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CONVERSION OF STREETS FROM ONE-WAY TO TWO-WAY OPERATICN

Final Report
Executive Summary

INTRODUCTION

The Michigan Department of Transportation (MDOT) is receiving inquiries from local
jurisdictions and other groups regarding the application of traffic calming and other non-
traditional techniques for dealing with traffic circulation/operations in cities and towns. One of
these techniques 1s the conversion of one-way street operations to two-way traffic. Such
conversions, or at least consideration of such actions, are being done with increasing frequency
in Michigan and elsewhere.

In this context, MDOT is desirous of being able to determine when such conversions are
acceptable or desired. Thus, a project was undertaken to: perform a traditional literature search
and contact t_rafﬁc engineers and different jurisdictions to establish an understanding of the
current “state of the practice” for converting one-way streets (typically one-way pairs) to two-
way operation.

PROJECT SCOPE

Given that the primary purpose of the project was to develop a state-of-the-practice report, it
was also expected that outcomes associated with street conversions could be documented. It was
not, however, proposed to do any original quantitative analysis. The documentation would
include collecting information (to the extent possible) regarding the following outcomes:

e the traffic characteristics before and afier conversion (e.g., traffic volumes, operating
speeds);

e changes in crash frequencies and/or patterns (e.g., did crash frequency increase, did the type
and/or severity of crashes change);

e motorist response to changes;

e guidelines for when conversions are indicated/contraindicated;
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e whether conversions are considered “successful” and the criteria used to assess success; and
e costs of conversion.
METHODOLOGY/APPROACH

The traditional literature search was done using the Transportation Research Information
System; more specifically, TRIS Online. TRIS is the most comprehensive bibliographic listing
of published work in the transportation field. Secondary sources of information were identified
;through review of &ocuments found as a result ofthe TRIS search.

While the published record was expected to be useful, it had also been expected that much of
the recent experience in street conversions may not be published (e.g., traffic engineers working
in the public sector are not often represented in the literature). Therefore, attempts were made to
identify engineers, consulting firms, and jurisdictions that had experience with such conversions.
This experience was documented through review of published reports and informal phone, mail,
and e-mail interviews/surveys. Primary sources of individuals to be contacted included:
personal contacts with consultants, MDOT identification of field personnel in Michigan, known
practitioners active in traffic calming, a list of state-level (e.g., DOT) contacts that had been
developed at MSU in the context of another traffic engineering-related project, and referrals from
initial sources (e-. g, traffic engineers in cities who.were recommended by state DOT personnel).

The intent was that a synthesis of the experience represented in the literature and current
practice would yield guidelines and suggestions for when (i.e., under what conditions) the
conversion of one-way streets to two-way operation would be a reasonable action and when such
conversions would be contraindicated.

SYNTHESIS AND DISCUSSION

The literature review and survey of practitioners provided less information that had originally
been hoped but the consistency of information that was obtained from a variety of sources
indicates that a more than adequate picture of the state of the art/practice with respect to
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conversion from one-way to two-way operations has been obtained. The following paragraphs

are addressed to the original objectives of the project and how they have been achieved.

Principal Findings

Two of the most significant findings of this review are that the single most important factor in
a successful conversion from one-way to two-way operations 1s a meaningful public involvement
process (supported by straightforward technical studies) and that articulated guidelines for such
conversions (e.g., threshold volumes) do not seem to exist. Rather, as one engineer (Wood 2000)
put it, a (straightforward} traffic study will tell you whetﬁer such conversions are technically
feasible or not. Beyond that, opinion regarding whether one-way streets are a good idea or not
runs the gamut from Burke (2000) “in virtually all [reasonable] circumstances, one-way streets
éhould .be removed” to Stemley (1998) “by changing to a two-way system, a large backward step
will be taken which will result in a downtown that is less inviting than it is right now.”

Beyopd these two points, there is great variance in the results of planning and implementing
conversions. For example, in largely residential areas where one-way streets are not serving
high volumes (and two-way volumes could be easily handled), conversion of one-way streets
back to two-way operation seems likely to be favored by residents and of little concern to
whatever small ﬁumber of through motorists are present. On the other hand, in established and
congested downtown areas or on heavily used commuter routes where development over the
years has been predicated on one-way operations, both technical and public acceptance issues are
likely to be significantly more substantial,

With respect to more specific objectives of this project:

e The traffic characteristics before and after conversion (e.g., traffic volumes, operating
speeds) are completely dependent on local conditions. Depending on pre- and post-
conversion traffic patterns, an even daily split in traffic volumes between the two streets of a
one-way pair can be expected to shift dramatically—one street becomes the principal two-
way route in to or through an area while the other experiences significantly less volume.
(Although it can easily be imagined where there would be exceptions to this “rule.”)

Operating speeds can be expected to decrease, assuming that there are not significant
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geometric changes as part of the conversion, This assertion is based on the fact in most
instances, conversion to onc-way operation resulted in higher speeds—it stands to reason that
conversion back to two-way will have the opposite effect. Indeed, lowering vehicle speeds is
often perceived as an objective and positive benefit of converting to two-way operation.
Finally, unless there are geometric changes, capacity and level of service will almost always
decrease after a conversion to two-way. Indeed, if the post-conversion level of service is not
unacceptable, it may well be that the conversion will face minimal opposition (at least from a
traffic operations perspective).

Changes in crash frequencies and/or patterns (e.g., did crash frequency increase, did the type
and/or severity of crashes change) are a little less clear. The prevailing wisdom with the
original conversions to one-way operation was that there would be significantly fewer
crashes (and crash rates) as a result of conversion. This was the result of, for example, fewer
conflict points at intersections. Pedestrian safety was also generally perceived to be
enhanced with one-way operation because of such things as making the street-crossing
maneuver easier to undertake (e.g., the pedestrian only has to be concerned with traffic from
one direction at intersections) and the ability to provide mid-block crosswalks. Some recent
studies have, however, found that one-way operations are not necessarily inherently safer
than two-way operations. Moreover, overall increases in crash frequencies have not been
regularly reported. It would seem that the improvement or degradation of general (and
specifically pedestrian) safety would be largely dependent on a large number of factors (e.g.,
conflicting volumes, adjacent land use, whether parking is/was allowed) of which one- versus
two-way traffic operation would be only one—these vary significantly on a case-by-case
basis.

Motorist response to changes is often mentioned in the literature on conversions both to and
from one-way operations. This typically seems to be an “up front” issue which apparently
does not materialize as a significant issue later on (or, at least, has not been fully investigated
later). By and large, the implication of most of the studies/experiences seems to be that
people adapt reasonably quickly to the changes (whichever way they go).

Guidelines for when conversions are indicated/contraindicated do not seem to exist in any
meaningful way. This was clear from the survey that was undertaken—very few (two)
indicated that any sort of guideline existed, and they were never provided. On the other
hand, it was fairly clear from larger-scale studies (e.g., in Portland, Oregon) that a standard
multi-objective evaluation process was required when the proposed conversion projects were
large or expected to be controversial. It should be noted that larger-scale conversions are
more likely to involve state-numbered routes and, thus, require more systematic and
comprehensive study. Examples were provided earlier in the body of the report and in an
appendix of the complete report. This is also discussed in more detail later.

Whether conversions are considered “successful” appears to be almost exclusively dependent
on whether concerned citizens, businesspeople, and/or engineers think they are or not. At the
same time, the trend to conversion back to two-way operation is fairly recent and there does
not appear to be much in the way of long-term evaluation. If such evaluations are being
done, they are not being widely reported. In any event, since conversions are being done in
the larger context of traffic calming and executing downtown business enhancement
strategies, it will be quite difficult to isolate the effect of the conversions—when many
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variables are changed, it is quite difficult to attribute changes (e.g., in crash frequencies or
rates) to changes in only one of those variables.

e Similar to other points above, the costs of conversion varies substantially and are completely
dependent on the scale of the conversion implementation. For example, if the one-way pair
is through a largely residential area with little or no through traffic and carrying very low
traffic volumes, a conversion could be accomplished with some minor changes in traffic
control devices. On the other hand, a conversion through a congested area may involve
substantial changes in signalization (including new and/or improved/updated signals) and
geometric changes.

Consideration of One-Way to Two-Way Street Operation Conversions

Notwithstanding the lack of published guidelines on one-way to two-way conversions, the

review of the literature does yield suggestions for the variables and issues that should be
considered when contemplating them, Recommendations are given below for the two

overarching aspects of one-to-two-way conversions: the public involvement process; and the |
scope of the technical considerations.

Public Involyement Process

The following checklist is offered as a beginning point for the development of a public
involvement process for operations conversions. The checklist is based on the review of the
iiterature and the results of the practitioner survey. Of primary concern is the inclusion of
different interest groups.

v" Define the “impact area,” the spatial extent of the corridor where the impacts will be of most
concern when the conversion to two-way operation is implemented.

v' Identify organized groups, jurisdiction-based bodies, and others who have an interest in the
impact area. These would include formal (e.g., chamber of commerce) and informal groups
of businesspeople in the area, neighborhood associations, special-interest groups (e.g., an
organized group of bicyclists), planning and zoning commissions, citizen advisory groups
(e.g., traffic advisory commissions, historical preservation groups), emergency services
providers (e.g., police, fire, emergency medical service providers), schools, delivery services
(e.g., UPS), city councilpersons, the media, and others. Using the impact area definition, all
individual citizens and affected businesses should also be identified. Care should be taken to
incorporate “special users” in the process (e.g., residents of elderly housing facilities in the
corridor, schools).

v" Hold public information meetings early in the conversion planning process. This should be
done when the conversion is first considered-—the planning and implementation process must
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be inclusive rather than presented as a finished, polished proposal. Meetings should also be
held with any identified groups—the implementation agency must be willing to go to
meetings of potentially interested groups and individuals rather than expecting that these
people will simply show up at general public information meetings.

v" Disseminate information regarding all aspects of the conversion planning and
implementation to the public and all identified interested groups via meetings, informational
flyers, and the media. The type of information to be disseminated includes who is
responsible for identifying the conversion for consideration, a clear presentation of all
pertinent information about the conversion (both “good news” and bad), and details about
when/how implementation would occur. To the extent possible, supporters and non-
supporters of the conversion should be present at various presentation. The state agency
should not appear to be the only active evaluator in the process.

v Once the decision to implement the conversion is made, it should be clearly articulated why
the decision was made. For example, what were the deciding factors.

Technical Evaluation Issues

A preliminary list of the types of things to be covered in the technical evaluation is given
below. Depending on the scale, type, and location of the proposed conversion, the list may be
considerably shortened (or even expanded). Not all issues will have as much saliency as others
in all situations. All analysis should be done for existing conditions and for all defined
alternatives (e.g., level-of-service calculations should be done for existing conditions and all
alternatives). This list contains the issues/actions identified in the literature review (including
items listed in the ITE’s Traffic Engineering Handbook—see appendix 5 of the full report for
additional details) and the state of the practice survey.
overall planning and identification of alfernatives

v" define existing conditions

v" define all conversion options to be considered (e.g., are there different limits that could be
considered for “converted” segment or is it “all or nothing™)
identify role of streets in regional transportation network (e.g., is the existing one-way pair
of local or regional significance)
estimate current and future trip lengths that might be affected by conversion

consistency of proposed conversions with neighborhood, city, and regional planning goals
and objectives

SNENEEEN

traffic operations

v street and intersection capacities before and after conversion
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v’ street and intersection levels of service before and after conversion

v geometric adequacy of the affected streets (e.g., pavement width)

v determine if minimally acceptable levels of service are achieved by all alternatives

v" delay time on and off converted streets

v diversions to/from local system as a result of conversion

v estimate diversions to/from other through streets in corridor

v determine if additional lanes (e.g., through corridor, turning lanes at intersections) required
for conversion _

v estimate decrease in (or under-utilization of) lanes on less heavily traveled streets (after
conversion)

¥’ impacts on signal progression

v" changes in left-turn conflicts

v" increase/decrease in crash frequencies (overall and for specific crash types)

v increase/decrease in on-street parking

v" determine the level of accommodation of through truck and local delivery

v" undertake traffic control device inventories and required changes (including placement of
signs, markings, and signals) for different alternatives

v determine the adequacy of sight distances for new two-way operation (assuming that
existing streets had been designed for one-way operation)

v parking requirements

bicycle and pedestrian operations

v" determine if bicycle lanes can be accommodated

v" vehicle/bicycle interactions

v" determine the location of major pedestrian generators and crossings

v changes in pedestrian environment (e.g., pedestrian-friendly geometry)

v pedestrian safety (e.g., adequate intersection and mid-block crossings for expected
demand) -

v’ pedestrian interaction with street traffic

v enhanced pedestrian signals

fransit operations

v transit route accommodation

v increased/decreased walking distances to transit stops (e.g., from major attractors)
v transit interaction with other vehicles (e.g., stop location)

v enhancement of transit usage (e.g., better access)

neighborhood access

v neighborhood access improved or degraded (e.g., left turns in to and out of residential
neighborhoods)

v increased/decreased traffic diversion into neighborhoods

v’ elimination of through traffic on neighborhood streets

v increased traffic on some residential streets serving through traffic
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commercial/business issues

improved access to adjacent properties (primarily businesses)

less confusion for motorists, especially visitors

reduced travel distance to destination

enhancement or degradation of downtown or commercial district

access to major generators (e.g., large employers, community centers, parking structures)

RN RN

other issues/considerations

cost of conversion

public opinion

origination of support {(or non-support)

environmental impacts (e.g., increased/decreased air pollutlon due to conversion)
timing and duration of implementation

ANENENENEN

This list of issues is not necessarily comprehensive nor would each item necessarily be
relevant for every study. One of the first issues for the public involvement/planning process to
consider is to identify which issues should be considered for any specific conversion proposal.
In addition, to the extent possible, acceptable thresholds (for those variables that lend themselves
to such measurements) should be discussed and established before technical analyses are done
and results presented. For example, it should be established that level of service C is acceptable
for an intersection prior to doing the analysis necessary to compute the level of service.

One of the goals for this project was to establish guidelines for when conversions from one-
way to two-way-operations might be advisable or acceptable. However, it is clear from the
literature review and the sﬁrvey responses that a single set of criteria is elusive, While traffic
operation concerns can be the deciding factor in conversions (and especially if the operations-
oriented outcomes are very bad), the ultimate impact of a conversion is extremely case-specific.
Degradation in motorist delay, for example, is dependent on everything from simple traffic
volumes to be accommodated to width of the streets to cross-street (and turning) volumes—what
works in one area may result in an operations disaster elsewhere.

At the same time, the types of analyses that are implied in the “issues list” presented above

are straightforward and are the staples of good traffic engineering practice. But, it is equally
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clear that not all of the important outcomes are neatly quantified or equally valued by all
participants in the process. For example, in general, traffic engineers would probably favor
alternatives that resulted in higher vehicle speeds (and lower delay) while it seems clear that
others may view reasonably decreased (more pedestrian friendly) speeds in a more positive light.
So, while it is important to do “good engineering” with respect to the outcomes of proposed
conversions, it 1s as important to have an effective public involvement process where conflicting
goals and objectives can be articulated.
FUTURE WORK

It is clear from the review of the literature and survey of practitioners that converting one-way
pairs of streets back to two-way operations is a current fad of sorts. It is often discussed in the
context. of other projects consistent with traffic calming and generally improving downtowns. It
is characteristic of the lack of knowledge about what makes downtowns and neighborhoods
“work” t_hat the effects of different traffic operations changes on business are largely unknown.
It is similarly largely a matter of conjecture on even what the traffic operations impacts are when
the one- to two-way conversions are impiemented. There have been and are a fairly large
number of conversions being considered in Michigan. The list includes Adrian, Jackson,
Kalamazoo, Laﬁsing, Mt. Pleasant, and Battle Creek. While not all of these conversions have (or
will) included state trunklines, it seems appropriate that the impacts of some of these conversions
on traffic operations should be evaluated in more depth. More ambitious work could also
examine the relationship between these conversions and business/downtown development

patterns.
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CONVERSION OF STREETS FROM ONE-WAY TO TWO-WAY OPERATION
Final Report
INTRODUCTION

The Michigan Department of Transportation (MDOT) is receiving iﬁquiries from local
jurisdictions and other groups regarding the application of traffic calming and other non-
traditional techniques for deaiing with traffic circulation/operations in cities and towns. One of
these techniques is the conversion of one-way street operations to two-way traffic, Such
conversions, or at least consideration of such actions, are being done with increasing frequency
in Michigan and elsewhere. This is somewhat in opposition to Jong-standing traffic engineering
a_pproaches which tend to favor one-way operation when increased flow must be accommodated
with lower travel delays. There may be safety concerns as well.

In this context, MDOT is desirous of being able to determine when such conversions are
acceptable or desired. Thus, a project was undertaken to; perform a traditional literature search
and contact traffic engineers and different jurisdictions to establish an understanding of the
current “state of the practice” for éonverting one.-way streets (typically 6ne—way pairs) to two-
way operation.

PROJECT SCdPE

Given that the primary purpose of the project was to develop a state-of-the-practice report, it
was also expected that outcomes associated with street conversions could bé documented. It was
not, however, proposed to do any original quantitative analysis. The documentation would

include collecting information (to the extent possible) regarding the following outcomes:

e the traffic characteristics before and after conversion (e.g., traffic volumes, operating
speeds);

e changes in crash frequencies and/or patterns (e.g., did crash frequency increase, did the type
and/or severity of crashes change);
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motorist response to changes;

guidelines for when conversions are indicated/contraindicated;

whether conversions are considered “successfiill” and the criteria used to assess success; and

costs of conversion.

The deliverables for the project include:
e - a final report documenting the literature review and state-of-the-practice assessment;
e an annotated bibliography;

e a list of individuals, institutions, and jurisdictions (and contact information) that have
undertaken conversions; and

e (ifthey can be supported by the literature and state of the practice) guidelines that MDOT
could use for determining whether conversions are appropriate.

METHODOLOGY/APPROACH

The traditional literature search was done using the Transportation Research Information
System, more; specifically, TRIS Onlire, TRIS is the most comprehensive bibliographic Iisting
| of published work in the transportation field. TRIS Online is funded by the sponsors of the
Transportation Research Board (TRB) and is hosted by the National Transportation Library
through an agreement between the Bureau of Transportation Statis;cics and TRB. Secondary
sources of information were identified through review of documents found as a result of the
TRIS search. TRIS entries include articles from such sources as TRB’s Transportation
Research Record series, the American Society of Civil Engineers’ Journal of Transportation . g

Engineering, the Institute of Transportation Engineers’ ITE Journal, and reports from various

federal and state agencies, among others.

While the published record was expected to be useful, it had also been expected that much of
the recent experience in street conversions may not be published (e.g, traffic engineers working
in the public sector are not often represented in the literature). Therefore, attempts were made to

identify engineers, consulting firms, and jurisdictions that had experience with such conversions.
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This experience was documented through review of published reports and informal phone, mail,
and e-mail interviews/surveys. Primary sources of individgals to be contacted included:
personal contacts with consultants, MDOT identification of field personnel in Michigan, known
practitioners active in traffic calming, a list of state-level (e.g., DOT) contacts that had been
developed at MSU in the context of another traffic engineering-related project, and referrals from
initial sources (e.g., traffic eﬁgineers in cities who were recommended by state DOT personnel).

The intent was that a synthesis of the experience represented in the literature .and current
practice would yield guidelines and suggestions for when (i.e., under what conditions) the
conversion of one-way streets to two-way operation would be a reasonable action and when such
Qonversions would be contraindicated.
LITERATURE REVIEW

The traditional literature review produced mixed results. A TRIS Online search on 1) traffic
calming yieldéd over 200 citations, 2) searching on one-way streets yielded just over 100, and 3)
the) even more restrictive criterion of searching on one-way/two-way corversions yielded only
seven (7). (The listings from the TRIS searches showing title, the journal/source reference,
authors, and approximate date are shown in appendices 1, 2, and 3 respectively.) Not
unexpectedly, no;c all of these citations are of use for the current project.
Traffic Calming

Many of the traffic calming citations refer to such things as mid-block speed control devices-
and specific residential neighborhood traffic concerns. Interestingly, all of the traffic calming
citations date ﬁ‘oxﬁ the very late 1980s with the vast majority far more recent than that. This is
indicative of the growing intereét in these techniques. However, it should be noted that the
implication that traffic calming is a relatively recent phenomenon is very misleading. Many so-
called traffic calming techniques date back far earlier than these citations, albeit with different

names. For example, separation of pedestrian and traffic movement, elimination of through
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traffic from residential areas, and the like were key components of the plans for Radburn (a
“garden city” in New Jersey), Chatham Village (a planned unit development in Pittsburgh,
Pennsylvania), and the so-called Greenbelt towns (e.g., in Wisconsin and Maryland). The
planning, design, and implementation of all of these date to the 1920s and 30s (these
developments are §ve11 documented in any number of referenceé, see, e.g., Roth 1979).
Moredver, the philosophical underpinning of these early examples dates back even further, to the
late 1800s, and are found in classical city planning literature. Likewise, similar “traffic calming”
techniques such as throttling down streets at intersections on collector/arterials, one-way loops
for shopping districts, and pedestrian and transit malls were all considered and/or implemented
as part of major urban renewal projects in the 1960s and 70s in Pittsburgh (Pennsylvania), St.
Paul (Minnesota), and elsewhere (Lyles 2000). The point is that while traffic calming is often
labeled as a “new” approach, its fundamental tenets effectively predate motorized vehicular
traffic and modern congestion/operations problems. Typically, early (e.g., Pittsburgh in the late
1960s) debates about the use of various techniques pitted architects and city/urban planners

against civil and traffic/transportation engineers. The former typically wanted more small-scale

so-called walkable or pedestrian-friendly environments while the latter were more concerned

about maintaining traffic flow and minimizing delay. Typically, both sides argued that their
solutions were “safer.” These same issues are being debated today although more
traffic/transportation engineers appear to be open to trying traffic calming techniques. Much of
the recent literature actually under the rubric of traffic calming deals with the general notion of
calming traffic versus enhancing flow and not necessarily with the specifics of “what happened”
in terms of measurable outcomes when various traffic calming applications were implemented.
One-Way Street Operations and Two-Way to One-Way Conversions

By contrast to the traffic calming literature, the search on one-way street operation yielded

citations going back as far as the 1930s. Much of the “research” is, however, anecdotal and
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many conversions, both to and from one-way operation, are likely not reported in the literature as
such projects do not often lead to publishable “research results” per se. This point
notwithstanding, a considerable portion of the material that follows is from practitioners
reporting on actual conversions from one-way to two-way operations.

The more specific issue of converting from one-way (back) to two-way street operations is a
reversal of a long-standing traffic engineering approach to easing traffic congestion and
enhancing traffic flow. Among the earlier references on one-way streets, Canning and Eldridge
(1937) and Burch (1938) indicate that one-way streets can be implemented (on an appropriate
existing network) Virtuali'y without cost, and that they decrease congestion, increase running
speed, elimingt_e certain kinds of crashes (e.g., head-on collisions), are easier to drive on (driver
attention needs are decreased through the elimination of the need to consider/monitor oncoming
traffic), and signal progression is easier to attain. On the negative side, sometimes travel
distances are increased (depending on destination location on the “other” street in the pair) and
some kinds of crashes may be increased—e.g., pedestrians have to cross more lanes of traffic and
potentially more intersections. Finally, there may be some driver confusion when different parts
of the same street operate in different modes (i.e., one segment is two-way, another is one-way).

More recenﬁy; a two-to-one-way conversion in Michigan was reported on by Enustun (1969)
and included some fairly specific results for trunkline two-way-to-one-way pair conversions in
Kalamazoo and Lansing. The average speed increased from 18.1 to 23.5 mph in Kalamazoo and
from 25.3 to 28.2 in Lansing. There was some indication that rush-hour volumes also
increased—the one-way arterials presumably attracting traffic from other Jocal streets. Travel
distances (apparently derived in part from an analysis of volumes) did not appear to have
increased—providing at least anecdotal evidence that one of the assumed negative aspects of
such conversions was not aIWays realized. The safety-related results were mixed with

Kalamazoo experiencing an overall decrease in crashes while Lansing experienced an overall
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increase. For both cities, there were “considerable” reductions in rear-end and mid-block crashes

and some increase in pedestrian involvement. No information was provided regarding crash
severity although it seems possible that with the increase in speed, that severity may have
increased as well.

An experiment in Jacksonville, Florida, where a four-lane, two-way bridge (on a larger 2.8
mile section of highway) was converted to one-way operation during peak hours, was reported
on by Temple (1983). While not a conversion to a one-way pair per se, this experiment (which
was later continued) was controlled and monitored reasonably closely. Results included a virtual

doubling of capacity in one direction, a reduction in stopped delay at a downstream toll plaza by

78%, and an increase in average running speed of 56%. Travelers in the non-peak direction

(who could not use the facility during the peak hour) were forced to use alternative routes,
Again, while this action is nét consistent with the exact type of conversions of concern here, the
results are gerierally consistent with those éxperienced elsewhere.

In another related study of two-way to one-way operation, Gattis and Stover (1989) undertook
a survey to ascertain citizen perceptions with regard o changing Texas freeway frontage roads
from two-way to one-way operation. In Texas cities, access to and from freeways and land uses
adjacent to the freeways is often provided by frontage roads. In congested or high-volume areas,
the frontage roads are typically one-way, while in less congested/low-volume areas, frontage
roads are two-way. As volume/congestion increases, the frontage roads are sometimes changed
from two-way to one-way operation, While freeway frontage roads are clearly different than
urban arterials, the response of the citizens to such changes is still interesting with respect to
perceived impacts. Responses of citizens were also compared to those of an expert advisory
panel. In general a slight majority of the respondents favored one-way operation (compared to
92% of the advisory panel) although approximately 90% of the respondents thought adjacent

business (relatively far from a cross-over) would be hurt (versus ~60% of the advisory panel).
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Only ~3% of the citizens thought two-way operation was safer (versus 8% of the advisory panel)
while ~55% thought capacities would increase (versus 83% of the advisory panel). As noted,
while freeway frontage roads are significantly different from trunklines operating through cities,
the citizen concerns seem (intuitively) to be similar—safety is perceived to be much better while
capacity (and presumably delay) is perceived to be somewhat improved while some business
may suffer.

Hocherman et al. (1990) examined the safety aspects of one-way versus two-way streets in
more detail. In their literature review, the authors note that prior research has shown that,
generally, the two-way to one-way conversion results in an increase in travel speed and a
decrease in the number of stops and total travel time. In addition, volumes and trip lengths are
increased. One-way streets dlso have fewer points of potential conflict at intersections. They
also report that some studies have shown a crash decrease of 20-30% with mid-block crashes
being reduced by a greater amount. The safety studies have, however, typically been conducted
in central business districts (CBDs) and/or on arterial streets. In the actual study done by the
authors (in Jerusalem), crash rates were examined and disaggregated by type of roadway and .
location and were not restricted to CBD areas or arterials—rather all types of streets were
studied. For noﬁ~CBD locations, one-way streets resulted in higher crash rates than two-way
streets for all street types. The results for CBD streets were inconclusive because of small
sample size. The higher rates could not be explained by differences in pavement width, free
speed, or pedestrian volumes. The authors suggest that while one-way operation may increase
safety in crowded, high-volume areas such as CBDs (based on earlier research), this may not be
the case in other, more residential areas where one-way operation may be contraindicated.
One-Way to Two-Way Conversions

More to the point of the current work, in recent years there has been a movement to convert

one-way streets (and one-way pairs, sometimes called couplets) back to two-way operation.
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Indeed, most of the pre-1990 sources are about conversion TO one-way operation. By contrast
most of the post-1990 sources are about conversion FROM one-way operation. The latter has
generally been done in the name of traffic calming. One example of this trend has occurred in
Denver where apparently long-standing (from the late 1940s and early 50s) one-way streets were
converted back to two-way operation (Dorroh and Kochevar 1996). In Denver, they note that
one-way operation increases capacity 20-50% as many turning conflicts are eliminated which, in
turn, also reduces crash potential. However, many of these relatively long streets (in Denver),
which were used to disperse CBD-oriented traffic to the suburbs, went through residential
neighborhoods. At least some of the citizens residing in these neighborhoods had sought (since
the mid_~19705) to have these facilities converted to two-way operations. Studies in the 1970s,
which focused primarily on traffic operations issues, apparently indicated that the congestion that
would result from the conversion was untenable, and the streets were not converted. In the early-
to-mid 19803; with a shift in the political power stricture with more attention being paid to
neighborhood concerns, conversion was again considered with the result that several one-way
pairs were converted back to two-way operation. The reactions were mixed. One pair which
handled 7,500 and 7,000 vehicles per day (largely directional flows) before conversion handled
600 and 11,600 after conversion. One street of the pair was designated as a local street while the
other was designated as an arterial—the arterial street now carried both AM and PM peak traffic
rather than just one peak. Predictably, those living on the street with the higher volumes were
less favarable than those whose street was now “local.” Other conversions were more or less
successful depending on a variety of factors: some conversions were very successful because the
pair did not carry extensive traffic and there were no significant shifts in congestion; others were
perceived té be less successful because of parking problems and more limited access to
downtown. Changes in traffic speeds and safety, if any, were not documented in the article.

However, the clear lesson that the authors cite was the need for the community to be involved in
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the entire planning of the conversion process and that conversions not be undertaken until
consensus is reached. The implication of the article is that everyone needs to be involved in the
process and to realize what will happen as a result of such conversions and that the affected
neighborhoods must “sign off” on the changes in some way. A successful conversion project
was as much a political exe)zrcise as a technical one.

An example of an evaluation of a proposed conversion of a long-standing one-way pair back
to two-way operation is provided by the City of Portland (Oregon). The study is documented in
a “technical memorandum” by the city’s Office of Transportation and is entitled “Broadway-
Weidler Corridor Plan” (City of Portland 1996). Basically, this one-way pair (couplet) of streets
(Broadway and Weidler) serves as a “neighborhood collector” supporting neighborhood-oriented
commercial development. However, it is also designated as a rﬁajor multi-modal arterial
(including bicycle lanes)—changing the pattern of operation in this corridor was a major
undertaking (unlike some of the changes that were accomplished in Denver on relatively under-
utilized streets). Alternatives that were investigated ranged from retaining the couplet to a
complete “de-coupling” through the entire corridor. Other alternatives were basically de-
coupling the streets through part of the corridor. Issues that were considered in the evaiuation
included: bicyclé provisions, pedestrian use, transit operations, traffic operations, on-street
parking, heavy vehicle utilization, and neighborhood access. While numerous technical
exercises were done (e.g., traffic was assigned to the various kinks for the different alternatives
and capacity analyses were done for current and 2015 volumes for each link and intersection),
the impacts of each alternative were summarized (more or less qualitatively) in a typical multi-
objective format. Table 1 is an illustration of the layout and the types of comments that were

made (selected illustrative comments from only one alternative are shown).
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Table 1. Example of “Transportation Summary for Alternative 2, Full De-Couple”

Weidler (from 18,000 to 6,000 daily
vehicles)

Transportation | Advantages Disadvantages

Element

Bicycles bike lanes westbound on Broadway and increased vehicle congestion

eastbound on Weidler for greater vehicle/bicycle

conflicts

Pedestrians fewer high volume streets to cross pedestrian crossing of two-
way Broadway more difficult
than one-way at unsignalized
intersections

Transit consolidated transit routing on Broadway | bus stopping in traffic on two-
way Broadway would delay
traffic and impact transit
operation

Traffic significant reduction in traffic volumes on | reduced level of service and

difficult crossing two-way
Broadway at unsignalized
CTOSS streets

On-Street Parking

increased on specific streets

decreased on specific streets

Heavy Vehicles

truck movement patterns would be similar | use of travel lanes for loading

to today would not be possible
Neighborhood more difficult neighborhood
Access access at some intersections

due to lefi-turn problems

Sewrce: City of Portiand 1996, table 2, page 8

In the final analysis, the conversion back to two-way operation was not recommended based (it

would appear) on the grounds of increased congestion and the non-fulfillment of some

neighborhood goals. The types of impacts that were expliciily considered included the

following:

v bicycle lanes accommodation
v" vehicle/bicycle interactions

v pedestrian environment (e.g., pedestrian-friendly geometry)

- v pedestrian safety (e.g., crossing one-way street is easier)
v' pedestrian interaction with street traffic
v" enhanced pedestrian signals

¥/ transit routes
v" transit interaction with other vehicles (e.g., stop location)
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v’ enhancement of transit usage (e.g., better access)

v increasing/decreasing volumes on different streets

v" increase in number of lanes on more heavily traveled streets (after conversion)

v" decrease in {or under-utilization of) lanes on less heavily traveled streets (after conversion)

v level of service mid-block and intersections during peak and off-peak hours

v" signal progression

v" left-turn conflicts

v" increase/decrease in crash frequencies

v" increase/decrease in on-street parking

v’ truck accommodation—both through trucks and local deliveries

v" neighborhood access (e.g., left turns in to and out of residential neighborhoods

v increased/decreased traffic diversion into neighborhoods

In addition to the traffic-oriented impacts just listed, there was also considerable attention
given to the impacts that the conversion alternatives would have on neighborhood goals and
objectives (including public acceptance), businesses in the area, accomplishing regional
objectives, and other broader-scale concerns. In the analysis/evaluation no thresholds were given
for what was “acceptable” (e.g., intersection LOS must be maintained at C or better), rather the
evaluation seemed to deal primarily with absolute and relative differences between the
alternatives. This study serves to illustrate the complexity that can be involved in street
operation conversions and how the important issues are often “local” in nature.

Another study from Portland (City of Portland 2000) was directed to the consideration of
another couplet, the Belmont-Morrison project. The approach that was used was quite similar to
that for the Broadway-Weidler corridor. This investigation also resulted in a recommendation to
not de-couple the existing one-way pair. The primary factors mitigating against de-coupling
were degradation of traffic operations, failure of other alternatives to meet a citizen advisory
committee’s design objective, elimination of parking near businesses, and lack of support for the
de-coupling option. The latter was gauged through a broad survey of corridor residents and an
“open house” that was held to explain the alternatives to interested parties. The overall

“alternatives evaluation summary matrix” is provided in appendix 4. The exercise for this

corridor again supports the notion that there needs to be a thorough and comprehensive review of
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impacts of proposed changes, that the affected interest groups (e.g., residents, business interests)
need to be fully involved in the planning and evaluation process, and that decisions to “convert”
or not are likely to be based on not only traditional traffic operations considerations but also
specific local concerns,

Brown and Fitzsimons (1997) report on a similar process that took place in Sacramento
(California). Although the source atticle did not contain as much detail as the Portland case
studies, the traffic calming plan for downtown Sacramento was seven years in the making and a
very politically-charged undertaking. The conversion of a one-way pair to two-way operation
was one part of the overall calming plan. Of interest in this report was the fact that the expressed
need for traffic calming originated in two neighborhoods adjacent to the CBD which were
experiencing considerable through commuter traffic. Related issues that arose included the need
to accommodate buses and emergency vehicles (a one-day field simulation using traffic cones
was actually undertaken) and where diverted traffic would end up (e.g., are adjacent
neighborhoods negatively impacted when one neighborhood is “calmed?”). It was also noted
that a full Environmental Impact Report (as required by the California Environmental Quality
Act) had to be prepared as part of the process. The most salient feature of this article was the
identified need for a consistent and meaningful interaction among the various players (e.g.,
political figures, technical staff, different neighborhood interest groups) when developing,
discussing, and implementing the traffic calming plan. It is interesting to note that this “finding”
(and similar comments from several other sources) are no different than those historically made
regarding the planning process for ANY significant transporiation-related project. The need for
effective and ongoing community involvement in planning transportation system elements is no
different now than it was in the 1960s when there were major debates over projects such as the
Embarcadero Freeway in San Francisco and the proposed I-95 route through the Boston area

which resulted in the well-documented Boston Transportation Planning Review. The topics and
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scale may be different (i.e., freeway alignments versus traffic calming), but the concerns of
citizens and hdw 1o deal with them are not.

A less controversial conversion of one-way to two-way operation occurred in the Lubbock
(Texas) CBD in 1995 (Hart 1998). The initial impetus for the conversion came from an ad hoc
group of citizens which, in turn, resulted in a review by a formal citizens’ advisory commission
and, eventually, professional staff. Throughc)ﬁt the process, the professional staff was highly
responsive to community needs and a good relationship was developed-—the staff was viewed as
being very inclusive with respect to planning and implementing traffic operations changes. The
eventual recommendation was to convert to two-way operations. The advantages and
disadvantages that were cited included:

advantages

v" less confusion for motorists, especially visitors

v improved access to adjacent properties (primarily businesses)

v' reduced travel distance to destination

disadvantages
cost of conversion (approximately $50,000)
increased congestion
reduced effectiveness of two-way signal'prpgression

small town look . o
unlikely conversion back to one-way operation if additional capacity was needed later

ANENENENAN

With respect to the traffic operations-related concerns, the highest peak hour volume on either
‘existing.street of the one-way pair was less.than 600 vph and two-way volumes were less than
1,000 vph. Thps,‘ the congestion-related di‘sadvantagesr were not signiﬂ;ant. The conversion was
accomplished and monitored with the result ti}éit traffic volumes have remained approximately
the same and crash frequencies have increased slightly (but the change was within the limits of
yeaf—tonear ﬂuctuationS). The responses from businesses and others have virtually all been

positive with busiriesses actually reporting minor growth after several years of decline. Indeed,
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the “small town look” which was originally perceived as a negative has been turned in to a
positive for this medium-sized city of 200,000.
The relatively easy and “stress-free” conversion in Lubbock, versus the more controversial

experiences elsewhere, can be attributed to the relatively low level of impact of the conversion

(e.g., traffic volumes are quite low in comparison), the fact that the original proposal for the
conversion came from the affected community, and the positive way in which professional staff
and the community interacted. The conversion was also a “stand-alone” project, not related to

other traffic calming changes or public issues.

Another relatively low profile change from one-way to two-way operation on selected streets
was accomplished in Lansing (Michigan) in 1999 (City of Lansing 1999). The changes were
proposed as part of an overall comprehensive planning process for the downtown area which had
been developed by technical staff with considerable input from citizens and various interest
groups in the city. The driving factors in the consideration of the reversal of the long-standing
one-way system were considered to be to make the downtown area more accessible for local
residents and more “driver-friendly” for visitors. It should also be noted that there is
considerable unused capacity in the downtown Lansing street system. Public involvement was
accomplished in fhe original comprehensive planning exercise, through flyers to residents and
businesses in the affected areas, and in presentations at various public meetings. The technical

analysis that was done showed that there would be some loss of on-street parking, the

intersections could easily handie off-peak flows and peak flows would be handled at an
acceptable level. An analysis of traffic crashes indicated that no significant change in safety was
predicted—the potential increase because of increased conflict points in some intersections
would be offset by savings in other types of mid-block and some pedestrian crashes. Finally, it

was recommended that conversions be undertaken in two phases to mitigate confusion. The first
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phase of the conversion has been completed (at this point), and there have not been significant
problems encountered.
Jossi (1998} also notes that downtown one-way to two-way conversions have also been done

in Toledo (Ohio) and are being considered in St. Paul (Minnesota) and Albuquerque (New

Mexico). Although not technically detailed, Jossi notes that these conversions are being
considered or done as part of downtown rejuvenation/growth activities. The fears are basically
related to the added congestion of operating two-way streets on sometimes limited street widths.

Not ail of the downtown interests have been in favor of these changes, although detailed

arguments were not presented. The conflicts reported by Jossi appear to be classic ones between
planners/downtown development coordinators and traffic operations-oriented concerns.

Folks et al. (1998) report on a significant project undertaken in San Francisco which, in
addition to conversion of a one-way street to two-way operations, also included provision of
improved transit service. The message that the authors deliver with respect to this successful
conversion is one of process rather than resolving particularly thorny technical issues. Unlike
some of the other successful conversion projects, this one was conceived by technical staff as a
remedy for transit operations (delay) problems. Once identified as an alternative, the conversion
of the one-way street was evaluated from a technical perspective (i.e., was it technically feasible)
and, when determined to be feasible, presented to the public through a long and specified review
procedure to ensure both public understanding and acceptance of the proposed project. The M
public process included public meetings, informational flyers, numerous press releases, meetings
with key businesses and others that might be affected (adversely or otherwise), and working with
several layers of commissions and review panels, While this project is viewed as a “public
relations success” (Folks et al. 1998: p36), it should be noted that this was a project that was

largely conceived of by technical staff and then “sold” (albeit very effectively) to the public
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instead of being conceived by a citizens or other interest group. Nonetheless, the well-run
process is still identified as a key factor in the ultimate decision to implement the changes.

Providing more of an overview of the current interest in converting one-way operations back
to two-way is work by Forbes (1998) where the reasons and conventional wisdom for converting
to one-way operations starting in the 1950s are outlined as well as the current reasons (and
conventional wisdom) for converting from one-way to two-way operations in the 1990s. In the
1950s, one-way streets were seen as an opportunity to rid CBDs of congestion without
construction of new facilities and as being supportive of increasing business and shopping
activity in downtown areas. Indeed, Forbes cites the advocacy of the US Chamber of Commerce
for one-way streets as being characteristic of the support that this technique had garnered
(Chamber of Commerce of the United States 1954). Interestingly, increased business is also seen
as a prime reason for the current interest in converting back to two-way operations. Forbes
addresses this apparent contradiction (Forbes 1998; p27):

It is not that the one-way street strategy has failed, or that traffic volumes have subsided
to levels commensurate with two-way streets. The one-way streets achieved the
objective of ameliorating traffic congestion, and traffic volumes are higher than ever.
However, in the 1990s the prevailing wisdom among urban planners and designers is
that a busy street, a somewhat congested street, is an indicator of a healthy business
environment: Moving cars into and/or through the downtown is no longer the objective.
The new objective is to reduce speeds and volumes of vehicular volume to a level that is
compatible with pedestrian traffic. One of the strategies for achieving this objective is
converting from one-way streets to two-way streets.

Forbes goes on to indicate that economic decline was perceived to be a symptom of the
congestion problem (and that one-way streets were, therefore, solutions). However, he indicates
that this linkage has never been made in any substantive way. He does relate an experience in
Hamilton {Ontario, Canada) where the Canadian Automobile Association commissioned a poll to
examine the stated preferences of downtown shoppers for one-way and two-way street systems

(Hamilton currently has many one-way streets). In response to a question regarding whether

their shopping habits would change (as a result of such a conversion downtowny}, 82% said they
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would not change, 10% would increase their downtown shopping visits (with a change), and 8%
would decrease their downtown shopping visits. Overall, Forbes poéits the relationship between
economic activity and access/circuiation patterns as being extremely difficult to zidequately
define and that to link significant changes of any one independent variable such as conversion
fr_om one-way to two-way street operations to downtown economic vitality is extremely
questionable (at least as a general rule).

Finally, Stemley (1998) outlines the general case against converting from one-way street
operatidns back to two-way operatioﬁs in downtown areas. While acknowledging certain
shortcomings of one-way patterns (e.g., confusion of some visttors, some extra travel distances,
longer walk paths to transit stops, possible delay of emergency vehicles), he disposes of them as
being relatively minor inconveniences {and most likely easily remedied for the most part). He
also takes issue with the concerns of businesses about the adverse affect of such patterns (with
arguments similar to those of Forbes noted earlier). He then reiterates the key reasons for one-
way systems, grouping the benefits in three areas: safety (decreases in pedestrian and certain
types of intersection crashes due to lower numbers of conﬂict points at intersections and
elsewhere), capacity (increases in capacity and operating speed along with decreases in delay
time), and convenience (mid-block pedestrian crossings are easier to accomplish, allowing on-
street parking is more likely, RTOR and LTOR movements are safer and easier). An unabashed
supporter of one-way streéts, he clo sl;es with the statement that “By changing to a two-way
system, a large backward step will be taken which will result in dpwntown that 1s less mviting
than it is now” (Stemley 1998 p50). While not questioning the findings that he cites, it should
be noted that many are based on studies in New York City {done in the 1950s and 70s).

The consensus on one-way streets may well be represented in a couple of basic references on
traffic engineering. For example, in ITE’s Residential Street Design and Traffic Control

(Homburger et al. 1989) it is noted that one-way streets (and/or pairs) have the effect of:
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reducing through volumes when used to create discontinuities in residential areas; increasing
speeds (which can be countered in residential areas by shortening the one-way links);
minimizing starts and stops (as a result, for example, of good signal progression) and reducing
noise, pollutant emission, and energy consumption; and being inherently safer than two-way
streets due to the elimination of two-way friction. A similar list of advantages is presented by
McShane et al. (1998) who cited the ease of signal progression, the elimination of many left-turn
conflicts, and general safety and capacity benefits as advaﬁtages for one-way streets (they were
not restricted to the residential street context). Finally, the ITE’s Traffic Engineering Handbook
(Pline 1992) summarizes the one- versus two-way operations issues in the following way:
advantages include positive effects on capacity and delay, positive effects on traffic safety (in
general), and a reduction in congestion; and disadvantages include some motorists traveling extra
distances to their destinations, some migration of turning movement -problemé, confusion of
some motoristé (especially strangers), some potential adverse impacts on transit operations (e.g.,
increased distances to stops), and some possibly adverse impacts on emergency vehicle access.
The excerpted section on one-way street operation from this important and widely-used reference
is provided in appendix 5. Included in this excerpt is a listing of “criteria for use of one-way
streets” which is ﬁseﬁﬂ in general and also as a guide in undertaking evaluations of one-way to
two-way conversions. This is also discussed later in the last section of this report.
PRACTITIONER SURVEY

In addition to a review of the literature, a survey of practitioners was also undertaken. As
noted earlier, in this instance several of the journal publications recounted in the prior section
were from practitioners. Moreover, some of the materials received as a result of the survey were
also reported in the previous section (e.g., the corridor reports from Pbrtland, Oregon). The
survey was distributed by e-mail although there were both teléphone and e-mail follow-ups. The

primary purpose of the survey was to ascertain whether there was much activity in terms of
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conversions from one-way to two-way operation. The basic list of e-mail contacts had been
assembled as paﬁ of a prior research project where responsive representatives of state DOTs and
state police agencies had been identified. This list was then supplemented through the
identification of consultants thought to be active in traffic calming, practitioners identified by
MDOT, and referrals from the original list (i.e., any one receiving the survey was asked for
referrals to others who might have something to offer). The survey instrument for the conversion
project was combined with a similar instrument for a related project about allowing parking on
state trunklines. The survey was sent out and then a follow-up was sent to anyone who had not
responded to the first solicitation. Separate copies were also sent to individuals identified in
some other way or who were referrals from initial respondents. In total, contact was attempted
with 193 individuals. A full listing of contact names, type of agency, survey response status, and
follow-up status is provided in a spreadsheet in appendix 6.

A copy of the complete instrumeglt (which includes introductory information, respondent
identification information, and so forth) is provided in appendix 7 while the basic questions that
were asked about one-way to two-way conversions are reproduced below:

e Has your organization done any projects that involved chaﬁging one-way operations
to two-way?

e Has your organization produced any reports on the impacts of specific one-to-two-
way conversions or on such conversions in general?

e Does your organization have policies, guidelines, or warrants on allowing (or when
to do) one-to-two-way conversions?

e Has your organization done any projects, produced any reports, or have any policies
or guidelines on the REVERSE type of conversions (i.e., two-way to one-way
conversions)?

While the overall response rate was reasonable (72 responses [of some sort] from 193 total

contacts), the number that had information to offer on conversions from one-way to two-way

operations, 14, was disappointing. Even fewer of these, five (5), had written information (e.g.,
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reports) that could be shared. Still fewer, two (2) had any sort of policy actually relating to such
conversions. The remaining nine (9) had done conversion projects but did not have
documentation that could be readily shared. A table showing the individual responses to the e-
mail survey (not counting some other interview-type responses) is provided in appendix 8.

There were follow-up conversations (either phone or e-mail) with several sources. These are
reported in anecdotal form. The traffic engineer for Jackson (Michigan) (Smith 2000), where the
conversion of several one-way streets is being considered, indicated that the rationale for the
current proposal was similar to that noted in the literature review: when the original conversion
was made (25 years ago) the goal was to get traffic to go around downtown whereas now the
goal is to get people to go downtown (for business enhancement).

This same sort of view was expressed by a representative of Mountain View (California)
(Burke 2000). While Mountain View has not had one-to-two-way conversions per se, Burke
indicated that the city wanted to decrease the number of lanes through the downtown area, make
the area more pedestrian friendly, and generally de-emphasize the goal of maximizing vehicle
speeds through downtown. He viewed one-way streets, in general, as being counterproductive in
this context and cited several cities (that he knew of) that had “awful” one-way street systems,
specifically Tuisé (Oklahoma) and Astoria (Oregon).

While not necessarily the avowed advocate for enhancing the pedestrian environment that
Burke purported to be, an Oregon DOT representative (Wood 2000) noted that Oregon
conversion projects that he was aware of (including the Portland projects discussed in the
literature review and a project in Salem) were primarily done to enhance neighborhood livability
and bicycle and/or pedestrian environments. He characterized the interests who favor conversion
as citizens and sometimes city councils while those opposed are more likely to include traffic

engineers and sometimes businesspeople who perceive that their businesses will be hurt.
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Some interesting comments were made by Duane Ellis (2000), an engineer for the City of Mt.

Pleasant (Michigan) where a conversion had been done in the downtown area. Ironically, in Mt.

Pleasant, the original one-way system had been implemented in the late 1970s as part of a larger

“streetscape” project with the goal of making a more pedestrian friendly downtown. More

recently, a downtown business group proposed the conversion back to two-way operation to
enhance business in the area. There was some opposition from nearby residents who were afraid
that the conversion back to two-way operation would be too confusing and safety would
deteriorate. Upon conversion, there have apparently been no negative results and most of the

businesses and residents are at least satisfied with the conversion.

- Contact with staff in San Luis Obispo (California), Battle Creek (Michigan), and in West

Virginia (Smith 2000, Pheres 2000, and Lewis 2000, respectively) yielded reasons for proposed
or implemented conversions as: increasing safety, reducing congestion, merchant/business

complaints about congestion, and reducing high speeds. These comments are reasonably

consistent with those noted elsewhere (although some contradictions were also noted—these will

be discussed later).

Overall, the survey results were somewhat disappointing (while the response rate was
adequate, the substantive responses were relatively few in number). However, assuming that the
responses that were received are characteristic of the state of the practice, it would appear that

the rationale for changes in one-way to two-way operation is generally consistent with what was

noted in the literature review. While the original impetus for converting to one-way operation

was to ease traffic flow/operations, the current “reverse” conversions are concerned with
downtown and/or neighborhood enhancement.
SYNTHESIS AND DISCUSSION

The literature review and survey of practitioners provided less information that had originally

been hoped but the consistency of information that was obtained from a variety of sources
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indicates that a more than adequate picture of the state of the art/practice with respect to
conversion from one-way to two-way operations has been obtained. The following paragraphs
are addressed to the original objectives of the project and how they have been achieved.
Principal Findings

Two of the most significant findings of this review are that the single most important factor in
a successful conversion from one-way to two-way operations is a meaningful public involvement
process (supported by straightforward technical studies} and that articulated guidelines for sﬁch
conversions (e.g., threshold volumes) do not seem to exist. Rather, as one engineer (Wood 2000)
put it, a (straightforward) traffic study will teli you whether such conversions are technically
feastble or not. ,Beyond that, opinion regarding whether one-way streets are a good idea or not
runs the gamut from Burke (2000) “in virtually all [reasonable] circumstances, one-way streets
should be removed” to Stemley (1998) “by changing to a two-way system, a large backward step
will be taken which will result in a downtown that is less inviting than it is right now.”

Beyond these two points, there is great variance in the results of planning and implementing
conversions.' For exé.mpie, in largely residential areas where one-way streets are not serving
high volumes (and two-way volumes could be easily handied), conversion of one-way streets
back to two-way bperation seems likely to be favored by residents and of little concern to
whatever small number of through motorists are present. On the other hand, in established and
congested downtown areas or on heavily used commuter routes where development over the
years has been predicated on one-way operations, both technical and public acceptance issues are
likely to be significantly more substantial.

With respect to more specific objectives of this project:

e The traffic characteristics before and after conversion (e.g., traffic volumes, operating
speeds) are completely dependent on local conditions. Depending on pre- and post-
conversion traffic patterns, an even daily split in traffic volumes between the two streets of a

one-way pair can be expected to shift dramatically—one street becomes the principal two-
way route in to or through an area while the other experiences significantly less volume.
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{Although it can easily be imagined where there would be exceptions to this “rule.”)
Operating speeds can be expected to decrease, assuming that there are not significant
geometric changes as part of the conversion. This assertion is based on the fact in most
instances, conversion te one-way operation resulted in higher speeds—it stands to reason that
conversion back to two-way will have the opposite effect. Indeed, lowering vehicle speeds is
often perceived as an objective and positive benefit of converting to two-way operation.
Finally, unless there are geometric changes, capacity and level of service will almost always
decrease after a conversion to two-way. Indeed, if the post-conversion level of service is not
unacceptable, it may well be that the conversion will face minimal opposition (at least from a
traffic operations perspective).

Changes in crash frequencies and/or patterns (e.g., did crash frequency increase, did the type
and/or severity of crashes change) are a little less clear. The prevailing wisdom with the
original conversions to one-way operation was that there would be significantly fewer
crashes (and crash rates) as a result of conversion. This was the result of, for example, fewer
conflict points at intersections. Pedestrian safety was also generally perceived to be
enhanced with one-way operation because of such things as making the street-crossing
maneuver easier to undertake (e.g, the pedestrian only has to be concerned with traffic from
one direction at intersections) and the ability to provide mid-block crosswalks. Some recent
studies have, however, found that one-way operations are not necessarily inherently safer
than two-way operations. Moreover, overall increases in crash frequencies have not been
regularly reported. It would seem that the improvement or degradation of general (and
specifically pedestrian) safety would be largely dependent on a large number of factors (e.g.,
conflicting volumes, adjacent land use, whether parking is/was allowed) of which one- versus
two-way traffic operation would be only one-—these vary significantly on a case-by-case
basis.

Motorist response to changes is often mentioned in the iterature on conversions both to and
from one-way operations. This typically seems to be an “up front” issue which apparently
does not materialize as a significant issue later on (or, at least, has not been fully investigated
later). By and large, the implication of most of the studies/experiences seems to be that
people adapt reasonably quickly to the changes (whichever way they go).

Guidelines for when conversions are indicated/contraindicated do not seem to exist in any
meaningful way. This was clear from the survey that was undertaken—very few (two)
indicated that any sort of guideline existed, and they were never provided. On the other
hand, it was fairly clear from larger-scale studies (e.g., in Portland, Oregon) that a standard
multi-objective evaluation process was required when the proposed conversion projects were
large or expected to be controversial. It should be noted that larger-scale conversions are
more likely to involve state-numbered routes and, thus, require more systematic and
comprehensive study. Examples were provided earlier in the body of the report and in an
appendix. This is also discussed in more detail later.

Whether conversions are considered “successful” appears to be almost exclusively dependent
on whether concerned citizens, businesspeople, and/or engineers think they are or not. At the
same time, the trend to conversion back to two-way operation is fairly recent and there does
not appear to be much in the way of long-term evaluation. If such evaluations are being
done, they are not being widely reported. In any event, since conversions are being done in
the larger context of traffic calming and executing downtown business enhancement
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strategies, it will be quite difficult to isolate the effect of the conversions—when many

variables are changed, it is quite difficult to attribute changes (e.g., in crash frequencies or
rates) to changes in only one of those variables.

e Similar to other points above, the costs of conversion varies substantially and are completely
dependent on the scale of the conversion implementation. For example, if the one-way pair
is through a largely residential area with little or no through traffic and carrying very low
traffic volumes, a conversion could be accomplished with some minor changes in traffic
control devices, On the other hand, a conversion through a congested area may involve
substantial changes in signalization (including new and/or improved/updated signals) and

geometric changes.

Consideration of One-Way to Two-Way Street Operation Conversions

Notwithstanding the lack of published guidelines on one-way to two-way conversions, the

review of the literature does yvield suggestions for the variables and issues that should be

chsidergd when contemplating them. Recommendations are given below for the two :
overarching aspects of one-to-two-way conversions: the public involvement process; and the
scope of the technical considerations.

Public Involvément Process

The following checklist is offered as a beginning point for the development of a public
involvement process for operations conversions. The checklist is based on the review of the
literature and the results of the practitioner sﬁrvey. Of primary concern is the incluéion of
different interest groups.

v’ Define the “impact area,” the spatial extent of the corridor where the impacts will be of most
concern when the conversion to two-way operation is implemented.

v' Identify organized groups, jurisdiction-based bodies, and others who have an interest in the
impact area. These would include formal (e.g., chamber of commerce) and informal groups
of businesspeople in the area, neighborhood associations, special-interest groups (e.g., an
organized group of bicyclists), planning and zoning commissions, citizen advisory groups
(e.g., traffic advisory commissions, historical preservation groups), emergency services
providers (e.g., police, fire, emergency medical service providers), schools, delivery services
(e.g., UPS), city councilpersons, the media, and others. Using the impact area definition, all
individual citizens and affected businesses should also be identified. Care should be taken to
incorporate “special users” in the process {e.g., residents of elderly housing facilities in the
corridor, schools). '
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v" Hold public information meetings early in the conversion planning process. This should be
done when the conversion is first considered—the planning and implementation process must
be inclusive rather than presented as a finished, polished proposal. Meetings should also be
held with any identified groups—the implementation agency must be willing to go to
meetings of potentially interested groups and individuals rather than expecting that these
people will simply show up at general public information meetings.

v" Disseminate information regarding all aspects of the conversion planning and
implementation to the public and all identified interested groups via meetings, informational
flyers, and the media. The type of information to be disseminated includes who is
responsible for identifying the conversion for consideration, a clear presentation of all
pertinent information about the conversion (both “good news” and bad), and details about
when/how implementation would occur. To the extent possible, supporters and non-
supporters of the conversion should be present at various presentation. The state agency
should not appear to be the oniy active evaluator in the process.

v Once the decision to implement the conversion is made, it should be clearly articulated why
the decision was made. For example, what were the deciding factors.

Technical Evaluation Issues

A preliminary list of the types of things to be covered in the technical evaiuation is given
below. Depending on the scale, type, and location of the proposed conversion, thg list may be
considerably shortened (or even expanded). Not all issues will have as much saliency as others
in all situations. All analysis should be done for existing conditions and for all defined
alternatives (e.g., level-of-service calculations should be done for existing conditions and all
alternatives), This list contains the issues/actions identified in the literature review (including
items listed in the ITE’s Traffic Engineering Handbook—see appendix 5 for additional details)
and the state of the practice survey.

overall planning and identification of alternatives

v" define existing conditions

v" define all conversion options to be considered (e.g., are there different limits that could be
considered for “converted” segment or is it “all or nothing™)

identify role of sireets in regional transportation network (e.g., is the existing one-way pair
of local or regional significance)

estimate current and future trip lengths that might be affected by conversion

consistency of proposed conversions with neighborhood, city, and regional planning goals
and objectives '

AN
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traffic operations

v street and intersection capacities before and after conversion

v street and intersection levels of service before and after conversion

v" geometric adequacy of the affected streets (e.g., pavement width)

v' determine if minimally acceptable levels of service are achieved by all alternatives

v" delay time on and off converted streets

v diversions to/from local system as a result of conversion

v estimate diversions to/from other through streets in cormdor

v" determine if additional lanes (e.g., through corridor, turning lanes at intersections) required
for conversion -

v estimate decrease in (or under-utilization of) lanes on less heavily traveled streets (after
conversion)

v' impacts on signal progression

v" changes in left-turn conflicts

v’ increase/decrease in crash frequencies (overall and for specific crash types)

v’ increase/decrease in on-street parking

v" determine the level of accommodation of through truck and local delivery

v" undertake traffic control device inventories and required changes (including placement of
signs, markings, and signals) for different alternatives :

v determine the adequacy of sight distances for new two-way operation (assuming that
existing streets had been designed for one-way operation)

v parking requirements

bicycle and pedestrian operations

v" determine if bicycle lanes can be accommodated

v vehicle/bicycle interactions

v" determine the location of major pedestrian generators and crossings

v" changes in pedestrian environment (e.g., pedestrian-friendly geometry)

v pedestrian safety (e.g., adequate intersection and mid-block crossings for expected
demand)

v' pedestrian interaction with street traffic

v’ enhanced pedestrian signals

transit operafions

v transit route accommodation

v increased/decreased walking distances to transit stops (e.g., from major attractors)
v’ transit interaction with other vehicles (e.g., stop location)

v" enhancement of transit usage (e.g., better access)

neighborhood access

v" neighborhood access improved or degraded (e.g., left turns in to and out of residential
neighborhoods)

v increased/decreased traffic diversion into neighborhoods

v' elimination of through traffic on neighborhood streets

¥ increased traffic on some residential streets serving through traffic
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commercial/business issues

improved access to adjacent properties (primarily businesses)

less confusion for motorists, especially visitors

reduced travel distance to destination

enhancement or degradation of downtown or commercial district

access to major generators (e.g., large employers, community centers, parking structures)

AENENENEN

other issues/considerations

cost of conversion

public opinion

origination of support (or non-support)

environmental impacts (e.g., increased/decreased air pollution due to conversion)
timing and duration of implementation

'NENENENEN

This list of issues is not neceésarily comprehensive nor would eaéh item necessarii_y be
relevarit for evéry study. One of the first issues for the public involvement/planning process to
consider is to identify which issues should be considered for any specific conversion proposal.

In addition, to the extent possible, acceptable thresholds (for those variables that lend themselves
to such measurements) should be discussed and established before technical analyses are done
and results presented. For example, it should be established that level of service C 1s acceptable
for an intersection prior to doing the analysis necessary to compute the level of service.

One of the goals for this project was to establish guidelines for when conversions from one-
way to two-way operations might be advisable or acceptable. However, it is clear from the
literature review and the survey responses that a single set of criteria is elusive. While traffic
operation concerns can be the deciding factor in conversions (and especially if the operations-
oriented outcomes are very bad), the ultimate impact of a conversion is extremely case-specific.
Degradation in motorist delay, for example, is depef_ldent on everything from simple traffic
volumes to be accommodated to width of the streets to cross-street (and turning) volumes—what

works in one area may result in an operations disaster elsewhere.
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At the same time, the types of analyses that are implied in the “issues list” presented above
are straightforward and are the staples of good traffic engineering practice. But, it is equally
clear that not all of the important outcomes are neatly quantified or equally valued by all
participants in the process. For example, in general, traffic engineers would probably favor
alternatives that resulted in higher vehicle speeds (and lower delay) while it seems clear that
others may view reasonably decreased (more pedestrian friendly) speeds in a more positive light.
So, while it is important to do “good engineering” with respect to the outcomes of prOposed
conversions, It 1s as important to have an effective public involvement process where conflicting
goals and objectives can be articulated.

FUTURE WORK

It is clear from the review of the literature and survey of practitioners that converting one-way
pairs of sireets back to two-way operations is a current fad of sorts. It is often discussed in the
context of other projects consistent with traffic calming and generally improving downtowns. It
is characteristic of the lack of knowledge about what makes downtoWns and neighborhoods
“work” that the effects of different traffic operations changes on business are largely unknown.
It is similarly largely a matter of conjecture on even what the traffic operations impacts are when
the one- to two—v&.ray conversions are implemented. There have been and are a fairly large
number of conversions béing considered in Michigan. The. list includes Adrian, Jackson,
Kalamazpo, Lansing, Mt. Pleasant, and Battle Creek. While not all of these conversions have (or
will) included state trunklines, it seems appropriate that the impacts of some of these conversions
on traffic operations should be evaluated in more depth. More ambitious work could also
examine the relationship between these conversions and business/downtown development

patterns.
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100/00/1997 INEIGHBORHOOD TRAFFIC CONTROLS IN CHICAGO ] More...
Cenference: institute of Transportation Engineers 67th Annual |
Meeting '
AUTHOR(S): Krueger, CL
07/00/1998 [PIONEERING CHANGE IN PENNSYLVANIA - i More...
Journal: Roads and Bridges Vel: 36 No: 7 :

AUTHOR(S) Schne1der K

12/00/1996 AN AU‘?TRALIAN REVIEW OF ACCE‘%S MANAGEMENT __i More...
|AND THE LAND PLANNING CONNECTION -
|Cenference: Second National Access Management Confer em,e
- 'AUTHOR(S) Brindle, REV " :
00/00/:1998 VIEASTRIN _ ' RAT
BICYCLE CR.SSINGS USING A NEW RESEARCH
METHODOLOGY
Journal: Transportation Research Record:No: 1(;36
AUTHOR(S): Garder, P

Criteria: TRAFFIC AND CALMING
Search Period: ALL

Sort: PUBDATE
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135 TITLES
100 ABSTRACTS
132 KEYWORDS
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Display: 201-223 of Total Found: 223

1 Records Collection

100 ABSTRACTS
132 KEYWORDS

Select the items below by checkmg the boxes then select a function from the BASKET CONTROL panel

above.

| Select/Deselect all displayed items

Pages: 11213415167

00/00/1991

STREETS OF LOS ANGELES
Journal: Transporiation Research Record Ne: 1305
AUTHOR(S): Woodhull, T

CALMER, NOT FASTER: A NEW DIRECTION FCR THE

12/00/1992

AUTHOR(S): Goodwin, PB

COUALITY MARGIN 1N TRANSP()RT
idournal: Traffic Engineening and Control Vel: 35 Ne: 12

00/00/1999

TRANSPORTATION hRC‘NTIERS FOR THE NEXT

;M]LLENNHM: 1999 ITE ANNUAL IVEEETIN G

Engineers

' - ' "e‘{i Mﬂ]emnum ﬁ
l69th Annual Meetlnv of the Instliute of Transportatmn o

00/00/199%

NEW DESIGN STANDARDS FOR NEOQ-TRADITIONAL
AND LOW SPEED NEIGHBORHOOD STREETS
Conference: Transportation Frontiers for the Next Mmermum
6Y9th Annual Meeting of the Institute of Transportation
Engineers

AUTHOR(S): O'Brien, AP

P More..

00/00/1999

A CITIZEN TASK FORCE APPROACH TO
NEIGHBORHOOD TRAFFIC MANAGEMENT

Ceounference: Transportation Frontiers for the Next "»ﬁ‘iﬁefunum
169th Annual Meeting of the Institute of Transportanon
iEngineers :

_1 More..,
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JAUTHOR(S): Siemer, BC

L

00/00/1999

TRAFFIC MITIGATION SUCCESS STORIES IN PHOENIX

o9th Anmual Meeting of the Institute of Transportation
Enginsers :

AUTHOR(S): Dittberner, RA

Conference: Transportation Frontiers for the Next Millenmum:

_f More. .

00/00/1999

ROUNDABOUTS--THE ROUND SOLUTION DOES NOT
{ALWAYS FIT THE SQUARE PROBLEM

|Conference: Transportation Frontiers-for the N
[69th Annual Meeting of the: lnstltu\ of “Transpo
Engineers ' ol
AUTHOR(S): Henry, MJ )

i1 More...

100/00/1999

SCHOOL CROSSING SAFETY IMPROVEN[ENT STUDY
Conference: Transportation Frontiers for the Next Millenniuny
£0th Annual Meeting of the Institute of Transpertation
Frgineers '

AUTHOR(S): Yu, L

I More..

00/00/1998

NEIGHBORHQOD TRAFFIC CONTROL PLANNING FOR -
SMALL CITIES

Conference: Crossroads 2000

AUTHOR(S): Hartman, L.

__1 More...l

07/00/1999

CITY OF PLANO NEIGHBORHOOD 'I’RAFFIC
MANAGEMENT PROGRAM

Idonrnal: ITE Journal Vol: 69 Ne: 7
JAUTHOR(S): Langston, AC

100/60/1999

SMART GROWTH: FACE'OI'F Qlf-’ARKS DEBATE
dournal: ‘-IMAT Vol: 4 No: 3

T More...

01/00/2000

HOUSING VALUES
lournal: ITE Journal Yol 70 Ne: |

AUTHOR(S): Bretherton, WM, Ir

THE ECONOMIC !MPACT OF SPEED HUMPS ON

00/00/1999

STREET DESIGN GUIDELINES FOR HEALTHY
NEIGHBORHOOCDS

_§ More. ..

00/00/1999

TRAFFIC ENGINEERING HANT)BOOK. FIFTH EDITION

i i More,..

03/00/2000

HITTING THEM WITH THE HARDWARE
Journal: Roads and Bridges Vol: 38 Ne: 3
AUTHOR(S): Wilkins, W

I More...

03/00/2000

SIGNS OF THINGS TO COME: SAFETY INNOVATIONS
ARE UNVEILED AT ATSSA'S 30TH ANNUAL
CONVENTION AND TRAFFIC EXPO

Sonrnal: Roads and Bridges Vol: 38 We: 3

1 More,..

03/00/2000

ANALYSIS AND DEVELOPMENT OF NEW INSIGHT
INTO SUBSTITUTION {ADONIS) OF SHORT CAR TRIPS
BY CYCLING AND WALKING

Journal; ITE Journal Vol: 70 Ne: 3

11 More. .
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04/00/2000 ROUNDARBOUTS: AN INFORMATIONAL GUIDE i More....
{Journal: ITE Journal Vol: 70 Ne: 4 :

00/00/2000 [BUILDING BETTER COMMUNITIES: A TOOLKIT FOR |_| More...

[QUALITY GROWTH
AUTHOR(S): Bauer, D o L
00/00/1998 |SPEED AND SPEED MANAGEMENT SYNTHESIS 11 More...

00/00/2000 HARMONIZING PLANO'S NEIGHBORHOOD TRAFFIC  {_] More...:
MANAGEMENT PROGRAM ]
Conference: Transportation Operatmns Moving into the 21st
- Century , '
o IAUTHOR(S): Lalani, N : ' 1 :
L 10/00/1999 LITERATURE REVIEW ON VEHICLE TRAVEL SPEEDS 11 More...
AND PEDESTRIAN INJURIES
AUTHOR(S) Leaf, WA

100/00/1998 [HARMONT;

Y ,JMore

' TRANSPORTATION.PR.FES SI.NAL
Cenference: ITE INTERNATIONAL CONFERE\ICE

Criteria;: TRAFFIC AND CALMING
Search Period: ALL Recorg:, STOHGCHOH
Sort; PUBDATE LES

. j . 100 ABSTRACTS
Dispiay: 201-223 of Total Found: 223 192 KEYWORDS
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30 ABSTRACTS
54 KEYWORDS

l E TR T
Search Period: ALL | Records Collection
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|Display: 1-25 of Total Found: 76

Select the items below by chéckmg_;; the boxes, then select a function from the BASKET CONTROL panel
above,

] Select/Deselect all displayed items

Pages: 1123}

09/00/1978 ANALYSIS OF PEDESTRIAN CROSSWALK SAFETY ON | 1l More...
ONE-WAY STREET NETWORKS
AUTHOR(S): Edelstein, RP

11/00/1978 JANALYSIS OF PEDESTRIAN ACCIDENTS ON ONE—WAY;;_[ More...
STREET NETWORKS: USERS MANUAL '
AUTHOR(S): Habib, PA

001001971 [TRAFFIC CONTROL & ROADWAY ELEMENTS - THER
'RELATION SHIP TO HIGHWAY SAFETY/REVISED.

| More...

| | AUTH@R(S)::Mayer;,,,_3 7 ETE . B
' 109/00/1966 A REVERSIBLE ONE-WAY STREET SYSTEM {1 More... 3,;
' ) {dournal: Canadian Good Roads Association Proc
|AUTHOR(S): Ewens, WE - ;'
] 05/00/1967 |TRAFFIC SIGNAL SYNCHRONIZATION ON A ONE—WAY __1 More...
STREET
Journal: Transportation Science
AUTHOR(S): Bavarez, E ;
12/00/1950 JONE-WAY STREETS: PANEL DISCUSSION i1 More...

Jourpal: Highway Research Board Bulletin
AUTHOR(S): Holmes, EH

01/00/1969 |STUDY OF THE OPERATIONAL ASPECTS OF ONE- WAY |1 More...
AND TWO-WAY STREETS |
AUTHOR(S): Enustun, N
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REPORT OF COMMITTEE ON TRAFFIC REGULATION
IN MUNICIPALITIES- ONE-WAY STREETS

Jeurnai: Highway Research Board Proceedings
AUTHOR(S): Canning, WS

1+ More...

00/00/1938

REPORT OF COMMITTEE ON TRAFFIC REGULATION
IN MUNICIPALITIES; ONE-WAY STREETS
Journal; Highwav Research Board Proceedings

JAUTHORC(S): Bureh, JS DISCUSSER:

|| More..

10/00/1972

|AUTHOR(S): Enustun, N

STUDY OF TEE OPERATIONAL ASPECTS OF ONE-WAY'
AND TWO-WAY STREETS

_1'"1\&6};;7;3

fBor0071553

{WITH SIGNALS AND WITH STOP.SIGNS

CAPACITIES OF ONE- WAY AND TWO WAY STREETS

Journal: Highway Research Board Bulletin
AUTHOR(S): French A

[ More. .-

07/00/1969

THE ECONOMIC AND ENVIRONMENTAL EFFECTS OF
ONE-WAY STREETS IN RESIDENTIAL AREAS

T More..

10/00/1971

ECONOMIC AND ENVIRONMENTAL EFFECTS OF
ONE-WAY STREETS IN RESIDENTIAL AREAS
Jourmal: Appraisal Journal

AUTHOR(S): Hill, D

: _I More. .

00/00/1970

|AUTHOR(S): Hill, D

ECONOMIC AND ENVIRONMENTAL EFFECTS OF
ONE-WAY STREETS IN RESIDENTIAL AREAS
foarnal: hghway Research Record Me: 305

|1 More...

loorooi1o62

ACCELERATED D.C. HIGHWAY PROGRAM AND
ONE-WAY STREET PLAN: REPORT OF THE SPECIAL
SUBCOMMITTEE ON TRAFFIC, STREETS, AND

HIGHWAYS OF THE COMMITTEE ON THE DISTRIC |

06/00/1962

ACCELERATED D.C. HIGHWAY PROGRAM AND
ONE-WAY STREET PLAN: HEARINGS BEFORE THE
SPECIAL SUBCOMMITTEE ON TRAFFIC, STREETS,
AND HIGHWAYS OF THE COMMITTEE ON THE D

i More...

01/00/1985

INCREASING THE ROAD NETWORK CAPACITY BY
INTRODUCING THE ONE-WAY STREET SYSTEM
Journal: Japan Society of Civil Engineers, Proceedings
AUTHORC(S): Masuya, Y

1.4 M.o're.r..-:

[0070071990

[SAFETY OF ONE-WAY URBAN STREETS
ISournal: Transportation Research Record No: 1270

AUTHOR(S): Bar-Ziv, J

" _! Mdre...g

00/00/1992

OPTIMAL ONE-WAY STREETS ASSIGNMENT IN A
RECTANGULAR CITY
AUTHOR(S): Ai, CM

T More...

00/00/1996

ONE-WAY CONVERSIONS FOR CALMING DENVER'S
STREETS

Conference: Moving Forward in a Scaled-Back World.

|1 More...
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i [Challenges and Opportunities for the Transportation
L [Professional. 1996 ITE International Conference,
IAUTHOR(S): Dorroh, RF

08/00/1998 |[ONE-WAY STREETS PROVIDE SUPERIOR SAFETY AND i More..
' CONVENIENCE

Journal: ITE Journal Wol: 68 Ng: 8 .
) |AUTHOR(S): Stemley, JT E
06/00/1998 |ONE-WAY DOWNTOWN STREETS MOVE IN TWO i1 More. .
DIRECTIONS

Journal: Planning Yoi: 64 Net 6
AUTHOR(S) 10551 F

00/00/1994 [NETWORK DESIGN OF ONE-WAY STREETS WITH 11 More....
|SIMULATED ANNEALING. - o i '

Hournal: PAPERS IN REGIONAL SC};ENCE.

. . |AUTHOR(S): LEE; CHEKANG, = _ : : :

109/00/1996 |THE EFFECT OF VEHICULAR FLOW PATTERNS ON |_1More..

1CRIME AND EMERGENCY SERVICES -- THE :

LOCATION OF CUL-DE-SACS AND ONE-WAY

STREETS.

Journal: JOURNAL OF THE OPERATIONAL RESE fm{ﬁ

SOCIETY.,

AUTHOR(S): HURTER, ARTHUR P.

08/00/1'963 RIGHT OF WAY -- MULTI-LANE ONE-WAY STREETS.. |_1 More...
_Journal: TRAFFIC DIGEST AND REVIEW, :

Criteria: ONE-WAY AND STREETS 3
Search Period: ALL ‘ i
I
l

Records Collection

Sort: PUBDATE :2 :g;i;\m
Display: 1-28 of Total Found: 76 B4 KEYWORDS
Pages: 1§23

TRIS Is 2 bibliographic database funded by sponsors of the Transportation Research Board (TRB), primarily the
state departmenis of fransportation and selected federal transportatlon agencies. TRIS Cniine is hosted by the

National {ransportation Library under a cooperative ag bety 1the Bureau of Transportation Statistics
and TRB,
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32 TITLES
30 ABSTRACTS
54 KEYWORDS

B . L
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I Select/Deselect all displayed items

106/00/1973 |THE CORPORAT , ANFALLEOON
' ' j.}‘ﬁurn'ﬁ IEEE Spectm foki 10 No N6
_ AUTHOR(S) West, IS _
00/00/1974 |A FEASIBILITY STUDY OF A REVERSIBLE-LANE i More...
FACILITY FOR A DENVER STREET CORRIDOR :
(ABRIDGMENT)
IFournal: Transportation Research Record Ne: 314
AUTHOR(S): Hemphill, J T |
12/00/1977 RIGHT TURN ONRED -- A TRAFFIC MANAGEMENT | _1 More...
SIMULATION _
Journal: Simulation Vel: 29 N-n 6
. |AUTHOR(S): Lidor, G ' N
00/00/1965 |ANALYSIS OF A THREE-STREET TRAFFIC SYSTEM /I More...
Journal: Highwav Research Record, Hwy Res Boar 5 i

, ~ /AUTHOR(S): Bissel, HH S

100/00/1967 é]l\/_[PROVE] STREET UTEIZATION THROUGH TRAFFIC | More. ..
ENGINEERING '

Journal: Highway Research Board Special Reports i} L

00/00/1960 [EFFECT OF CURB PARKING ON INTERSECTION 1§ More...

CAPACITY

Journal: Highway Research Board Bulletin

AUTHOR(S): Galioto, AJ

00/00/1971 [OPTIMIZING FLOW ON EXISTING STREET NETWORKS |_{ More...

Journal: Highway Research Board Nehrp Report

Tof3 7/26/00 1:37 PM



-'E;USDOT:BTS:NTL:TRIS Online

i

'2of3

http://iris.amti.com/sundev/list_results.cfm?STARTROW=26

|AUTHOR(S): Kraft, WH

00/00/1970

ST A MACRO SYSTEN FOR TRAFFIC NETWORK
SIMULATION
AUTHOR(S): Morgan, HL

' L]‘-M.ore...:

07/00/1979

MODERN ROTARIES
Journal: ITE Journal Vol: 4% No: 7
AUTHOR{S); Todd, K

r,',I Moze...

04/00/1980

PEDESTRIAN SAFETY: THE HAZARDS OF
LEFT-TURNING VEHICLES

Jougnal: ITE Joumal ¥Vel: 50 No: 4
AUTHORC(S): Habib, PA

i More...

02/00/1983

|AUTHOR(S): Zegeer; CV. -

FEASIBILITY OF ROADWAY COUNTERMEASURES
FOR PEDESTRIAN ACCIDENT EXPERIENCE |

03/00/1985

" |AUTHOR(S): RUBINGER, B

JAPAN-U.S. TECHNICAL INFORMATION EXCHANGE
A ONE-WAY STREET?

Journal AUTOMOTIVE ENGINEERING Vol: 93 No: 5

12/00/1685

BELLEVUE ONE-WAY STREET STUDY

00/00/1962

ONE-WAY STREET REPORT, SAN JOSE _

00/00/1954

ONE WAY BUSINESS STREETS

00/00/1965

INVESTIGATION AND STUDY OF URBAN RENEWAL

JAND REDEVELOPMENT PROGRAMS AND PARKING
|AND ONE-WAY STREET PLANNING IN THE DISTRICT -
1OF COLUMBIA: REPORT OF THE COMMITTEE ON TI-IE

DISTRICT OF COLUMBIA, HOUSE OF R-
Journal: HOUSE REPQRT 887TH CONGRESS, 2D
SESSION ; NG 1947 No: 1947

09/00/1986

WORK ZONE SAFETY. UTILITIES, STREET.
DEPARTMENT COORDINATE WORK
Journal: Better Roads Vel: 56 Nogy &

|4 More..

00/00/1988

SAFETY IMPACTS OF BICYCLE LANES
doueral Transportation Research Record No:
AUTHOR(S): Smith, RL, Jr

P68

_} More...

04/00/1986

CONSOLIDATION OF LLOCAL HIGHWAY

THE CITY OF HETTINGER
AUTHOR(S): Zink, DL

EA-___i More...
DEPARTMENTS: THE CASE-OF ADAMS COUNTY AND ' -

09/00/1993

LICENSE TAG SURVEYS - DATA COLLECTION,
PROCESSING AND ANALYSIS: THE PENSACOLA
STREET REALIGNMENT STUDY (TALLAHASSEE,
FLORIDA)

Conference: 4th National Conference on Transportation

| More...
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Planning Methods Apphications, Velumes [and 11 A
Compendium of Papers
AUTHOR(S): Schiffer, RG

100/00/1995 |CAPACITY OF-ONE-WAY. YIELD CONTROLLED
' 'INTERSECTIGNS - .

Hournal: Tr ansportation Research Record \io 1484
AUTHOR(S) A1~Masaeld HR

08/00/1998 IVITAL SIGNS: CIRCULAT[O_N IN THE HEART OF THE |_I More...
CITY--AN OVERVIEW OF DOWNTOWN TRAFFIC
Journal: ITE Journal Vol: 68 Neg: 8

AUTHOR(S): Forbes, G

08/00/1998 |[CONVERTING BACK TO TWO-WAY STREETS IN| 11 More...|
DOWNTOWN LUBBOCK ' "
Journai: ITEH journal Vol: 68 No: 8
AUTHOR(S): Hart, J :
00/00/1999 [REDUCING CRASHES IN MULTIPLE TURN LANES ON -1 More....
ONE-WAY STREETS ‘
Cenference: Transportation Frontiers for the Next Millennmum:
169th Annual Meeting of the Institute of Transportation '
{Engineers '

}AUTHOR(S) Forbes, G

100/00/1999 FUZZY EOGIC TWO-PHASE' TRAFFIC SIGNAL -

© ICONTROL FOR COORDINATED ONE-WAY STREETS
Jonrpal: IEEE Midmght-Sun Workshop on Soft Computing
Methods in Industrial Applications (1999 : Kuusamo, Flrﬁand)
SMCia/99 proceedmgs
_ JAUTHOR(S): Nittymaki, J.

Criteria; ONE-WAY AND STREETS
Search Period: ALL

[ More.

; Records Collection -
i

g 32 TIMLES
Sort: P{;BDATE _ . 30 ABSTRACTS
Display: 26-50 of Total Found: 76 | 54 KEYWORDS

Pages: 1'|213}

TRIS is a biblingraphic database funded by sponsors of the Transportation Research Board (TRB), primariiy the
state depafiments of transportation and selected federal transportation agencies. TRIS Cnline is hosted ky the
National Transportation Library under a cooperative agreement between the Bureau of Transportation Statistics
and TRB.
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Sort: PUBDATE 32 TILES
Display: 51-75 of Total Found: 76 80 ABSTRACTS

54 KEYWORDS

Select the items below by chéclqng the boxes, then select a function from the BASKET CONTROL panel
above.

-} Select/Deselect all displayed items

08/00/1978

THE POTENTIAL FOR AUTOMOBILE
[REDUCTION OUTLOOK: AS OF 19
AUTHOR(S): Hooven, EJ ‘

01/00/1979 [TECHNOLOGICAL CHANGE IN U S. AUTOMOBILE i1 More...
[INDUSTRY: ASSESSING PAST FEDERAL INITIATIVES ' |
__ |AUTHOR(S): Abernathy, WJ
102/60/1 9*51 IDESIGN:CAPACITY CHARTS FOR SIGNALIZE) STREET!
AND HIGHWAY INTERSECTIONS o
Journak Public Roads, Us Bureau Public. Roads: -
AUTHOR(S): Leisch, JE

‘ 100/00/0000 [TRAFFIC ENGINEERING: PROVEN WAY TO REDUCE __! More...
= _ CONGESTION -
Journak: Sae Journal, Soc Automotive Engr
AUTHORC(S): Malo, AF :
11/00/1981 [TRAFFIC MOVEMENTS IN RESIDENTIAL o 1. More.. )
ENVIRONMENTS: SIX CASE STUDIES INPRETORIA o i
. AUTHOR(S): Cameron, JWM :
07/00/1983 |AIRPORT LAND USE PLANNING HANDBOOK - A . _I More...
~ |REFERENCE AND GUIDE FOR LOCAL AGEENCIES
-0’7100/1-19'85 MULTI-ATTRIBUTE UTIEITY IN PAVEMENT
REHABILITATION DECISIONS Lo
Jouwrnal: Journal of Transportation Engineering Vol: ]H Neo:
4
AUTHOR(S): Bushnak, A
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10/00/1988
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THEORY OF HIGHWAY TRAFFIC SIGNALS. FINAL
REPORT

AUTHOR(S): Newell, GF

|21 More...

[0970071993

TRAFFIC ASSIGNMENT MODEL CALIBRATION WHEN

[PRECISION IS ESSENTIAL
Conference: Compendium. of Techmcai Papers ITE 63rd

Annual Meeting
AUTHOR(S): Fncker D

[ More...

00/00/1993

THE TRAFFIC SAFETY TOOLBOX. A PRIMER ON
TRAFFIC SAFETY

[12/60/1993

TRAFFIC CHAOS
Journal: BUSINESS REVIEW Vel: 22 Ng: 275
AUTHOR(S): Dhammashart, B

_More...

12/00/1994

INTRODUCTION TO TRAFFlk PRACTICES A e
GUIDEBOOK FOR LOCAL AGENCIES
AUTHOR(S): James, D

T

[08/00/1597

Wournak ITE Journal Vol: 67 Ne: 8
GAUTHOR(S): Ewing, R R

U.S. EXPERIENCE WITH TRAFFIC CALMING

_] More

[11/00/1997

CRASH REDUCTIONS RELATED TO TRAFFIC SIGNAL
REMOVAL IN PHILADELPHIA

Joursal: Accident Analysis and Prevention Vel: 29 Ne: &
AUTHOR(S): Hauer, E

i More...

04/00/1997

FATAIL CRASH RISK FOR OLDER DRIVERS AT
INTERSECTIONS
AUTHOR(S): Ferguson, SA

1t _More...‘

08/00/1998

TRAFFIC ISSUES FOR SMALLER C‘OI\MMTIES
Sonrnal ITE Journal Vel 08 No: 8
AUTHOR(S): Edwards, JD

08/00/1998

PUBLIC PARTICIPATION SUCCESS STORY
Jaonypal: ITE loumal Val: 68 Ne: 8
AUTHQR(S) -Folks, TP

SANSOME STREET CONTRAFLOW TRANSIT LANE: A |_]

More...

111/00/1998

FTHE EEFECTS OF ACCESS DENSITY ON OPERATING

SPEED
Jovenal: TTE Journal Vol: 68 Meg: 11
AUTHOR(S): Fitzpatrick, K

11/00/1997

NEW PROCEDURES HELP IMPROVE FRONTAGE ROAD
OPERATIONS

Jowraal: Texas Transportation Researcher Veol: 33 Ne: 3
AUTHOR(S): Fitzpatrick, K

Toiore.

00/00/1999

HARMONIZING A PEDESTRIAN-ORIENTED

DEVELOPMENT WITH COMMUTER TRAFFIC
DEMANDS
Conference:
SUth Annual Meeting of the Institute of Transportation

Transportation Frontiers for the Next Millenmum:

:_{ More...
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Engineers
AUTHOR(S): Choa, F

00/00/1999 CENTRAL BUSINESS Df%TRiCT TRAFFIC

CIRCULATION IMPROVEMENT--A CASE STUDY:
SALINA, KANSAS

169th Annual Meeting of the Instltute of Transportattan
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APPENDIX 3

TRIS Citations for “One-Way/Two-Way Conversions”
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APPENDIX 4
Alternatives Evaluation Summary Matrix

This matrix is taken from the “Belmont-Morrison Project Report & Recommendations™ done by
the Office of Transportation of the City of Portland (Oregon). It is illusirative of the type of
evaluation done in support of determining whether a one-way pair of streets (couplet) should be
converted to two-way operations.
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Alternatives Evalution Summary Matrix

Alternative B
2th Aven

Traffic Operations
* Volume

Average Daily volurne,
12th-20th Ave. (2015)

Belmont: 15,800
Morrison: 11,750

Betmont: 19,300
Morrison: 5,350

Beimont: 22,200
Morrison: 4,700

Belmont; 22,950
Morrison: 4,700

¢« Qver-capacity

intersections 0 3 3 0
Intersections with level-of-
service 'E' or worse
" Queuing at intersections N AM: +560% AM: +230% AM: +160%
% increase in cumulative PM: +150% PM: +220% PM: +120%
length compared to No-Build
* Diversion
# of cars diverted during PM 0 300 75 . 0
peak period
* Speed AM: 23 mph AM: 22 mph AM: 21 mph AM: 21 mph
Beimont PM: 27 mph P 20 mph PM: 20 mph PM: 16 mph
Morrison AM: 20 mph AM: 25 mph AM: 23 mph AM: 23 mph
. PM: 19 mph PM: 18 mph PM: 18 mph PM: 20 mph
Transit Operations ¢ Least impact to o {ncreased travel e Same as Alt. A s Less travel time
travel times due to time due to impact due to
congestion congestion congestion than Alts. |-
« Greater difficulty AorB
moving in and out of * Same as Alt. A
stops
Bicycle Operations = Speeding makes « Reduced traffic « Same as AL A = Same as Alt. A
bicycling unsafe speeds
* One-way travel safer | » Two-way travel less
for bicycles safe for bicycles
On-Street
Parking Supply -23 spaces -53 spaces -58 spaces -83 spaces
Loss of spaces
Pedestrian » Faster traffic speeds, |+ Slower traffic speeds | * Same as Alt. A * Same asAlt. A
Environment less safe for
pedestrians * Fewer gaps in traffic | © Same as Alt. A + Same as Alt. A
* More-gaps in traffic crossing two-way
for crossing one-way | streels
streets at
unsignalized

intersections




.- Alternative B

12th Aveniie

kel

Alternative B

- 13th Avenuie

Land Use Impacts

« East-west access to
properties separated,
impairs business
visibility

* Most street capacity
and on-street parking
supply available for
redevelopmemt

« East-west access on
same street

» Business visibifity on
Belmont improved,
reduced on Morrison

* Driveway access
more difticult on
Belmont, less on
Morrison

* Parking and volume
impacts associated
with transition zone
outside of residential
neighborhood

« Significant potential
for diversion of traffic
on to adjacent streets
during peak periods

¢ Same as Alt. A

e Same as Alt. A

¢ Same as Alt. A

* Parking and volume
impacts associated
with transition zone
at edge of residential
neighborhood

» Significant potential
for diversion of traffic
to adjacent streets
during peak periods

¢« Same as Al A

* Same as Alt. A

° Same as AlL. A

* Parking and volume
impacts associated
with transition zone
within neighborhood,
adjacent business
impacts

= No tratiic diversion
to adjacent streets
anticipated




APPENDIX 5

Excerpts from ITE’s Traffic Engineering Handbook

These excerpts are regarding one-way streets including a listing of “criteria for use of one-way
streets.”
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One-way streets

Most major streets and highways are originaliv designed for
use by two-way traffic. The need for the adoption of one-way
traffic regulations may arise from increased traffic usage,
conflicts among vehicular flows and between pedestrians
and vehicles. and the resulting congestion and accidents.
Conversion to one-way street operation {(often in conjunc-
tion with parking restrictions) may also be needed to pro-
vide additional capacity to serve new development,.

In major activity centers, such as the central business
district of a city with many high-traffic. closely spaced inter-
sections. one-way regulations are frequently used because of
traffic signal timing considerations and 1o improve street
capacity. In the development of new activity centers such as
shopping malls, sports arenas, and industrial parks. one-way
regulations are sometimes included in original street and
traffic plans. ‘

Some minoer street and alleys are also designated for one-
way operation because of limited width or in order to pre-
vent through traffic within a neighborhood.

QOne-way streets are generally operated in one of three
ways:

1. A street on which traffic moves in one direction at all
times.

2. A street that is normally one-way in a particular direction
but at certain times is operated in the reverse direction to
provide additional capacity in the predominant direction
of flow,

3. A street that normally carries two-way traffic but which
during peak traific hours is operated as a one-way street.
Such a street may be operated in one direction during the
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morning peak hour and in the opposite direction during
the evening peak hour, with two-way traffic during all
other hours.

Advantages and disadvantages

One-way regulations are generally used to reduce conges-
tion and to increase the capacity of a street network. One-
way streets may also affect safety and the types of uses on
adjacent fand. An intersection of two one-way streets has
substantially fewer potential conflicts than does an intersec-
tion with two two-way streets, as shown by Figure {[-1.

The following advantages may be expected in terms of
capacity, safety, and operating conditions:

Effect on capacity. Traffic conflicts and delay at inter-
sections are a principal cause of congestion and longer travel
time on two-way urban streets. On one-way streets, turning
movements are not delayed by opposing vehicular traffic, but
they may be obstructed by heavy pedestrian volumes and
thus encounter significant deiay. With one-way streets, more
complete use may be made of street pavements with unusual
width. The capacity of a street may be increased by as much

-as 50% by use of one-way regulations (see Chapter 3),

The increased capacity atforded by one-way regulations
may also make it possible to permit parking either part- or

Figure 11-1. Intersection conflicts.

full-time on streets that, if operated as two-way streets, ;.
‘could not be used for parking. More efficient signal timing !~
can also increase street capacity because of improved traffic
progression between signalized intersections, as discussed .

in Chapter 9.

Effect on safety. One-way streets with traffic signal

controls at major intersections are more likely to have gaps

in traffic for safer crossing movements by pedestrians and
vehicles at other cross streets and driveways along the route.
In addition, drivers and pedestrians crossing one-way streets
need be concerned with and wait for traffic from only one
direction. }

Numerous studies have shown that the conversion of two-
way streets to one-way operation reduces total accidents on .
an order of 10% to 50%.* In some cases, specific kinds of '
accidents are reduced even more. o

However, vehicles turning left out of one-way streets ap-
pear to hit pedestrians significantly more frequently than do
all other turning vehicles, probably because of automobile
roof suppaort pillars blocking the view of the crosswalk; which

41.A. Bruce, “One-Way Major Artenat Steeets.™ Improved Street Uti-
lization Through Traffic Engineering. Highway Research Board Special

* Report 93. Washington, DC, May 1967,

SOURCE: Manual of Geomerrie Design Standards for Canadian Roads, Roads and
Transportation Association of Canada, Ottawa, 1986, p. D15.

intersection Conflicts

4-ieg Intersection single-lane
approach no signat control

4-tag intaragction one-way
streots no signal control

Possibie Conflicts

2\ Diverging &
O Merging B
) Through-flow Crossing 4
O Turning-fiow Crossing 12

Number of Conflicts: 32

Possible Confiicts

A Diverging 2
O Merging 2
O Through-fiow Crossing 1

O Turning-flow Crossing

Number of Conflicts:
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is paraliel to the griginal direction of travel.> Minor midblock
collisions have been known to increase as a result of improper
weaving by drivers to position themselves for an available
parking space or to get in the proper iane for a turn, In ad-
dition, transition areas between one-way and two-way opera-
tions are frequently hazardous and reguire special traffic
control treatment.

Effect on operating conditions. A primary reason for
use of one-way streets is to improve traffic operations and
reduce congestion. The degree of improvement in operating
conditions, travel time, and safety depends. of course, upon
the particular operating elements of the previous situation.
Generally, travel times can be reduced from 10% to 50% and
accidents by the same rate even with a slight increase in total
traffic volumes. (See Tables 111 to 11-3.) '

Such general improvement in traffic operations must be
balanced against the following disadvantages:

*P.A. Habib and others. Analwis of Pedestrian Crosswalk Safery on
Ome-Way Streer Networks, Report DOT-08-70057, U.S, Depasiment of
Transportation, Washington, DC, September 1978,

SP.A. Mayes, “One-Way Strects.” Traffic Control and Roadway
Elements— Their Relationship to Highway Sqfety. Highway Users Feder-
ation for Safety and Mobility, Washingion, DC. 1971, Chapter |0,

1. Some motorists must travel extra distances to reach their
destination, Overail. this extra distance wil} likely increase
the amount of fuel used and the travel time.

2. Changes in travel patterns will eliminate turning move-
ments at some intersections and increase them at others,
possibly resuliing in new control problems at different lo-
cations in the area.

3. Strangers may become confused with the one-way street
pattern, especially if network geometry is irregular or the
one-way pattern is not uniform. Additional directional
signing, pavement markings, channelization, and signal
indications may be required to handle unexpected travel
routing.

Transit operations may be adversely affected if vehiclies

are forced 1o operate on two streets instead of one. Where

a narrow strip of trip generators exists along one street,

walking distances to the nearest bus stop for the desired

travel direction may increase.

Emergency vehicles may need to take a more circuitous

route to reach some destinations.

»

4

~ Effect on area economic conditions. In many cases, im-
proved traffic movement and increased safety can produce
broad economic benefits both to adjacent jand users and
to the general public. Nevertheless, when implementing a
one-way street svstem, especially one involving commercial

TABLE 11-1
Change in Traffic Volume, Trip Time. and Number of Steps after Conversion to One-Way Operution, Fifth Avenue, New York City

Average Daily Tralfic Volume

Aversge Trip Time tmin) Average Number of Stops

Section Before After Change (%) Before After Change (%) Before After Change (%)
Washington Sq. to 23rd St. 15,265 18,7122 +23 4.7 2.4 —49 3 1 —67
[0.8 mi (1.3 km}]
23rd St. to 42nd St. 21,728 23,591 + G 7.3 29 . - 60 5 4 -80
10.9 mi (i.45 km)}
42nd St. to 57th 5t 26,130 29,965 +15 7.4 a.4 -3 - 5 3 ~40
10.7 mi (1.1 km}] .
57th St. to 138th 5t, 11592 14,953 +29 214 16.4 -28 14.8 7 -53
4.1 mi (6.6 km)]
Totals (sverages) {16,411} (19.595) (+19) 42.1 26,4 - 37 27.8 il -60
SoukcE: J. A. BRUCE, "One-Way Streets,” Improved Sireer Utilization rhrﬁugh Traffic Engineering, Highway Research Board Special Report $3, May 1967,
TABLE §1-2
Accident Chenges and TFraffic Characteristics on One-Way Streets. Londeon, England
Percent
Change Percent
in Tratfic Percent Change in Change in
{Average Weekday) Travel Time Accidents
OFF Penk P Peak
Vehicle- Each | Each Pedes-
Street Mileage Voiume Miles Direction Direction Injury trian
Tottenham 1. Rd.” 5t +4 +8 —49 -34 —43 - 14 -21 -3
Baker St.¢ 2.1 +2 +3 48 —-35 —65 ~55 +4 -3
Earks Ct, Rd.' 6.3 +10 +12 -33 - 15 -27 -16 -7 - 13
Kings X* 2.8 -2 +I8 -28 [+ =27 +40 -33 —40
Bond St 1.3 +9 +14 -26 -33 - 15 ~38 Q 0
Piccadilly® 1.3 -4 0 ~19 -12 -5 -1 - 14 -32
=6 tnonths before ard afier,
"3 months before and after.
Sounce: 1. T. Durr, “Traffic Mansgement,™ Confetence an Engineering for Traffic. 1963, p. 49,

332 Traffic Engineering Handbook




TABLE t1-3

[

Accidents and One-Way Strects, New York ity

Number of Accidents

Sereet and Lenpth Tuta! Toetal

" Made One-Way Period Angle Rear End Tumny Cihes Pedestran Aceidents tnjured

Medison Ave.. Before 23 49 53 t? L9 lat 167
2rd St. o0 135th Alfter 23 34 35 a5 . (N 158 101
S [5.7 mi{9.2 % change o -3l -4y n 41 - —40
km)}

Fifth Ave.. Before 40 63 68 .8 ul kS 190
Washington Sq. Alftar 38 53 52 73 4% a1} 156
o J8th St., (6.5 % change -5 —1i8 -3 - 12 e -8 —~18
mi (10.5 km)]

Both stteels Before 61 114 124 151 HIN i 357

After LH 87 T 118 e 1% 257
% change -3 -4 - 37 22 - M -2 —-28

®Accutents per million vehicie-miles,

Source: 1. A. BrRucg, “One-Way Major Anerial Streets,” Improved Streer Urilization through Traffic Engineering, Highway Research Bosrd Special Report 93, May 1967,

streets, traffic engineers should expect objections from af-
fected business owners, who may contend that one-way
streets will adversely affect their trade.

Studies made in various parts of the United States have
generally tended to disprove such claims. Moreover, where
one-way systems have once been implemented, many busi-
ness owners formerly opposed to the one-way street plan
have become supporters.

Although the economic and environmental impact on
converling 10 a one-way street svstem will undoubtedly vary
from one place to another, a study by the Michigan Depart-
ment of State Highways revealed that opposition tended to
come from property owners immediately adjacent to one-
way streets, with more support from others in the area. De-
spite fears of losses in business and property values, there
was no indication of adverse economic impact on either
business activity or residential property vatues.’

Trends in one-way street usage

The number and total mileage of one-way streets have in-
creased significantly over the years. In 32 European towns,
the total mileage of one-way streets increased from 225 to
575 km in a 10-year period after the end of World War IL*
Figures are not readily available for the United States, but
general observation suggests a similar trend. It may not be
realistic 1o expect continued expansion of one-way street
sysiems In large cities, but increased usage in many smaller
and medium-sized cities has been noted.

Criteria for use of one-way streets

Legal background. Although the Model Traffic Ordi-
nance’ directs that the traffic engineer be authorized to

S The Ecunomic and Fnvironmental Elfvets of One-Way Streets in Resi-
dennial Areas, Department of State Highways, Lansing, M1, 1969,

“E. Nieisea, “Experience from [0 Years' Fight against Traffic Conges-
tion.” 36th International Congress, Internationat Union of Public Trans-
port. Brussels, Belgium, 19635, p. 15,

* National Committec on Uniform Tralfic Laws and Ordinances, Uni-
form lehicle Code and Model Traffic Ordinance.

- determine and designate one-way streets and alleys (8

ton 32-301) many cities and counties require the approval
of the governing body. Following such approval, if needr
the traffic engineer arranges for the placement and main
nance of the necessary traffic control devices, giving pub.c =
notice thereof. The Aanual on Uniform Traffic Control
Devices (MUTCD) specifies the design and Iocatmn T
such signs. 1

Uraffic studies.  An engineering evaluation is needed to
determine the advisability of one-way operaiion in a giv 1
street network. Such a network may range in size from t°)
parzliel streets to all streets in an area. The evaluation shouild
include:

1. Physical inventory of existing system to determine:
a. Widths and adaptability 10 one-way operation.

b. Termination points where needed traffic control '
vices can be effectively provided.

¢. Transit operational needs within the network.

d. Existing traffic control devices.

e. Parking needs and practices.

f. Major street and driveway intersection locations.

g. Heavy pedestrian crossings.

2. Traffic volume studies on each street involved, mcludr o

a. Hourly directional counts,
" b. Turning movement counts during peak hours at crie-
ical intersections with streets and major driveways.
c. Counts on streets paraliel to the one-way pair(s) be'i'g
considered. to estimate the effects of possible traf:
diversion. '

3. Speed and delay studies in both peak and off-peak pcri—
ods to provide data on overall travel times and the }o -
tions and causes of major delays,

4. Traffic signal studies to evaluate existing progress:on
programs and to determine the improvement that ml"“t
be gained from one-way operation. ’

5. Parking studies to determine the feasibility of curb paix-
ing prohibitions on one or both sides during all hours
or only in peak periods as an alternative or support
measure 10 one-way operation. ‘

Traffic Reguiations 13



6. Comparative capacity analyses of various alternative
forms of operations.
a. Capacity restrictions in the existing system that might
be alleviated.
b. Directional capacity of the existing network.
¢. Directional capacity of the proposed network.,
d. Directional capacity with parking prohibitions on
the existing and proposed systems.
Directional capacity using unbalanced operation tech-
niques (two-way streets with off-center movement to
encourage traffic to use one street in one direction and
the other in the opposite direction, with progressive
signal timing favoring the direction having more lanes)
or reversible lanes (see next section).
7. Estimates of added travel distance and increase in total
travel time in the network.
8. Feasibility studies with respect to transit routing and
location of stops.
9. Investigation of probable effect on movement of emer-
gency vehicles.
Investigation of probable effect of one-way operation
on businesses, passenger loading zones (hotels, theaters,
etc., may be on the “wrong” side of street), parking facil-
ity entrances and exits, and other land-use or curb-use
activities.
Analysis of frequency, severity, and types of accidents
along the proposed one-way street, with estimates of
possible changes.
. Pedestrian studies to evaluate 1he possible effects of
one-way operation.
Economic evaluation of the costs of various types
of operation in relation to the overall benefits that are
anticipated.!?

[

.

ok
e

]
i
Joud
.

Planning considerations. The amount of data to be col-
lected and analyzed in planning for one-way traffic regula-
tions will depend largely on the size and complexity of the
one-way system under consideration. The following questions
should be considered:

1. Is the layout of the street system such that one or more
pairs of one-way streets can be implemented on a practical
basis? In other words, will it be logical and make sense and
be accepted by the public?

2. What effect would the proposed one-way street(s) have on
transit operations and patronage?

3. Must parking be restricted in certain areas to provide the
proper number of traffic lanes?

4. What changes need to be made in signs, markings, park-
ing meters, traffic signal indications and detectors, and
other traffic control devices?

5. What impact would one-way traffic have on freight deliv-
ery and truck routing?

6. Are there major traffic generators on the streets to be
considered for one-way operation, and what, if any, effect
would there be on such generators?

L W, 5, Homburger and J. H, Kell. Fundamentals of Traffic Engineer-
v ing, 12th edition (Berkeley: University of California. Institute of Trans-
 portation Studies, 1988), p. 25-2,

334 Tiaffic Engineering Handbaok

. Are the geometric elements of the street sections proposed

for one-way operation such that the transition to two-way
traffic {or termination at an intersection) would not cause
safety or congestion probiems?

As a general rule, two-way streets should be made one-

way only if}

-1

e

»n

b

1.

2

3.

. 1t can be shown that a specific traffic problem will be '

alleviated and the overall efficiency of the transportation
system will be improved.

One-way operation is more efficient, safe, and cost-effec-
tive than alternative solutions.

. Parallel sireets of adequate capacity, preferably not more

than a block apart. are available or can be constructed.

. Such streets provide adequate traffic service to the area

traversed and carry traffic through and beyond the con-
gested area.

. Safe transition to two-way operation can be provided at

the end points of the one-way sections.

. Proper transit service can be maintained.
. Such streets are consistent with the master street or high-

way plan and compatible with abutting land uses.
Thorough study shows that the overall advantages signifi-
cantly outweigh any disadvantages.

Benefits of one-way traffic regulations

Increased capacity. One-way streets will often:

. Reduce intersection delays caused by vehicle turning

movement conflicts and pedestrian-vehicle conflicts.

. Allow lane-width adjustments that increase the capacity

of existing lanes or provide an additional lane.

. Reduce travel time.
. Permit improvements in public transit operations, such

as routings without turnback loops {out on one street and
return On a parailel street).

Permit turns from more than one lane and doing so at more
intersections than would be possible with two-way opera-
tion. {Care must be 1aken that designated turning lanes are
clearly marked and do not block needed through lanes.)
Redistribuie traffic onto adjacent streets to relieve con-
gestion.

. Simplify traffic signal timing by:

&, Permitting a wider range of offsets for progressive
movement of traffic,

b. Permitting offsets 1o achieve wider through bands.

¢. Reducing multiphase requirements by eliminating left-
turn conflicts and/or making minor streets one-way
away from complex intersections.

Increased safety. Omne-way streets are likely to:

Reduce vehicle-pedestrian and vehicle-vehicle conflicts
at many intersections.

Prevent pedestrian entrapment between opposing traffic
streams.

Improve drivers’ fields of vision at some intersection ap-
proaches.
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Improved economy snd environmental protection, One-
way streets may:

1. Provide additional capacity to satisfy traffic requirements
for a substantial period of time without large capital ex-
penditures for new street construction.

2. Permit stage development of a master plan.

3. Meet changing traffic patterns quickly and at a relatively

low cost.

Facilitate the loading and unloading of commercial vehi-

cles with minimal impact on traffic flows.

S, Preserve sidewalks, trees, and other valuable frontage as-
sets that would otherwise be lost because of the widening
of existing two-way streets.,

6. Be used 1o prohibit traffic from entering a residential
neighborhood by making short lengths of street one-way
outbound from the neighborhood.

7. Provide for parking on one side of a street that would

otherwise be 100 narrow to permit parking and adeguate

ciearance or sight distance for safe operation.

Be part of a freeway, expressway, rotary, or other system

utilizing ramps, frontage roads. or connecting streets that

handle movements that are essentially unidirectional in
nature,

4

*

o

Roadway requirements

Afthough one-way systems will differ in details, there ar
certain basic factors to consider in developing a network of
onc-way streets:;

i. The capacity of the street(s) in one direction should ap-
proximately balance the capacity of the street(s) in the op-
posite direction. If capacities cannot be balanced, the
street having the lower capacity must have adequate ca-
pacity for current traffic and, if possible, for some time
into the future.

2. Preferably, the one-way pair should be adjacent streets (al-
though systems are operating satisfactorily where there
are intervening parailel streets),

Design of termini

Some street patterns readily lend themselves to good traffic
operations at cne-way system termini-—as when two streets
join in a “Y™ pattern to become one. In a gridiron pattern,
however, the one-way system usually ends at a typical four-
way intersection. When the one-way system would normally
terminate at 3 major cross arterial, it is usually desirable to
extend the system one block beyond that point. This is par-
ticularly true of the one-way street carrying traffic toward
the crossing arterial. Construction of diagonal connections
to factlitate transition from two-way traffic to one-way traf-
fic should be considered when one-way streets are part of an
arterial system,

Tratfic Reguiations
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Dale Printed: 5/31/03 Date Upddied 4/25/00
Ollvert@dol sinte.ak.us
AR Kot Smith DOT Eut_Smidv@doLslate.rkus Kurt Smith
AL ll}mvid Hrown DOT 04} 148-6363 brown@esam.edn yes X Na
AL Cecil Calson DOT (334) 2426393 N DOT
AL {Chartes Turney DOT (334) 242-63%3 20T
AL real name unksown DOT (334) 2425128 David Brovn stale tefTic engineer
AL IWiIlilm J. Metzpor intemes senrch
Arkansas AR Keith Stevens DOT {501) §69-2000
AR Scotl Bennelt DOT, (591) 569-2542 sebd154@ahld stalear.us
Arizena AZ Puu) Basha intemet search phosha/@ci.scottsdale. azas
Califarnia CA Dcbbic Sylva DOT (81636533076 dehble sytva@dol ca.gov
CA Angiet F. Khorshid intemet search okhorsidiRel.calahasas.ca.us
CA Bamey Burke inilemel search. yer ap 25-Apr email sesponded
CA Crulg Smith inlernel search  1(R05) 783-7718 Yo S 20-Apr | phone
CA E. Comia ihlemiet search yes X No
CA Gian C. Aggatwal
CA Jumes Hanson itlernet search
CA Ianmsmd E. Davis internet search yeu X o
CA {Robert 1. Yalda internet search
Canada Can. 1L Chuar Kua relerred by OTDOT. Chuen. Kun@gav.edmoaton.ob.co JeiT Benvdez Plan/Dcy. Edmonton Alberta
Colormnds co Tamars.Malzer DOT {3_0}_} F5T.0348 Tamzm. MaarerfiidoLslat co.us
co | Seatiaga jregy {203} 5125112 ssnlisgo.enciniss/dot. stale.co.us yes X No DOT
Connecticul cT Susan Reynoldy DOT susanreynolds@po.siale.cl.us yes X No Busch & Howard DOT
cr Erank Husch DOT Frepk Busch@po. stalectus I
cT [John A. Vivari DOT John Vivarifipo. sists clus yes X Na
cr Richord J. Hownrd DOT Richard Howard@po state.clus yed X No ‘Inhn Vivend
Dist of Colambin nc Monlgamery Coun {rafparkiden mo.md ug
Flotida L Pairick Bady DOT {8S0) £88-3548 ok bradyt@dol.state.f.us DOT
FL Ahmed E. Aburahimak inleenel zearch  |(941) 7484301 ext 5293 ahmed aSurahmeh@co manatee.fius yes P 24-Apr { phone
[0 Chuck Lovell ket scarch Chuck.LOVELLZ ot state.f].us DOT
FL Donald Galloway inlemet screh (54 1) T16-1460 dgalowayfBco.sarasotafl.us Ahmed Aburmhah
FL Gene O' Dl inlcmet scarch sene.odell{@dot slat= .13 yes X No Traflic aper. Dept. DOT
FL Jeil Dedge internct search elleey.dodge@doLstate.[Lus yes &P 5-Apr smail DoT
3 Jellrey Morgen intemnet search Iiell‘rqmoggu@dal.ﬂu!e.n.us DOT
FL Mike Comcja Inemet senrch Mike.Comeje@@dat.state.fi.vy Steve Eloman DOE
EL Ralfocl Be Arazaza Enternet search Jeff Dodge
FL. Steve Homan interoel sencrh ves X Mo Mike Come]n
Fi, i Tom Speights intemet search: yed X No
Geagin GA Dick Graves DOE {404) £35-8381 DOT
A Joseph Flcicher DOE Joseph Fletcher@dor stte.gaus yez X No cmnil
QA twion Walers DOT [404) 633-8038 maricn. Wl Lalate.phuy yes X No IJ'nEh Fletcher
Tows LA fim Crouch DOT J(5153 2391544 tesonchitindol.e-mail.com. ye= X Ha DOT
LA | Scolt Logan J(515)-239-5160 Ames, 1A Imific eng.
[duho D Isuvc Rich DaT 208} 334-ELL6 srichi@itd. state id uy ye3 X emeil Lance Johnson
1B Joe Rosenlund DaT {208} I8T-6148 jresenl chd sdo.id.us
1B |Lance Johnson DO Liohnson@iid.slate.id.us Yes 8P 20-Apr | emeil Y respanded
D Morty Yensvoid XY murtin.rjensvoldénodot.ctate.or.us Steve Rich
m Rob Burchficld 3i) Durch@syseng cloonland.orus Steve Rich Hureau TralTic Manspement
[5] Teay Litile D) {208) 3876141 ittla@echd ads.id.ua yes SR 20-Apr phens
|l|linais B Rick Meyers DO (217) 782-2575 meysrsral@nt. ot state.il.ua pOT
e Liwrence V. Gregg 38) |€217) 782-7414 Iw{@ntdotsisle.il.us DOT
Indiana ] Nisar Kzhn DoT (355) 494.5310 nisarffecn.purdue.edy Univ. of Purdue
Kensas kS [MNincy Matlson LOT [HuntyM@kslol oty yes X No omes Now POT
KS Arron Bertle(l refared by DOT |(785) B32-3153 nbortlattRc] JaTence ks us, Momas Daw MPO
KS David Warm refemed by DOT {(R16) 4744240 X [ Thomaa Dow MPO
K5 Jomshed Mehia relemed by DOT. jiaei wichil [Thomes Dow MPO
[5: Johe Dugan referred by DOT | (785) 105-3729 ug Sniopekn.org Thomas Dow MPO
KS EKm Dounaldson aefered by DOT kdonak ka0 Yes X o odd Girdler
ks [Linds Finger referred by DOT  j(785) 852-3153 [T Llawrence ke [ Thomns Dow MPO
KS JLinda Yoss DoT (785) 296-36/8 vossitksdoLarg yes, X Ho DaT
KS [Mnrvin Kroui referred by DOT {316} 268-4561 krowt m¢@etwichite ks.ut [Thomos Dow MPC
K3 Mell Henderson 1elerred by DOT  [(8163474-4240 mellHEmese o) | Thrames Dow MEO
K5 Thomas Daw referred by DOT_ [(785) 236-2552 Nency Maltson Urban Planning Mannger
RS Todd Girdler tefered by DOT {785} 395-3720 yes X No Ken Donaldson [Thamas Dow MPD
Kenlucky KY Simon Corpetl DOT {502) $64-3000 !%g Wit
KY Dusne Thomas DOT 302-564-3020 yes X No
kY Grege Witt POT (502) 564-7583 yes X Ne Smon Comeit KYTC
KY Pat Johnson refored by DOT | 502-574-3111 Duane Thomss Loisville City Englnoer
KY Ren Herringlon acfemed by DOT_ |B59-258-3480 Duate Thomas Lexingtor Cily Engincer
Louisions LA reat name wnkmovwn BOT (225) 935-0103 palisindoldmail.dord siate |a.us
MA Ihm}e Scolman {amle@ctps org
MA JEi Pagiisns inlernel search elipdsips.o Fublic Safely
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Date Frinled: 5131/00

e

Paga2cfd

MA Lauten Preston
MA Susanne Rasmussen srastussen@cl cambridge maus I |
Marviand MD Muny Shah DOT. (410) 787-5825 mshsh@sha.state.md us Bob Froteh
MD 1!]0!: Erench DOT Bitechdishe state.md.ud yes 1253
MI Darfa Lynch inlerne) sezarch Diynchl@imdol.stsbe md.us ves Ny, biany Shak MDDOT
MO Kimberly TRAN DOT. Liransha siate mdus yes N
D Ran L DOT (410) TE?-4017
MD ‘Thomas Hicks Znternet search Carltan Robinson
Malne, ME Rabart Baker POT 207) 287-3134 roberl.baken@state. me 15
1Minhilm M Robert Brisre MDOT 616) 337-1920 b ot stele. o us DOT
Ml Dovid Berddpe referced by MDOT |(517)773-7971 wiong yea X Poul Ajegba City of Lansing Engincer
M1 Duzpe Ellis refered hy MDOT 1(537) T13-7971 dusnecllis@rocketmail com yes sp 25-Apr phone John Sailer Cily of ML Pleasant
M John Meluszek ntemel search matuszEci.easl-[nnsing mi.us yes X No City of East Lansing
M John Salfer MBDOT (5}+7)754-0878 Bolterli@mdo.stale.ooi.us DOT
ML Jon Slart Tefemed by MDOT [(616) 3378533 wnng # | Raoberl Briere City of Kalamazoo
MI Een FeldL refared by MDOT |(517) 463-834 kfeldu@ei nlma.mi.us John Salley City of Alma
Ml Kenpeth Tilfany relered by MDOT [(517) TB0-78T (1P dol.siale.mj.us yes 5G 0-Apr hone Paul Ajegba DOT
MI dox Pheres referred by MUOT 1i615) 966-3338 MVPhares@el baitle.crpek mi.es yes BP 20-Apr shone Rebert Brizce Clty of Baltle Creek
M Baul Ajepba MDOT (517) 720-7500 AjegbaPi@mdot.state. mius DOT
ML 'Worren Renanado efered by MDOT |(517) 7884025 [esmeilymen@dme] nei(kludwig@dmei net) TPaal Afeytba Cily af Jockson Mennger
FMixmml.n MN Lren HEEL DOT LorsnHillzadot stale. mn.as yes X No lohn Maczka DOT
MN Danicl.Hrannas Dot 65T) 382-1053 Danel Brannanimdat.state.mn.us DOT
MN +_|John Anderson DOT 55E) 284-3456 jon andersoni@dat state fin.ius yer X Ho DOT
M Jokn Maczko DOT john.maczko @stpaul. gav yos SR E1-Apr emai] Eorcn Hill
MN ke Weiss DOT (G5} 2843440 mike weiss@dot stale.mn.us Yex .4 Na
[ ‘pnul Stein, DOT 651)-286.5573 paul stinc@dol statena.us
MH Tom Campbell intemet search tom.compbelli@dot.cae. mo.us yes X No
Missjssipni MS Dan Gaillel intemel search dpeillet@eily.jsckson.ms s yes X No Cily of Jackson
~ M DOT iatmaiﬁanum:w yer 33 25-Apr | cwmell F_rewponded JEddie Robinson DT
DOT erobinson@imndel stale.msus BOT
DOT {601) 3537707 wparrisiBmdelstate. ms.us Bob Mubry DOT
Montana DOT okoEstale mt.us N ¥is X No Don Thisek DOT
E DoT (406) 444-£217 dduseki@slate.ml s Al Goke
I DO duwilliam@statie mius yer X No Do, Dusel; DOT
[2¥orth Carobing NC John I, Gimnt DOT igrasil@dolstatane us DOT
NC AD, {Tany) Wyatt Dg awyeh@doh. dot state.ne.us Yes BR 13-Apr emajl
N Gary Faulkner boT A.D. [Tany) Wyl
RC dimmy Lynth DOT (919) 733-3915 DOT
Notth Dakois ND Joel Cranford DOT (701) 1284397
ND A1 Covlin DO (70¢) 3284358
Mebrdaka DOT 402) 4794645 DOR
DOT (402) 479-4594 noT
New |ampshire Lyle Knowlton BOT {_@Q}) 2712281 N D0oT
[]] [W. Lombert BOT yes X Ho
New Jetsey NI stole police DOT webmaster@epm dolslatenj us DOT
NF Joc Moore DOT moore@cprdol siate..us Yy X No [ %) DOT
i) reol phitid umknown noT corecspondenceunit@dol.state.nj us Tog Moore DOT
New Maxico NME James Bavis DOT (505) 277-3305 | [wdsvis@unm edu
W DOT (505) 827-5189 shid.stalenm.us
NM DoT {505) B27-5529
Nevada NV DoT {715) 888.745% DOT.
NV DOT {715} 338-TA90 droesiBdotstale.av.us Mike Lawsan DoT
NV DOT. (T15) 8687443 mlawsen@dat stete.av.us yes X g, Erederjck M, Drocs DOT
How York MY BOT yes X Ny Jon Bray noT
by DoT g yes b3 No Dot
NY on Bray POT i ol slate ny. Sandra Rosner
[Ohio OH Arthur Gaerell DOT 614) 644-8139 sgarcil@dat siate.ch.us oot
' Oktahome 014 GinE:r Miller bar 05} 522-0985 [gmillesiiodat op. et X No Urbon Tran. Plen. Dept, DOT
Oregan OR, Steven.L Reed DOT. Sleven.t.AREEDRodal stale.or.ud DOT
OR {Crysal Atking iniernel search CAC@trans.cl.portlsnd or.us
O/ Vinckson.R.Shepard BoT Jackson. R SHEPARDiZodol staleor.us Samuel Johaston ]Ri:}mni Wood TOT
OR Michas] A, Coleman intemet search COLEMAN@rans.ci.poriland.or.us NS X
OR. Foul.M. Davis Dot Paut.M DA VISGodot state.or,us DOT
OR Rich Mewinnds 1 lnlernel search RICHNGUress. ¢l portland.or.us yes Sk 13-Apr ] email
QR Richard M. Wood BOT {501)986,3589 biz) P 25-Apr email nded
OR Richard T, Hsincmann DOT 5031926-1641 ves PP 25.Apr email respanded DOT
OR Rab Burchfield
OR Samuel A Johnsion bot yes X No Heinemann & Wood Richard Wacd DoT
Riode Isfand a1 arker DOT siparkerddol.stale.f.us DoT
South Carolics sC Liddle, Jogy IV DOT Triddl A e e DOT
sC David Brawal trafeligrEicolumblase net
SC Dop Fumar DoT E03) 737-146] TumerE@dotstnte,sc tiy Zaey Riddle




R
John Adicr

© ?ﬂi’%“.??ﬁég 2 é., L

605) 7733704

L

AL
sC Tohn Adlerf@)stale sd.va
3¢ Slanley Shenly interuet seanzh Shenls Lsiate, sc. 18 DOT
™ [Devid Leltar DaT 615} 741-0968 dlollarGmail state.tn.ux
 Toxes i Iruri Hays DOT 512) 424-2298 nccident recards@idps stale.boua vex x Ho Departiment uf Public Safely
T David G. Gerard, david.gerard)cl austinbous
gy |Dsbrab Grahum DoT (5123 486-5100 dgrahamfidolsiate.lx us ROT
Utah (¥ Mack Christlensen DOT 8013 3654264 mchrist@dol stalesil s DOT
] bnrie Chritman DOT wzadmpo. mehyist@state.ut.us yas X Ho DOT
iy | Tammy Esesar DOT 301} 9654137 ks st alus
Virginis YA raal name unknown DT (B04) 786-4567 krn dot.sinle.va.lis DOT
YA Elons Kastenhofer iftternel search [knstenhofer joifivdal.stale.va.us DOT
Vermonl T Ay Gamble 02} §28-2685 . goiblesate viig
¥T Merk Ljungvall DOT MLIUNGY, ATEVT.US
Washington WA Rae Benstett DOT BENNETRAWSDOT.WA.GOV DOT
WA Jaff Bender {iaft, bendenga seattia va.us yes X Na
Wa Naclle Millan inlemet seareh ooelle milllongel. seattle wa.us POT
WA Rick Matvlds 00T (350) 705.7988 MowldsRAWSDOT.WA.GOV yes X o POT
WA [Wayne Wentz. Interaet search Wiwentz{@cl.everzilvalls
Wiscosin DOT (50E) 265-1675 ]mll&.mnrﬁmn@dﬂl.mk.wi.u yes X Mo rﬁeler Rusch DOT
DOT {(608) 266-5349 mai trubyE@oL siatewLug 1 Richard L.ange DOT
DOT | 1Mat‘k Muorrison DOT
DOT yes P20 Z5-Ape | email [Maric Ty Dot
West Virginin DOT (354) 558-8912 yes BB 20-Apr phone LOT
Wionsing ooT (367) T77.3944 5 BOT
intemel search aidyhdibmngt
Angala M. Christo internel search {angela.m. christogparsons. cam
Brenda €. Krogh intemet search brenda.Ere; wa.dolgov yex X No Douwes, Stills, einan FHWA
Carlton C. Rabinsan Tnternel search ctardion@crols.com yes X Ne
Chrisiopher Dousvax [ritemmel ssarch_ 1(202) 366-5013 christopher. Souwes@iwedet gav Brenda Krmugh
Crowferd Jeacks internet search Clencksiinas.adu yes X HNe Desr, Maher, fon Willizms THR contact
Datls L. Pleha inlernel senrch d-picha@lamu. edy
Daver Warren interned search Blevey. Warren@(hwa.dut gov FHWA
Ed Cling internet zenrch  [(562) S08-6244 yes X No
Frederick . Bock inlernel search I!rcderickdwkgparsuns.:om
George E. Frangas internet search tral jel.h?.md.us,
Harnty Moble intermet search hmaena@earthlink net
John W. Van Winkle interpet search vanwhkieghAlops.iiz tn.us
Jon Witliars i internet zeaych - [(202)334-2938 TWitlins@nas.edi yes SR MoApr | emall TRD contoct
Lauren Swiez intermet search Lsuazer @ WILEDAN com yes X No JEd Cline
Lisa Finlana infemmel seaieh, (703} 554-8050 2t 116 wniting
Michacl J. Worka: intemet senrch yex X Ho
Paul Mackey internel search
Ray Bt intemet scasch Yes X Ho ‘TRB contact
Raid H, Evly internel search
intemel search
Internel search
internel search ves X o TRH contac|
internel saarch berman. wayne(@(biwa dot gav
ntemel search 'ﬂ’.&exﬂ@ﬂm‘r
i ] ‘
Summary totel contocts = 192 tatal respansas lo survey (incl fallow-pp) = 72 L] H
“This person hes dons “These pecple have infa on thess people have reporis on
P2 = parking projecls FFO = parking policy PR = parking reports
5= 1a 2 projects SFO = 1 1o 2 policy 5= | 122 reports
PP = Both projests BPO = policy info on both topics BR. = reperis on both projects
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We are working with the Michigan Department of Transpertation on two topics: A}
the conversion of one-way streets te two-way operatiomn; and B} allowing parking
where none had been allowed) on through and/or state-numbered streets and roads.
You have been identified as an individual in your organization who might be
aware of your organization's views/policies on these issues OR who could forward
this inquiry to somecne who is.

Basically, we are looking for experiences and/or studies that articulate the
impacts of such conversions. If your experiences have been with the "reverse"
of these actions (e.g., the impacts of converting from two-way to one-way
operation}, that wcould be useful as well. In this regard, your completion of
the short survey below would be greatly appreciated.

If you forward this inguiry to somecne else, please let us know who received it
so that we can follow up with them.

Inquiry was forwarded to {please include e-mail
address) :

A, _ONE-WAY TO TWO-WAY STREET CONVERSIONS

1. Has your organization done any projects that involved changing one-way
operations to. two-way? yes neo
2. Has your organization produced any reports on the impacts of specific one
to-two-way conversions or on such conversions in general?

yes (specific projects) ves (general idea} no

3. Does your organization have policies, guidelines, or warrants on allowing
{or when to do} one-to-two-way conversions?
yes (policies) yes {guidelines} no

4. Has your organization done any projects, produced any reports, or have any
policies or guidelines on the REVERSE type of conversions (i.e., two-way to one-
way conversions)?

___yes {projects) ___yes (reports) ___yes (policies/guidelines) ___no

5. Who is the best person in your organization to contact for more detailed
information about getting reports, policies, and generally discussing this topic

in more detail?

name and title:

. e-mail:

phone:

6. Do you know of any cther individuals or agencies in your state who have
experience with one-to-two-~way operation conversions {e.g., a city traffic
engineer}?

name and title:
e-mail:

phone:
city and state:

B. CONVERSION TO PERMITTED FPARKING ON STATE~NUMBERED RCUTES WHERE NONE HAD
EXISTED

1. Has your organization done any projects that involved changing to permitted
parking on state-numbered routes? yes ne




2. Has your organization produced any reports on the impacts of allowing
parking on state-numbered routes?
yes (specific projects) ves {(general idea) no

3. Deoes your organization have policies or guidelines on describing conditions
that warrant permitted parking on state-numbered routes?
yes (policies) yes (guidelines) no

4, Has your crganization done any projects, produced any zeports, or developed
any policies or guidelines on the REVERSE type of conversions (i.e., parking
removal)?

___yes (projects} ___yes {reports) ___ves {policies/guidelines) ___no

5. Who is the most appropriate person in your organization to contact for more
detailed infermation about getting reports, policies, and generally discussing
this topic in more detail?

name and title:
e-mail:
phone:

6. Do you know of any other individuals or agencies in your state who have
experience with conversions to permitted parking {e.g., a city traffic engineer,
parking task force}?

name and title:
e-mails

phone:
eity and state:

Virginia Sisiopiku, Assistant Professor

Richard Lyles, Professor

Department of Civil and Environmental Engineering

Michigan State University

East Lansing, Michigan 48824-1226 (USA)

telephone: 517-355-2250, 517-355-5107 (messages}); FAX: 517-432-1827
e-mail: lyles@egr.msu.edu, sisiopik@legr.msu.edu

web: http://www.egr.msu.edu/CEE/
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SUMMARY OF RESPONSES TO E-MAIL SURVEY

Today's Date

May 27, 2000

Last Update

May 4, 2000 .
STATE AME AGENCY | ONE-WAY TO TWO.-WAY STREET CONVERSION CONVERSION TO PERMIT]ED PARKING

PROJECTS {REPORTS [POLICIES |REVERSECONTACT [OCTHER |PROJECTS [REPORTS JPOLICIES JREVERSE[CONTACT [OTHER

AK Gary Oliver AK-DOT YES YES
AK Duane F, Doerflinger [AK-DOT NO NO NO Y-PR YES NO YES NO NO Y-PR YES NG
AL David Brown Univ. of Al [NO NO NO NG YES NO NO NO NO NO YES NO
CA Elalne Camia NO NO NO NO NO NO NO NO NO NO NO NO
CA Craig Smith YES NO NO NO YES
CA Raymond E. Davis NO NO NO NO NO NO NG NO NO NO NO NO
CA Ed Celine NO NO NO NO NO YES NO NO NO Y-PR NO YES
CcT John A. Vivari CT-DOT NO NO NG NO YES NO NO NO NO NO YES NO
nc Brenda Kragh FHWA YES YES YES YES
pC Stephan Maher TRB NO NO NO NO NO NO NO NO NO NO NO NO
FL Jeffrey Dodge FL-DOT YES NO NO NO YES YES NO NQ NO NO NOQ YES
FL Gene O'Dell FL-DOT YES YES
FL Steve Homan FL-DOT YES YES
FL Jeffrey Morgan FL-DOT YES YES
Fl Mike Cornejo FL-DOT YES NO YES YES YES
GA Joseph Fletcher GA-DOT NO NO NO NO NO "~ JNO NO - NO NO NO NO NO
1A Tim Crouch IA-DOT NO NO NO NO YES YES NO NO NO NO YES NO
D Terry Little ID-DOT YES NO NO Y-R YES NO NO NO NO NO NO NO
D f.ance Johnson ID-DOT NO NO NO NO YES NO NO NO NO NO NO NO
KS Carol Folkmann ' YES YES YES YES
KS Linda Voss KS-DOT NO NO NO NO
KY Duane Thomas |KY-DOT YES NO NO NO YES YES YES NO Y-P Y-PR YES YES
MD Kimberley Tran SHA NO NO NO NO NO NO NO NO NO NO NO NO
MD Bob French SHA
MD Carlton C. Robinson YES YES
M Kenneth V. Tiffany Mi-DOT NO Y-Gen Y-G Y-PR YES NQ NO Y-Gen Y-G Y-R YES NO
] Duane Ellis YES NO NO NO YES NO NO NO NO - [NO NO YES
MN John Maczko MN-DOT  |YES Y-SP NO NO YES YES NO NO NQ NO YES NO




ONE-WAY TO TWO-WAY STREET CONVERSION 1 CONVERSION TO PERMITTED PARKING

STATE NAME AGENCY PROJECTS [REPORTS JPOLICIES jREVERSEJCONTACT [OTHER {PROJECTS |REPORYS {POLICIES [REVERSE[CONTACT iOTHER
MN Mike Weiss MN-DOT YES ) YES
MN Tom Gampbell MN-DOT YES Y-R YES
MS Dan Gaillet NO NO NO NO YES - Ino NO NO NG NO YES YES
NC Anthony D. Wyalt NC-DOT YES Y-SP Y-G Y-R YES NO YES NO Y-P Y-PR YES NO
NH Bill Lambert NH-DOT NO NO NGO “{NO NO YES NO INO NO NO NO YES
NJ Reid Rutgers ' YES YES
NY Sandra Rosner NY-DOT : YES YES
oK Ginger Miller OK-DOT YES YES
OR Rich Newlands YES Y-SP NO NQ YES NO
OR Samuel A. Johnston  JOR-DOT
OR Michael A. Coleman NO NO NO NO NO NO
OR Richard M. Wood OR-DOT YES . YES ) YES
SC Joey D Riddie §C-DOT NO NO NC Y-PG YES NO YES NO NO NOC YES NO
Ut Tammy Kaeser UT-DOT YES YES
VT Amy L. Gamble VT-DOT NO NO YES YES
WA Noelle Million YES YES
WA Jeff Bender YES YES
SUMMARY OF COUNTS

E ONE-WAY TO TWO-WAY STREET CONVERSION CONVERSION TO PERMITTED PARKING
PROJECTS [REPORTS [POLICIES jREVERSEICONTACT JOTHER [PROJECTS IREPORTS [POLICIES REVERSEJCONTACT [OTHER

YES : 10 0 0 0 27 15 4 0 0 0 22 15
NO 17 21 24 20 8 17 18 21 18 16 11 15
Y-SP: Yes (Specific Projects) 0 3 0 0 0 0 0 0 0 0 0 0
Y-Gen:Yes {General idea) 0 1 0 0 0 0 0 1 0 0 0 0
Y-P: Yes (Policies) 0 0 0 0 0 0 0 0 2 0 0 0
Y-PG: Yes(Policies! Guidelines) 0 0 0 1 0 0 0 0 0 0 0 0
Y-PR: Yes (Projects) 0 0 0 2 0 0 0 0 0 4 0 0
Y-R: Yes {Reports) 0 0 0 2 0 0 0 1 0 1 0 0
Y-G: Yes (Guidelines) 0 0 2 0 0 0 0 0 1 0 0 0
NO RESPONSE 18 20 19 20 10 13 23 22 24 24 12 15






