
TX Houston Department of Public Works and Engineering
VA Virginia Beach Department of Public Works Location and Design Division
WA Seattle Department of Transportation—Division of Street Design Office

Design and Office of the Director
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Washington D.C. DOT. Of the state DOTs respond-
ing only one, the Arizona DOT, noted that it was in-
volved in the planning, design, and construction of
local roadways.

City agencies are mainly dependent on consul-
tants to complete their designs managed mainly by
the agency (16 of those 17 responding). The remain-
ing respondents indicated that design is completed
either by the city agency or state DOT personnel. For
designing roads, most responding agencies use de-
sign standards, whereas a few use design guidelines.
It should be noted here that there is a difference be-
tween standards (mandatory practice) and guide-
lines (recommended practice but not mandatory) as
they are applied in design and probably reflect the
level of flexibility that agencies are inherently al-
lowed. The remaining local agencies reported the
use of a combination of other guidelines and stan-
dards without specifying the extent of each. In con-
trast, most of the responding state DOTs use design
standards and fewer use design guidelines when de-
signing urban roadways.

Most city agencies have developed their own de-
sign documents for urban streets that are based pri-
marily on the Green Book and fewer other research
and/or guidelines. Two agencies noted that they use
the Green Book, and one indicated the use of the
American Public Works Association (APWA) Spec-
ifications and Criteria. The majority of state DOT re-
spondents noted that they use both state DOT and
local agency guidelines or develop independent de-
signs to fit the situation. Of interest here is also the

response to the question regarding the perceived
level of flexibility provided with the design docu-
ments used by the agency. Most city agencies noted
that there is enough flexibility within the document
that will not require the agency to request a design
exception. Moreover, a closer examination of those
who responded as lacking flexibility had identified
mainly the Green Book as their design guidance.
These answers indicate that city agencies that have
developed their own design guidance have consid-
ered the need for providing flexibility in design and
thus allowed for in their documents, whereas those
that use guidance from others (Green Book or APWA
Specifications and Criteria) believe that there is little
flexibility built into these documents. Of interest are
the responses of the state DOTs where half noted
that they use a combination of state and local guide-
lines and those are the state DOTs that work with
local agencies that have developed their own design
guidelines.

It was identified that city agencies dealing only
with local street systems were more inclined to main-
tain their own guidelines or standards. Of the respon-
dents who are responsible only for local roads, two
did not have agency standards. However, of those
agencies that participated in the planning, design,
construction, maintenance, and/or operation of por-
tions of the state, national highway, or Interstate sys-
tem, almost half used the Green Book, state agency,
or other standards. This may indicate that local agen-
cies dealing with other agencies more often defer to
those standards, whereas local agencies can adopt or
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develop standards to better fit the needs of the local
street system.

A review of various agency guidelines also 
indicated a wide breadth of information contained
within the guidelines as well as the manner in which
it was presented. The majority of design documents
reviewed contained engineering details and speci-
fications. However, geometric design details such
as horizontal and vertical alignment, right-of-way
widths, etc., were frequently absent. One agency,
which identified itself as being involved in both
local and state highway works, maintained com-
prehensive standard drawings; however, design
limits were established in the local planning and
zoning code. This could be indicative, however, of
local policies driving local streets through subdivi-
sion and zoning review, whereas state roadways
are handled by state agency criteria as noted previ-
ously. Based on survey responses, it was noted that
the city of Virginia Beach, Virginia, which is only
involved in local street systems, has a set of stan-
dards and guidelines approaching the breadth and
depth as that of Washington, D.C., which designs
and operates all roadways within their jurisdiction.
Therefore, no discernible pattern was identified in
the depth and breadth of the agency guidelines
based on the roadways for which they have respon-
sibility. Excerpts from select design guidelines and
standards of responding agencies are provided in Ap-
pendix D (web-only: http://trb.org/news/blurb_detail.
asp?id=10263).

Need for Design Variance

This section of the survey identified the design
practices used by the agencies and the extent of in-
novation applied in designs. It focuses on determin-
ing where design exceptions are most often used and
why, as well as identifying the most frequent design
elements used in these exceptions. This will provide
an understanding of the areas where possibly greater
emphasis is needed in determining the levels of flex-
ibility required as well as identifying areas of addi-
tional study to improve these practices. For the ques-
tions where an opinion was sought, a composite
score was developed that allowed for determining the
relative importance of the various choices. Respon-
dents were asked to identify items based on their fre-
quency of use and this guided the scores. A score of
3 was assigned for answering “Always,” 2 for “Fre-
quently,” 1 for “Occasionally,” and 0 for “Never.”
These composite scores were used to rank the vari-
ous items and determine their relative importance.

The first focal area is the identification of the
typical constraints within a project that could require
flexibility (Figure 3). The responses indicated that
the most frequent constraint (based on the composite
score) was that of the right-of-way, followed closely
by needs to accommodate pedestrians and bicyclists.
One can also assume that often the need to accom-
modate pedestrian and bicycle needs and facilities
may be related to right-of-way issues and thus this
constraint becomes a very critical issue, especially
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for large urban areas. The data in Figure 3 indicate
that most of the remaining constraints had close com-
posite scores (all ranging between 21 and 19), indi-
cating that these are the most frequent constraints
that the agencies have to deal with and all are some-
what equally important when there is a need for flex-
ibility to be considered.

Of interest is the comparison of local agency
responses to those of the state DOTs. State DOT
respondents only once identified a constraint as
“Always” requiring a design exception, whereas six
of the agency personnel observed a constraint as being
frequent. This may be indicative of the increased
constraints that must be dealt with by the agencies
of built urban environments.

The reasons that may require design flexibility
were also identified to allow for an understanding
of the rationale for considering such an approach
(Figure 4). Accommodations of pedestrians was the
reason with the highest score (25 points) followed
closely by cost (24 points). There were four reasons
tied for the third position (22 points); safety, opera-
tional, right-of-way impacts, and bicycle accommo-
dation. These reasons represent a mixture of design
features, all of which have a significant impact in de-
veloping a project solution and may often require
balancing to reach this solution. Therefore, it is rea-
sonable to assume that all of these factors will be
those with the highest scores: a point that was vali-
dated by the responses obtained.

The final element of this section dealt with the
identification of the design elements that are most

frequently used when design flexibility is sought
(Figure 5). The most frequent element is the lane
width followed by grade and shoulder width. The
presence of lane and shoulder width as the most fre-
quent design elements is consistent with the previous
answers where the right-of-way restrictions were the
most frequent constraint. Moreover, the need for
pedestrian accommodations as well as space for bi-
cycles may be reflected in the need to consider flex-
ibility for both lane and shoulder widths. The presence
of the grade in the top three elements is somewhat sur-
prising, given that agencies that have a hilly terrain
within their jurisdiction did not score this highly. Most
of the remaining design elements had similar scores
and all were very close.

Design Exception Process

This section of the survey focused on identify-
ing the design exception process followed by the
agency, the required documentation for completing
the process, and the means for addressing potential
conflicts. The results from this section will allow for
determining the amount of work required by the
agency to complete the process and determine po-
tential areas for improvement. The methods used for
resolving conflicts will provide an insight on how
the agency deals with potential problem areas and
potentially identify efforts to avoid such conflicts.

All respondents that completed this section of the
survey indicated that their agencies consider design
exceptions when project elements do not conform to

15

Figure 4 Scores for reasons requiring design flexibility.

Design Flexibility Considerations for Built Urban Environments

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/23027


the applicable design guidelines/standards. This in-
dicates that the design exception practice is widely
considered and, by extension, used by various agen-
cies. However, one-half of the respondents indicated
that they consider design exceptions for all projects,
whereas the others reported that there is a selection
process on the types of projects where the design ex-
ception is used. This underscores the presence of insti-
tutional differences throughout the country on how
policies and practices are applied.

The local agencies that noted that they do not
apply design exceptions to all projects were queried
to identify the types of projects that they do not con-
sider design exceptions (Figure 6). All do not con-
sider design exceptions for the following project types
listed in the survey: intersection improvements, mod-
ifying design elements to address pedestrian issues,
altering or lowering design speed, using traffic calm-
ing devices, and for preventive maintenance, and
many do not consider modifying design elements to
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Figure 5 Scores for design elements requiring flexibility.

Figure 6 Number of agencies not considering design exceptions by
project type.
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address bicyclist access. Two agencies noted that they
do not consider design exceptions for right-of-way
restrictions and new roadway construction. Most local
agencies that do not consider design exceptions for
all project types have their own design guidelines.
This finding could support the assumption that these
agencies feel comfortable with the existing flexibil-
ity in their design documents and do not see the need
for design exception in any but a few project types.

One-half of the agencies noted that they use only
the 13 criteria provided by FHWA in their design
exceptions. Of these agencies that used additional
criteria for design exceptions, all identified opera-
tional capacity as a factor and five of the six identified
clear zone. This indicates that the existing criteria
cover adequately the spectrum of needs for design
exceptions, but the consideration of the other two
(operational capacity and clear zone) may be added
in the list to provide the flexibility needed to these
agencies. The question regarding the level of flexi-
bility of the criteria as they compare with the values
of the Green Book showed that most agencies believe
that they are less strict or the same. This indicates that
the processes that are in place adequately address
flexibility.

The respondents were equally divided on the
issue of how design exceptions are prepared. One-
third noted that they are prepared by the local agency
staff responsible for the design, another one-third in-
dicated that agency staff supervising the design is re-
sponsible, and the remaining one-third noted that the
consulting firm responsible for the design prepares

these documents. For most city agencies design ex-
ceptions are submitted in the design phase of the proj-
ect development process, whereas the others submit
them during the planning of the project. The project
type and size will probably have an impact on the time
required for the completion of the documentation of
the design exception. However, the largest number
of agencies estimate that the required time varies
between one and two months, whereas one-fourth
noted a short time for preparation (less than one
month). An equal number of respondents noted longer
periods (2 to 6 months and for more than 6 months).

There is a need for data to be collected by the
agency when considering a design exception. The re-
spondents were asked to identify the frequency with
which they collect and use various data types for their
design exception process (Figure 7). The results show
that the most frequently used information are traffic
volumes (score of 27) followed by cost estimates
(score of 23) and prior examples (score of 20). The
presence of traffic volumes and cost estimates as
the most frequently used data items is not surpris-
ing, because both are integral to the project design.
The use of prior examples appears surprising but may
be indicative of the desire of the agencies to build a
library of cases that could be used to justify future de-
sign exceptions.

The review process of design exceptions was also
evaluated and indicated that for most agencies the re-
view is completed in-house by the agency’s design
team or group. Four agencies noted that they also
have a separate design exception committee and two
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have only this as a review. The others use either the
agency’s legal office or the design team or group to
review the exception. Among those agencies that
conduct an in-house review, most rely exclusively on
the agency’s design team or group to complete the re-
view. Those agencies that have a review conducted
by their DOT use the DOT’s design exception com-
mittee or the DOT’s design team or group. Finally,
one agency consults with its planning department and
submits it to the city council for a resolution.

For one-half of the local agencies the review time
is relatively short (under three months), whereas for
another one-third the review is between three and six
months. Of interest here is that the local agency that
noted a long time for reviews (more than nine months)
has reviews conducted by their DOT, whereas the
other agency with a relatively long time for reviews
(six to nine months) has an in-house process. It ap-
pears that an in-house process could result in short
review times and longer if the review is conducted
by other agencies, such the state DOT. In contrast,
all state DOT respondents indicated that review time
is less than two months, with most indicating less
than one month. This is reflective of the concept that
design exceptions completed by a state DOT are re-
viewed internally and thus short times can be achieved
with such internal reviews.

The review time could also be related to the num-
ber of design exceptions that a local agency typically
completes within a year. One-half of the local agen-
cies complete fewer than 5 design exceptions per
year, whereas an equal number of the remaining
agencies complete 11 to 20, 21 to 50, and more than
50 design exceptions per year. There appeared to be
no correlation between the number of design excep-
tions and review time, with the only notable obser-
vation that the agency with the longest review time
was also one of the two with more than 50 design ex-
ceptions per year.

The approval rate of design exceptions and the
means to address non-approved design exceptions is
also of interest to determine the level of rework that
may be required by an agency. One-fourth of the
agencies have an approval rate of more than 75%,
whereas an equal percent of agencies has a very low
approval rate (fewer than 25%). One-third of the re-
maining agencies have an approval rate between 51%
and 75%. When design exceptions are not approved,
most agencies redesign the project. One-fourth of the
agencies negotiate a solution for the project and one
agency resubmits the application (assuming the issues

are corrected). An examination of the approval rate
and means to address non-approvals did not produce
any notable relationships. For example, those agen-
cies that negotiate a solution have varied percent-
ages of approval (0% to 25% and 51% to 75%). The
only notable trend was that those agencies that have
fewer than five design exceptions per year were
those that negotiate a solution when approval is not
granted and the review was conducted in-house by
the agency’s design team.

Efforts to Improve

This section of the survey focused on identify-
ing the efforts that a local agency has initiated to ad-
dress potential issues with design exceptions as well
as document any lessons learned from the practices
applied. This will allow for determining those efforts
that are notable and could be used by other agencies
in improving their design exception process. This
section also defines the perceived implications from
design exceptions as documented by the respondents.

Although many local agencies review projects
(as will be discussed later), most have not conducted
a review of their design exception process. This is
not surprising, because this is an additional activity
that the agency needs to undertake and probably sees
no benefit in completing. Among the agencies that
have conducted a review of their processes, there are
those that have fewer than five design exceptions per
year and have no significant review time (three to six
months) and one that has reasonable approval rate
(51%–75%), whereas another has a low approval rate
(under 25%). One agency that has more than 50 de-
sign exceptions per year has also completed a review
of its design exceptions, whereas the other has not.
Given these observations, there is no discernable pat-
tern for when an agency needs to conduct such a re-
view and what may be the elements that could trig-
ger such a review.

The effect that design exceptions have on various
aspects of the project delivery was also evaluated. It
should be noted however that this is a subjective
opinion rating and there was no effort to quantify the
responses. Less than half of the agencies responding
noted that the project delivery time was increased,
whereas others reported that it remained the same or
that it decreased. With regard to project costs, most
agencies reported that they decreased, whereas others
noted that they increased, and the remaining respon-
dents stated that they remained the same. On the issue
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of potential liability, most agencies believe that li-
ability increased, whereas the rest believe that it
remained the same. It may be that the agencies that
have conducted a review of their design practices
may have quantified these aspects and therefore an
effort was undertaken to review these opinions for
the agencies that had conducted such a review. There
was no discernable pattern in responses among those
agencies having conducted a review, indicating the
subjectivity in the correlation of their responses. The
only consistent trend was that a majority of respond-
ing agencies noted that project costs decreased.

Another aspect of design exceptions that was eval-
uated was the perception of their effect on the result-
ing safety level, operational performance, and modal
choices. About one-third of the local agencies noted
that safety improved; an equal amount noted that it
remained the same; and the rest noted that it deterio-
rated. It should be noted that those local agencies that
noted a safety improvement had conducted a safety
analysis after the project completions, whereas among
those that noted deterioration only one had completed
such a study. One-third of the agencies responding
stated that the operational performance improved,
deteriorated, or remained the same. Finally, almost
half of the agencies noted that modal choice either
remained the same or that it was improved and none
indicated that it deteriorated. These responses appear
to indicate that design exceptions have, in general, a
neutral to positive effect on the project performance
regarding the aspects examined here.

In contrast, state DOT respondents indicated
poorer performance through design exceptions. One-
half indicated increased project delivery time, with
half identifying no change, and two-thirds indicated
an increase in liability exposure, with one-third no
change.

Several of the agencies noted that they are in-
volved in a variety of efforts to improve their design
processes for timely resolution of potential issues.
One-half indicted that they have initiated the devel-
opment of improved guidance and the clarification
of the controlling criteria. Training of personnel is
another area that several agencies are targeting as a
means for improving their process. Other efforts in-
clude development of a uniform document format
and a checklist for documents to be included with
the application, as well as meetings of the design ex-
ception committee and use of electronic format sub-
mittal. All of these efforts appear to indicate that
there is a variety of efforts that could be undertaken

to improve the process and each agency should de-
termine what may be the most appropriate approach
for its operation. For example, one agency indicated
that they use several of these methods, whereas an-
other noted that the number of design exceptions
they submit is too small to require a review of their
policies and processes. Among the comments re-
ceived regarding lessons learned and efforts to im-
prove, the most common theme was development of
checklists and clarification of the ranges for the cri-
teria to be used.

Once design exceptions are granted and the proj-
ect is completed, several agencies review the per-
formance of the project with respect to safety and
operational performance to determine the effect of
the design exception. This appears to be is a positive
approach on determining the impact of design ex-
ceptions and a practice that should be recommended.
Such evaluations could allow for the development of
possible areas of success and create precedence for
future applications. Even though most agencies re-
ported that they do not use past design exceptions as
a precedent, this evaluation could appear to provide
the support needed to use them as documentation for
developing a knowledge base for future applications.

A variety of lessons learned with a common theme
were noted by the respondents: the need for dialogue
and communication among the various agencies re-
sponsible for the project and the timely submission
of the documentation. Respondents noted the limited
involvement of other agencies that could have an im-
pact on the project delivery or influence the final so-
lution. The need to present design exceptions to the
public was also noted and most agencies discuss them
at public meetings. This allows the public to under-
stand what may be the implications for the choices
made and assist in the final decision. The timeliness
and completeness of the submission of the design
exception documents are also an important aspect
and could have significant implications on the on-
time delivery of the project and perhaps even cost.
Early identification of elements that may require flex-
ibility is required to avoid any time delays, and a clear
understanding of the process and required documen-
tation will reduce potential delays.

CASE STUDIES

To provide a context for the need and imple-
mentation of design exceptions, case studies for
further analysis were identified through the survey
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instrument. It should be noted that case studies where
design exceptions were used were difficult to iden-
tify. The following case studies examine the Kuhio
Avenue Improvement project in Honolulu, Hawaii,
the Route 734 improvement project in Virginia, and
the Dixie Highway Improvements Project in Park
Hills, Kentucky. Each of these projects had to im-
plement modifications to the minimum cross-section
standards to meet the overall goals of the project.

An issue that should be noted here regarding case
studies was the lack of any readily available docu-
mentation for any of these cases as well as others
that were investigated. This points to the lack of doc-
umentation of past examples as well as the absence
of any database that systematically catalogues and
examines possible design exceptions. As was noted
in the survey responses, very few agencies document
their design exception efforts and this has resulted in
providing such a small number of cases from the
agencies that completed the survey.

Case 1: Kuhio Avenue Improvement Project

Project Purpose

Kuhio Avenue is a four-lane major collector in
Waikiki Honolulu, Hawaii. As the avenue bisects
downtown Waikiki, it has a posted speed limit of
25 mph. The Kuhio Avenue project extended ap-
proximately 1.2 miles from Kapahulu Avenue to
Kalakaua Avenue. At the time of the initial study,
Kuhio Avenue carried more than 21,600 vehicles
per day. It is the main public transit corridor in
Waikiki with six city bus routes that travel in both di-
rections on the avenue. In addition, the avenue is used
by automobiles, commercial (tour) buses, private
buses, taxis, delivery vans and trucks, bicyclists, and
is a major pedestrian corridor as well.

The Kuhio Avenue Improvement Project was
undertaken as the result of recommendations made
in the city’s Waikiki Livable Community Project
(WLCP). A key policy adopted by the WLCP study
was a “pedestrian first” policy for Waikiki. The
WLCP study documented a high level of pedestrian
activity on Kuhio Avenue that included transit pa-
trons, commercial tour bus passengers, taxis stop-
ping for patrons, and truck drivers making deliver-
ies to businesses, as well as pedestrians shopping or
walking to the beach. It was observed that at times
the public sidewalk would become so congested that
people were spilling off the sidewalks and walking
in the nearest travel lane to the sidewalk. The situa-

tion presented a pedestrian safety concern and the
study concluded that certain sidewalk areas along
the corridor needed to be widened.

The Kuhio Avenue Improvement Project at-
tempted to address three main issues of the corridor.

1. Creation of a more pedestrian-friendly envi-
ronment by widening and improving side-
walks.

2. Provision of beautification of the avenue
through landscaping, including the planting of
a significant number of trees and the creation
of a landscaped median.

3. Installation of bus pull-outs to improve traffic
flow and create a better transit environment.

Project Constraints

Owing to the mature nature of the corridor and its
heavy use, the project experienced several constraints
on the final design.

• Traffic flow and circulation constraints. Al-
though the project was intended to narrow the
right-of-way to accommodate sidewalk widen-
ing and beautification, traffic flow and circu-
lation remained an important consideration.

• Public transit constraints. Proposed bus
pull-outs along the avenue required careful
consideration of sidewalk space. Often, certain
transit stops along the avenue have significant
numbers of riders waiting, affecting sidewalk
space and pedestrian circulation.

• Beautification constraints. Proposed project
landscaping and planting of trees required care-
ful consideration of the location of the trees that
would balance pedestrian shade while mini-
mizing the amount of sidewalk space required.

Requested Variance

To accommodate the competing demands of the
project, the design team requested narrowing the
travel lanes on Kuhio Avenue from 12 ft to 10 ft
whenever possible in limited locations. This reduc-
tion was necessary to widen the sidewalks in certain
sections of the avenue and to implement bus pull-
outs (see Figure 8). The narrowing was controver-
sial because tour bus operators in Waikiki pointed
out that tour buses from mirror to mirror are very
close to 10 ft wide. Public transit vehicle drivers,
large delivery truck drivers, and public and private
refuse operators were also concerned about the travel
lane width because of the width of their vehicles.
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Lessons Learned

Based on the “Pedestrian-First” policy, which was
adopted by the WLCP project, the project recom-
mended that high priority be placed on pedestrian ac-
cess and safety for Kuhio Avenue. The recommended
improvements were part of an extended community-
based process that was undertaken by the WLCP to
receive extensive public input on making Waikiki
more “livable.” This included public meetings, an
extensive two-day public workshop, and neighbor-
hood meetings.

Through the public process undertaken by the
WLCP project, an administrative decision was made
to implement improvements that would primarily
benefit pedestrians and transit service. Although there
were both internal and external debates on the trade-
offs of narrower lanes versus wider sidewalks, it was
ultimately believed that the improvements would
benefit Waikiki as well as retail, hotel, and residen-
tial land uses along Kuhio Avenue.

Since the implementation of the Kuhio Avenue
project, the department has had very few complaints
about lane width and few accidents. Conversely, com-
pliments have received from visitors, residents, and
visitor industry executives on the “greening” of the
avenue and making the public sidewalk space more
pedestrian-friendly.

Case 2: Route 734 Improvement Project

This project is included here for two reasons.
First, bridge replacements are a common project for
several local agencies and dealing with existing
right-of-way limitations is a common issue facing
local agencies. Moreover, the need for bridge re-

placement as it has been documented by AASHTO
is a high-priority area and, therefore, means (such as
design exceptions) to increase the number of such
replacements with limited funds are considered
appropriate. Second, the bridge lies within the ju-
risdiction of the Pittsylvania County municipal au-
thorities and there are several large cities (e.g., Los
Angeles) that have such rural roadways within their
responsibility.

Project Purpose

Route 734 is a two-lane local road in Pittsylvania
County, Virginia. Route 734 has a 35 mph speed limit
with an average daily traffic of 1,028. Traffic is pri-
marily local and commuter traffic, with 12% truck
traffic. Pedestrian or bicycle facilities are not pro-
vided on Route 734.

The purpose of this project was to reconstruct an
existing bridge over Cane Creek as well as improve
the bridge approaches to meet the improved structure.
Total project length was 0.417 mile. The project was
led by the Virginia DOT.

Project Constraints

The final design of the bridge reconstruction was
constrained primarily by two factors. First, limited
right-of-way existed for environmental and right-of-
way impacts owing to the narrow width of the old
bridge structure. Second, many environmental con-
straints existed as a result of the creek crossing. Ex-
isting shoulder widths on the roadway and bridge
structure were less than current standards and widen-
ing to meet current standards would significantly im-
pact both constraints.
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Requested Design Exception

To minimize impacts and project costs, a design
exception was requested to reduce shoulder widths
to match existing conditions.

Lessons Learned

The project was successful in implementing the
needed bridge improvements while minimizing right-
of-way impacts and environmental impacts. The key
to success was that driver expectations were not
changed as the improvement was designed to meet
existing conditions instead of being upgraded to meet
standards. In the absence of an identified safety issue
at the site, this solution provided an improved road-
way and bridge with minimal impact and costs.

Case 3: Dixie Highway Access
Improvements

Project Purpose

Dixie Highway (US-25) in Park Hills, Kentucky,
is classified as an arterial in northern Kentucky pro-
viding north–south access to downtown Covington,
Kentucky, and Cincinnati, Ohio. The highway paral-
lels Interstate 75 and often serves as a diversion route
during times of congestion and/or accidents. Through
the project area, Dixie Highway is a four-lane undi-
vided highway that serves as a transitional area into
residential neighborhoods in the city (see Figure 9).

This project sought to provide access from Dixie
Highway to a 200-unit residential development situ-
ated on the hillside overlooking the cities of Coving-
ton and Cincinnati. At issue with the project was the
local planning commission requirement that full-
length auxiliary turn lanes be provided on all arterial
streets. Although Dixie Highway was classified as an
arterial street, traffic volumes were observed to be
considerably less on this section of the roadway than
in other more commercial districts to the south.

This section of Dixie Highway was included in
a 2006 multi-jurisdictional study, called The Dixie
Fix, which examined improvements along the corri-
dor (see Figure 10). The transitional area through the
city of Park Hills was identified to be the subject of
a “road diet,” which would reduce the northbound
(downhill) lanes from two to one, provide two lanes
coming up the hill (southbound), and provide a cen-
ter two-way left-turn lane within the existing pave-
ment limits.

Project Constraints

The primary constraint on the corridor was a lim-
ited right-of-way and severe topographic constraints
owing to steep grade and hillside stability issues on
both sides of the roadway.

Requested Variance

To reduce development costs, the developer re-
questing access also requested a variance of the local
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regulations to waive the requirement for auxiliary
left- and right-turn lanes into the development. Road-
way widening to provide the required auxiliary turn
lanes would have required considerable cost owing
to the need for an expanded retaining wall on the
west side of the highway. The initial waiver was de-
nied and the project soon stalled.

To retain the proposed development and provide
reasonable and safe access to and from Dixie High-
way, a plan was developed that would retain the ex-
isting pavement width, but would begin to imple-
ment the lane configuration changes proposed under
the corridor study. This flexible design approach
proved to be acceptable to local and state agencies,
as well as provided a reasonable access alternative
to the developer of the project.

Lessons Learned

The regulations initially upheld by the local agen-
cies while striving for improvements in the opera-
tions and safety of the local street system failed to
provide the required flexibility for the situation. As
such, the low traffic volumes of this section of Dixie
Highway as well as the nature of the roadway con-
text that served as a transition area to residential areas,
were not taken into account and the roadway was
treated the same as other sections where volumes
were tripled and that served heavy industrial and
commercial areas. If the regulations were to be fol-
lowed it would have led to substantial cost as well as
unneeded improvements and associated impacts.

The presence of a comprehensive corridor plan
that took into account the special needs and context
of each area proved invaluable in directing future im-
provements along the corridor. Providing the ability
of detailed planning efforts and studies to be incor-

porated into or override existing general regulations
will allow for a much more tailored and appropriate
design.

Since this project, a memorandum of agreement
has been signed by all local agencies, the Kentucky
Transportation Cabinet, Ohio Kentucky Indiana Re-
gional Council of Governments, and the Northern
Kentucky Planning Commission that adopts all of
the recommendations of The Dixie Fix to be used in
directing future development.

CONCLUSIONS

Roadway designers are called on to balance sev-
eral factors that require attention within the roadway
environment and context. Mobility aspects, safety
concerns, natural and human environment elements,
cultural resources, and financial constraints often
play an important role in determining the roadway
context and in shaping the final design of the road-
way. To address all of these issues, designers often
have to provide a solution with design elements that
may not conform to those typically used and there-
fore there is a need for deviating from these values.
The approach for achieving this balance is docu-
mented through design exceptions or variances and
this process has been used to address such departures
from design standards and guidelines. The built urban
environments may pose additional and more fre-
quent constraints on roadway designs owing to the
existing buildings and other structures where rights-
of-way could be at a higher premium. Therefore, de-
sign exceptions for roadways in built urban envi-
ronments may pose an additional problem as a result
of their potential higher frequency for consideration as
well as possible implications from their application.
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This report addressed these issues through a na-
tionwide survey of both city and state DOTs and con-
centrated on the following focus areas:

• Processes followed by agencies in developing
and completing design exceptions, including re-
sponsibilities and documentation requirements;

• Magnitude of the issues to be addressed, such
as frequency of revisions, number of applica-
tions, project delivery implications, and con-
straints requiring design exceptions;

• Level of required documentation dependent
on contextual issues;

• Efforts for improving the process followed; and
• Documentation of successful and problematic

design flexibility and variance requests.

The survey conducted for this report aimed at
defining issues relative to the proactive use of design
exceptions and identifying collaborative practices
that could enhance this process and reduce potential
conflicts between transportation agencies. The sur-
vey focused on examining how design exceptions are
used by local transportation agencies in built urban
environments, the documentation process followed,
the time requirements for their completion, and the
efforts undertaken to improve the practice. The find-
ings of the survey are summarized here along with
reported benefits, issues, and potential improvements
to the process.

Agency Responsibility

Primary responsibility for local roads for large
urban centers resides with local transportation agen-
cies. These local agencies are often involved in all
phases of the project development process. A smaller
number of local agencies are involved with either
state roads or roads in the National Highway System.
These responses indicate that the role of these agen-
cies is appropriate and within their purview. The de-
lineation of such responsibilities and understanding
of the boundaries of jurisdictions between local and
state agencies is fundamental in defining the role and
area of influence for each agency.

For designing roads, most local agencies use de-
sign standards, whereas a few use design guidelines.
It should be noted here that there is a difference 
between standards (mandatory practice) and guide-
lines (recommended practice, but not mandatory) as
they are applied in design and probably reflect 
the level of flexibility that agencies are inherently

allowed. The remaining agencies noted the use of a
combination of other guidelines and standards with-
out specifying the extent of each. The use of guide-
lines appears to also provide a greater flexibility to
local agencies when design exceptions are consid-
ered as it was noted in the correlation of the fre-
quency of design exception applications and design
documents used. This may be a practice that local
agencies need to review to improve their design
exception process and allow for greater flexibility
if needed. It should be also noted here that al-
though the Green Book provides adequate flexibil-
ity for design, this flexibility may be inadequate
when urban designs are considered as documented
by the responses of a few agencies. The responses
indicated that agencies that have developed their
own design guidance have considered the need for
providing flexibility in design and therefore have
addressed the issue, whereas those that use guid-
ance based on other design documents believe that
there is little flexibility built in these documents. It
therefore could be recommended that agencies need
to review their documents to determine their level
of flexibility, and they may consider developing
their own.

Need for Variance

There are a number of constraints for which design
flexibility may be needed for a project and under-
standing their influence is critical in determining
the reasons for variance from the typical design. The
survey respondents identified right-of-way restric-
tions or limitations as the primary reason for consid-
ering flexibility. The need to accommodate pedestri-
ans and bicyclists also featured high in the reasons
that may require design flexibility and thus under-
scores the potential influence that non-motorized
users have on the design of urban streets. The limited
right-of-way and the need to accommodate all users
of the facility in urban areas may be the most criti-
cal aspects of roadway design and thus require sig-
nificant flexibility and, often, innovative design. The
reasons noted by the respondents as requiring flexi-
bility included a mixture of design features, opera-
tional efficiency, financial constraints, and safety
considerations all of which have a significant impact
in developing a project solution and may often re-
quire balancing to reach this solution. The answers
conform to a priori expectations, because all are fac-
tors that have to be considered.
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Lane width is the design element for which de-
sign flexibility is sought most frequently. This was
anticipated, because this is the primary element that
could have a significant impact on right-of-way issues
and the accommodations of bicyclists and pedestri-
ans. Shoulder width was also among the top three
elements, indicating its influence on right-of-way
issues and accommodation of the other users. There-
fore, agencies may need to revisit their design doc-
uments dealing with lane and shoulder widths if they
desire to reduce the number and frequency of design
exceptions and provide greater flexibility.

Design Exception Process

The design exception practice is widely used by
local transportation agencies of built urban environ-
ments. Of interest was that one-half of the respon-
dents indicated that they consider design exceptions
for a select type of projects, whereas the others noted
that they consider them for all project types. The
agencies noting that they consider design exceptions
for select types of projects have their own design
guidelines. This finding could support the assump-
tion that these agencies feel comfortable with the ex-
isting flexibility in their design documents and do
not see the need for design exception in any but a
few project types.

The 13 criteria provided by FHWA for use in de-
sign exceptions are adequate for most agencies. A
few agencies reported the use of operational capac-
ity and clear zone as additional criteria incorporated
in their documentation process. Therefore, it can be
assumed that the existing criteria adequately cover
the spectrum of needs for design exceptions; how-
ever, the consideration of the other two (operational
capacity and clear zone) may be added to the list to
provide the flexibility needed to these agencies. The
question regarding the level of flexibility of the cri-
teria used as they compare with the values of the
Green Book showed that all agencies but one believe
that they are less strict or the same. This indicates
that the processes that are in place adequately ad-
dress flexibility.

The questions regarding the data to be collected
for use in the design exceptions included the antic-
ipated types; that is, traffic volumes and cost esti-
mates, both of which are integral to the project design
and solution. Of interest here is the prominence in the
scores of the use of prior examples, because it could
be viewed as an indication for compiling past prac-

tices and using them to support and justify future de-
sign exceptions. From this perspective, documenta-
tion and maintenance of past design exceptions is a
positive aspect and a practice to be commended.

Design exceptions for local transportation agen-
cies in built urban environments are mostly within the
agency’s staff supervision and responsibility even for
agencies that rely on consultants to complete their
design. Design exception applications are mostly
submitted in the design phase of the project devel-
opment process. This is probably a reasonable point
in the project development process to address the
need for flexibility and therefore there is no need for
altering the practice. This approach will also provide
a timely identification and resolution of possible
problem areas and thus reduce any potential delays
owing to the review of the application. The project
type and size will probably have an impact on the
time required for the completion of the documenta-
tion and approval of the design exception. Most of
the respondents noted that the time required for the
preparation of the documentation is short (less than
two months), indicating that this is not a time-
consuming process. The issue to be emphasized here
is that there is timeliness for considering and submit-
ting design exceptions and that this should be identi-
fied as early in the process as possible. The appro-
priate time for considering design exceptions will vary
for each project and the project team needs to identify
when design exception documentation should be sub-
mitted to avoid any potential delays and cost increases.

The review of design exceptions is completed
by most local agencies in-house by the agency’s de-
sign team or group even if it was prepared by the
agency’s staff. In this case, agencies noted that they
have a separate design exception committee or that
the documents are reviewed by the agency’s legal
office. A few agencies have a review conducted by
their DOT (some using the state DOT’s design ex-
ception committee and others the DOT’s design team
or group). A significant aspect of the review process
is its timely completion for reducing any potential
time delays for the project. For one-half of the local
agencies the review time is relatively short (under
three months), whereas for another one-third the re-
view is between three to six months. It is reasonable
to assume that an in-house process could result in
short review times and longer if the review is con-
ducted by other external agencies, such as the state
DOT. The review time could also be related to the
number of design exceptions that an agency typically
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completes within a year; however, there appears to
be no correlation between the number of design ex-
ceptions and review time.

Efforts to Improve

One can assume that efforts to improve a process
start with a review of current practices and the identi-
fication of areas that need to be addressed. However,
most agencies responded that they have not con-
ducted a review of their design exception process.
This could be either an indication of the lack of staff
to complete this effort or the low number of design
exception applications. The latter assumption was
verified by two agencies that have not conducted a
review because they have fewer than five design
exceptions per year and short review time (three to
six months). The responses provided did not allow
for the identification of a pattern regarding when
an agency needs to conduct a review of their prac-
tices and what may be the indications that could
initiate the process.

The effect that design exceptions have on vari-
ous aspects of the project delivery was also evalu-
ated; however, the data provided did not allow for
developing a pattern regarding their effect on proj-
ect delivery time, costs, or potential exposure to lia-
bility. The liability issue was one that was noted in
a few comments and it may be an area of concern for
transportation agencies. Of interest here is that even
though most agencies noted that the delivery time of
the project was increased, they also noted that proj-
ect costs were decreased. The survey results indi-
cated that design exceptions may delay a project but
have no increase on project costs. Another aspect of
design exceptions that was evaluated was the per-
ception of their effect on the resulting safety level,
operational performance, and modal choices. The
responses indicated that design exceptions have, in
general, a positive effect on the project performance
regarding the aspects examined here. Implications
on safety are always a concern and most agencies
noted that there was no deterioration of safety as a
result of the application of the design exception.

Several of the agencies noted that they are in-
volved in a variety of efforts to improve their design
process for timely resolution of potential issues. These
efforts include the development of improved guid-
ance, clarification of the controlling criteria, and
training of personnel. All of these efforts could pos-

itively affect both timely preparation and review of
design exception applications. Moreover, this vari-
ety of approaches indicates that each agency should
determine what may be the most appropriate ap-
proach to undertake to improve their design excep-
tion process. Among the comments received regard-
ing lessons learned and efforts to improve, the most
common theme was development of checklists and
clarification of the ranges for the criteria to be used.
The concept of establishing problem-solving ses-
sions among the agencies involved was not specifi-
cally mentioned as an effort to improve. However,
such meetings have the potential to resolve problem
cases as they appear without creating time delays and
cost increases.

A feedback loop that allows for the determina-
tion of lessons learned and identification of efforts
to improve the process is important in every improve-
ment effort. Several agencies indicated that they con-
duct a review of the project performance with respect
to safety and operational performance to determine
the effect of the design exception applied. This is a
positive approach to determining the impact of de-
sign exceptions. Such evaluations could allow for
the development of possible areas of success and
create precedence for future applications. A variety
of lessons learned were noted by the respondents with
a common theme: the need for dialogue and com-
munication among the various agencies responsible
for the project and the timely submission of com-
plete documentation. Respondents noted the limited
involvement of other agencies that could have an
impact on the project delivery or influence the final
solution. The timeliness of the submission of the de-
sign exception documents is also an important as-
pect and could have significant implications on the
on-time delivery of the project. Early identification
of elements that may require flexibility is required to
avoid any time delays as well as a clear understand-
ing of the process and required documentation will
reduce potential delays.

Future Study Needs

This report provided a review of the design ex-
ception practices for local transportation agencies in
built urban environments. Even though a reasonable
understanding of the state of practice as it exists could
be gleaned from the findings of this study, there are
additional topics of interest relative to this issue that
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can only be addressed by additional research. The size,
type, context, and number of projects that an agency
deals with may partially explain the great variability
noted in the responses of the agencies. However, the
comments received could also indicate that the vari-
ability may be the result of knowledge gaps or docu-
ments used. Therefore, the following topics are rec-
ommended for future studies.

The survey noted that very few agencies have an
understanding or have completed a study that docu-
ments the benefits of design exceptions. The respon-
dents were divided on whether they will improve, de-
teriorate, or leave the same various aspects of the
project. Therefore, a study that will develop a process
for evaluating the benefits of preparing design ex-
ceptions by establishing performance measures and
metrics is needed.

Another area of concern is the documents used
for design and the lack of clarification of the impacts
of the various elements used in design exception
applications. The anticipated Highway Safety Man-
ual (32) will provide some needed guidance on 
the safety implications of various design element
choices and may facilitate clarification of the im-
pacts of design choices. However, this manual will
not address all aspects of roads in built urban envi-
ronments that large city transportation agencies deal
with such as “share the road” and “transit first” poli-
cies. Therefore, a critical review of these needs
should be conducted to identify areas of potential
needs.

Training was a consistent theme noted among the
efforts to improve. Several agencies are currently in-
volved in such efforts and identifying a model that
is successful may be of interest to other agencies.
Therefore, a study could be undertaken to identify
these efforts and synthesize successful elements of
various programs to develop a tool that could be used
by other agencies.

An element that has not been explored adequately
is the level of interaction between the state metro-
politan planning organization and transportation agen-
cies for large cities. Each agency has a specific role
to fulfill; however, there is the potential for signifi-
cant overlap when the transportation system for the
cities is within the influence realm of the state met-
ropolitan planning organization. Therefore, a study
identifying these relationships might be undertaken
to determine the means to improve them, if there is
found to be such a need.

The issue of liability and exposure to it owing to
the use of design exceptions is another aspect that
respondents identified as an area of concern. There
is no study that correlates tort claims to projects where
design exceptions were applied. Therefore, a study
could be initiated that will determine whether this
is a true or perceived issue and then associate the
agency’s potential exposure to risk and tort liability
to various aspects of tort claims.

That several agencies have developed their own
design documents could be an indication of the need
for a document, new or to supplement to the Green
Book, for addressing urban roadway designs. It may
therefore be the time to critically evaluate the pro-
posed roadway and street guidance provided in the
Green Book. Such a study can determine whether it
actually addresses the design of such roadways and
streets and identify areas where additional research
is needed.

This report attempted to identify the state of prac-
tice for local transportation agencies of built urban
environments regarding their approach and issues
with design exceptions. In general, the findings show
a varied approach and no significant issues with the
current practice. Agencies need to conduct an inter-
nal review to determine whether there are issues with
the timely completion and review of such applica-
tions and reconsider the documents they use in their
roadway design. The proposed studies noted previ-
ously will also assist in developing a more robust
and streamlined process and help agencies determine
when and how design exceptions should be com-
pleted. However, because urban areas have differ-
ent requirements than rural environments and each
project has a unique context may require varied ap-
proaches in design exception practices and efforts to
streamline it could be unique to each agency.
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APPENDICES A THROUGH D

Appendices A through D as submitted by the con-
sultant are not published herein. These appendices are
available as part of web version of this document at:
http://trb.org/news/blurb_detail.asp?id=10263. The
titles of the appendices are as follows:

Appendix A Agency Survey
Appendix B Survey Results
Appendix C Respondents
Appendix D Standards/Guideline Excerpts
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