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| ntroduction

The 1998 National Conference on Access Management, held in Ft. Lauderdale, Florida, from October 4 to
October 7, 1998, was sponsored by the Transportation Research Board’ s Committee on Access M anagement
and the Federal Highway Administration Office of Technology Applications. The Florida Department of
Transportation hosted the Conference.

In attendance were more than 250 professional's representing awide range of disciplines, organizations and
geographical areas. Disciplinesincluded engineers, planners, designers, researchers, right-of-way specialists
aswell astechnical, legal, and administrativeexperts. Federal agencies, State Department of Transportation,
MPOs, cities, counties, universities and private consultants were all represented.

The primary purpose of the Conference was to provide attendees with the latest information on access
management by bringing together experts from different areas and providing tutorials and training on the
subject in twenty four sessions and with 55 separate presentations. Published papers or abstracts are
summarized in these Proceedings.

The published paperswere submitted by the authors on diskettes or CDsand then, where possible, formatted

withuniformfontsand spacingformats. The paperswerenot edited for content. Intheevent noformal written
paper was submitted, handoutsfor the conference were scanned and formatted to fit within the compendium.

I ntroduction - 1998 Conference on Access Management i






Transportation Research Board
Committee on Access M anagement
(A1D0O7)

Chairman:
Ron Giguere, Federal Highway Administration

TRB Staff Representative:

James A. Scott, Transportation Research Board

Members:

Phil Demosthenes, Colorado Department of Transportation
Arthur Eisdorfer, New Jersey Department of Transportation
J. L. Gattis, University of Arkansas

Jerry Gluck, Urbitran Associates, New York, NY

Del Huntington, Oregon Department of Transportation
Danelsmart, Louis Berger & Associates, Winter Park, FL

Robert Jurasin, Wilbur Smith & Associates, new Haven, CT
Frank “Bud” Koepke, YK Consultants, Fond du Lac, WS
Douglas L andry, Vanasse hangen Brustlin, Inc., Watertown, MA
Robert Layton, P.E., Oregon Sate University

Herbert S. Levinson, Transportation Consultant, New Haven, CT

Bill R. M cShane, Polytechnic University, New York

Zoubir A. Ouadah, William Associates, San Diego, CA
Ray Richter, Delaware Department of Transportation
Eddie Shafie, Earth Tech Transportation Group, Austin, TX
John Simon, The Taubman Companies, Bloomfield Hills, MI

Gary Sokolow, Florida Department of Transportation

Vergil Stover, University of South Florida

John Taber, Taber Engineering, Park City, Utah

Kristine Williams, AICP, Center for Urban Transportation Research, Tampa, FL
Gail Yazersky-Ritzer, AICP, Urban Engineering Inc., Pennsauken, NJ

Committee - 1998 National Conference on Access Management






Conference Summary

The Conference began with a session entitled “Access Management 101.” Four experienced access
management professionals presented atutorial on the basics of roadway access management. Vergil Stover,
Moderator for the session, opened the presentationswith an update of recent findings on accessmanagement.
His presentation revealed that attitudinal surveys have shown that although there has been substantial
oppositionto access management changes, the closure or redesign of median openingsand installation of non
traversable medianshave met with acceptance. Hispresentation also summarized recent findingsrelatingthe
number of roadway crashesto the density of access connections.

Phil Demosthenes’ presentation guided participants in establishing a comprehensive access management
program. Mr. Demosthenes, with the Colorado Department of transportation, is credited with establishment
of avery successful programin hisstate. His presentation stressed the need to be reasonablein the number
of accessclassifications, to devel op plansdealing with variances, and to provide management “ near theaction.”

Gary Sokolow of the Florida Department of Transportation presented an overview of that department’ svery
successful program. Mr.Sokol ow’ spresentati on summarized the basi csof accessmanagement intermsof street
classification, land service versustraffic service, access management principlesfor site access, and the need
for good site access design. Mr.Sokolow has authored numerous documents and has been involved with his
Department’ s program, since its inception.

Arthur Eisdorfer of the New Jersey Department of Transportation made the final presentation in the tutorial
session. He presented avariety of tipsfor asuccessful program. His presentation stressed the need to “ keep
it simple’ and to aways address problems head-on.

Session 1
Opening Session

Opening remarkswere made by Joe Y esbeck of the Florida Department of transportation. He gave atwenty-
year perspective for access control in Florida. He spoke of the difficulties encountered before today’s
regulations. In describing lesson learned, he noted the need for flexibility, complimentary consistency, an
understanding of the problem to be solved, and an understanding of the local issues.

The Conference’ skeynote speaker was GeorgeW. Black, Jr., with the National Transportation Safety Board.
Mr. Black hasalengthy career intraffic and transportati on engineering, and discussed access management in
context with his experiences.

Session 2
Linking Land Use and Access M anagement

Thissession, chaired by Robert Jurasin of Wilbur Smith Associates, stressed the rel ationship between good
land development guidelines and roadway access management.

Summary - 1998 National Conference on Access Management Y



A presentation by Reid Ewing, of Florida International University examined the need for short-to-medium
length blocks in land development. He notes that shorter blocks with lengths from 300 to 400 ft. support
walkability and transit use.

CharlesCarmalt with Lehr and Associatescalled for agreater bal ance between accessfor automobilesand the
needsof pedestrians. Hisdiscussion of transportation planning for activity centersnoted aneed for ahierarchy
of streets, with appropriate access management principles to be developed for each street classification.
Transportation centerswith concentration of trip ends, must support many travel modes, including of course,
pedestrians, bicyclists, and goodsdelivery vehicleswhileremainingthefaoci of highway systems. Hedescribes
thevarioustypesand classificationsof roadways, ranging fromexpresswaysto boulevards. Hispaper presents
numerous guidelines for good practice, including a concise summary of planning principles.

Kristine Williams of CUTR presented “ten ways to manage roadway access.” This presentation stressed
corridor access management principlesappropriatefor |and planning and layout of development. Good internal
circulation for parcels, regulation of driveway access, and the need for coordination among government
agencies was noted.

Session 3
I nter change Management and Planning

This session dealt with a very important principle of access management for major roadways, that of
interchange modification and approval of new interchanges. Thesession, moderated by Danelsmart of Berger
and Associates, contained three presentations on the subject.

The extensive interchange modification and approva process developed by the Florida Department of
Transportation was presented by Robert Krzeminski, Manager of that function for the Department. Mr.
Krzeminski presented the recent update of the Department’ s|nterchange Reguest Devel opment and Review
Manual, which containsextensiveprocedures for theissue. Hispresentation and the Department’ spolicy may
be summarized by hissummary: “. .. new interchange access should only be approved whereit isjustified;
improvements to existing interchanges should be fully considered before approving a new interchange;
protection of the operation and safety of the limited access mainline is essential and any impacts must be
mitigated and control of arterial access at the interchange is essential.”

Raobert Layton, Oregon State University, presented Oregon’ s policy oninterchange management. Hispaper,
reprinted in the Proceedings, presents standards drawn from a draft handbook developed by the Oregon
Department of Transportation. Oregon’s standards stress interchange planning as part of the long-term
transportation system plan devel opment, aswell asintegrationwith other streetsand roadsnear theinterchange.
The standards include several policies, such as protective buying, balanced design with the mainline, and
spacing standards between ramp terminals and nearby intersections and driveways.

Transportation Consultant Herb L evinson discussed several interchangeand frontageroad conceptsand case
studies. His paper will be of interest to practitioners as it summarizes several state standards for access
separation distances at interchanges, and presents problems and proposed solutionsfor several interchanges
in Florida, New Jersey, Ohio, Virginiaand the state of Washington. “Lessonslearned,” ascontained in the
paper summarizes several important findings from this research effort.
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Session 4
Site Planning Basics Wor kshop

Vergil Stover, CUTR, presented a well-attended and informative site planning workshop and tutorial for
conference participants.

Session 5
Access M anagement and Non-Auto M odes

This session, chaired by John Taber of Tabermatics, Inc. contained three papers. Two dealt with the
rel ationships between access management and pedestrians and bicyclists, and one dealt with devel opment of
a comprehensive statewide access management policy.

Robert Laytonfrom Oregon State University discussed pedestrian and bicyclist impactsof accessmanagement
asaresult of aresearch project funded through the US Department of Transportation and then underway at
the University of Washington. Hispresentation summari zed findings between driveway spacing and speed of
turning vehicles.

Another presentation regarding the relationship between access management and bicycle and pedestrian
facilitieswas presented by Xavier Falconi of Falconi Consulting Services. This presentation also discussed
Oregon'’ spracticesinregard to accessmanagement. Aninteresting portion of the presentation wasadiscussion
of problems encountered with uncontrolled access, particularly in terms of conflicts with bicyclists and
pedestrians. Regard for these users near points of vehicular accesswas called for, aswas designated bicycle
lanes. Medians were highlighted as a contributor to bicyclist and pedestrian safety. The need for local
standards was highlighted.

CharlesCarmalt presented aninformativereport on how the Del aware Department of transportation devel oped
itsaccessmanagement program, using anincremental review processand sevenlevel sof accessclassification.

Session 6
Safety Research

Thissession, chaired by Marc Butorac of Kittel son and Associates, contained several papersinvolving safety
issues.

Peter Parsonson’ s paper dealt with two way left turn lanes with araised median. This presentation was on
accessmanagement techniquesfor amajor roadway inthe Atlanta, GA. Thepresentation summarized results
over an eight year period and updated apreviousreport of the project. The subject street, Memorial Drive, is
characterized by adeclinein commercial activity and adecrease, which the authors attribute to transitioning
of the area over time, and not to the provision of the median. The report shows that the crash index for the
subject street closely approximates the county-wide rate over several years.

Tarek Sayed of the University of British Columbia reported on estimating the safety of unsignalized
intersectionsusing traffic conflicts. Sayed reportson useof atraffic simulation model (TSC-SIM), whichin
the author’ swords helpsto: “. . . evaluate the safety of traffic operations at hazardous inter sections and to
help in determining effective mitigation measures.”
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Session 7
Managing Corridor Development Workshop

Kristine Williams was moderator for this session, which dealt with how to manage corridor development.

Session 8
Local Government and M PO Forum

MPO and local government access management applications were the subject of this session, moderated by
Edward Kant, with the Collier County Florida Transportation Services Department.

Steve Tindale, Tindale-Oliver Associates and Sarah Ward, Pinellas County presented the Pinellas County,
Florida Access Management Study. A three-step processwas used to devel op thiscounty’ splan: areview of
other accessclassification methodol ogies, andinitial datasampling and classification, and afull datacollection
and classification effort for al county roads.

David Plazak, lowa State University, discussed how to bridge the gap between access management and local
land usepolicies. Thiseffort concentrated on coordination of thedifferent local government agenciesinvol ved
with access management, and presented recommendations to improve the process. Again, the need for local
involvement of business owners was noted.

Session 9
Site Impact Analysis Techniques

Several practical techniquesfor site accessanaysiswere presented in this session, chaired by Art Eisdorfer,
New Jersey Department of Transportation.

John Taber, Tabermatics, Inc. presented a computer methodology oriented to choosing the safest and most
appropriate access features.

Steven Tindale and Doug Coxen, Tindale-Oliver, Inc. discussed asimulation model for site access analysis.
A CORSIM application for alarge development with access on a state road served as the example.

A detailed presentation of traffic impact assessments was made by Arthur Eisdorfer of the New Jersey
Department of Transportation. Themethodol ogy followsaNew Jersey requirement that devel operspay their
fair share of necessary highway improvementsresulting fromtheir development. A trafficimpact anaysis, a
two-step mitigation analysis, and an equitablefair share cost determination arerequired. A six stepfair share
determination, based on maintaining Level of Service “E” is described in the paper.

Session 10
Working With the Media Wor kshop

Thisworkshop, chaired by Steven Hurvitz, MinnesotaDepartment of Transportation, presented techniquesto
deal with media representatives.
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Session 11
States, In a State of Change, Panel Discussion

Phillip Demosthenes moderated this session. Arthur Eisdorfer described proposed changesto New Jersey’s
practices. Cecil Selness made asimilar presentation for Minnesota, dealing with how alegidl ative mandate
to develop an access management policy was being addressed.

Session 12
State “ Start-ups’ Programs, Part |

Thissession, one of two parts, wasmoderated by Robert Jurasin and dealt with how two stateswere handling
start up of access management regulation.

Brad Oswald of theNew Y ork Department of Transportation discussed New Y ork’ sprogram, whichincludes
corridor preservation, land use, andfinancial elements. New Y orkisinthethirdyear of itsprogram. Theneed
for aflexible, collaborative approach was stressed, as was the need for training.

Donald Bowman, VirginiaTransportation Research Council presented Virginia sprogram, which expandsits
site specific permitting process. The presentation included examplesof legislative, legal, and transportation
planning el ements, al ong with suggestionsand guidelinesfor implementati on of such programsin other states
and aress.

Session 13
Highway Capacity Manual and Median Analysis Techniques Workshop

This
workshop was moderated by Dane Ismart and Gary Sokolow. Ismart’ s paper, contained in the Proceedings,
contrasts results/conclusions resulting from changes in unsignalized intersection analysis methodol ogies
betweenthe 1994 and 1997 Highway Capacity Manual Coordination of accessdesignandintersectiondesign
iscaled for.

Session 14
State “ Start-up” and New Concepts, Part 11

Jim Gattis, University of Arkansas chaired this session, which was a continuation of Part I.

Dan Scheib, Maryland Department of Transportation, described how access management has evolved in
Maryland since apreviousreport in 1993. Maryland has established an access management program for its
state primary system. Elements of thisprogram include purchase of access, and devel opment of along range
access management plan.

Michele Gallant, Carter-Burgess, Inc., spoke on access management as a strategy in a statewide safety goal
using Florida s regulations as an example.

David Rose, Dye Management Group, spoke on Montand' s access management process.
Experiencesin Pretoria, South Africa, weredescribed by H.S. Joubert, African Consulting Engineers. Pretoria
uses an access classification system with 10 categories, and issimilar to systemsin usein the United States,

but takes into account local conditions. Design standards are provided for each access management
classification.
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Session 15
Restrictive Medians and Two-Way L eft-Turn Lanes Panel Discussion

Herb L evinson, Consultant; Peter Parsonson, Georgialnstitute of Technology; Paul Box, Box and Associates;
Ali Eghtedari, Multnomah County; and Wayne Kittelson, Kittelson Associates participated in this panel
discussion, which was moderated by Gary Sokolow, Florida Department of Transportation.

Mr. Levinson presented hisviewsof the use of restrictive mediansand two-way |eft turnlanes. He contrasted
safety results between undivided highways and those with two-way left-turn lanes and those with non-
traversable medians, and provided comparisons of crashes per mileby ADT for thethree classifications. He
cautioned on the need to carefully deal with left turns, to avoid transferring problems el sewhere.

Mr. Parsonson discussed the influence of signal spacing on arterial traffic progression, indicating system
design speedsbased both on cyclelength and signal spacing for two timing plans. He concluded that asignal
spacing of one-half mile is most appropriate for arterials having high speeds and long cycle lengths.

Session 16

TheRoleof Highway Classification in AccessM anagement and How to | nstitutea Useful Classification
System

Phil Demosthenes presented this session.

Session 17
Working With the Public

Stephen Ferranti, SRF and Associates, moderated this session which contained tips and advice for access
management public involvement programs.

A case study of access management rules applied to a major road improvement project was presented

by LauraFirtel, Kimley Horn and Associates. The study had involved provision of anon-traversable median
at certain locations previously enjoying full access. The road project involved widening of amajor arterial
roadway in Tallahassee, Florida.

Jerry Schutz, Washington State Department of Transportation, spoke on public involvement in access
management projects. His talk was based upon a practitioner survey of public involvement techniques.
Informationwasgathered onwhat techniquesare being used, and how successful thoseapplicationshavebeen.
The paper presents a discussion of the techniques.

Session 18
Corridor Case Studies, Part |

Ron Giguere, Federal Highway Administration moderated this session containing three case studies.

Kentucky’ songoing experienceswith corridor management for several studiesinthevicinity of Lexingtonwere
presented by John Carr, State Highway Engineer’ sOffice. His presentation included asummary of “lessons
learned,” which will be useful to others establishing such a program.

Thomas Heydel, Wisconsin Department of Transportation presented an access management case study for
reconstruction of 12 interchanges on 1-94 in southeastern Wisconsin. The presentation stressed preparation
of awork plan, for activitiesthat will continueover thenext 20 years. Theplan dealt with many issues, among
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these were dealing with crossroads, frontage roads, public involvement, and use of amultidisciplinary team.
The paper contains a copy of the access control policy applicable to the study corridor.

Designissuesand public concernsresulting from araised median project were presented by Richard Brauer,
The Sear-Brown Group. Thestudy corridor, New Y ork Route 104 is characterized by densecommercial land
use. Several design alternativesare presentedinthe paper, aswell asstatisticsfor other studies. Anextensive
public involvement process was utilized.

Session 19
Mock Hearing and Trial Workshop

Attorneys Pam Ledlie, Florida Department of Transportation, and John Beck, Beck and Barios Law Firm,
Tallahassee, Florida presented this mock hearing and provided insight to the audience. Rindy Lasus, New
Jersey Deputy Attorney General, moderated.

Session 20
Impacts of Access M anagement on the Business Climate

Threepresentationsand adiscussion by an attorney with significant experiencein businessdamagelitigation
were contained in this session, moderated by Eddie Shafie, Rust, Lichliter, Jamerson Associates.

David Plazak, lowas State University, made a presentation of the impact of access management on
business vitality using five case studies and previous research sponsored by the lowa Department of
Transportation.

A survey of business owners for median retrofit projects in the Orlando, Florida area was the subject of a
presentation by Gary Dickens, Ivey, Harrisand Walls. M edian modificationsweremadein several corridors,
and the presentation was concerned with measuring and evaluating the public’s response.

William Frawley, Texas Transportation Institute, presented adiscussi on on determining economicimpactsof
raised medians on adjacent businesses. The study is an on-going effort, so the presentation dealt with
devel opment and testing of the methodology. M easurementsof property val ue, sal es, employment trendsand
other economic indicators are included. Ten sites were chosen for test applications. Both mail-out and
personal interview surveys were used, with the study now being in the “after” phase.

Session 21
Corridor Case Studies, Part 11

Presentation of particular case studies was continued in this session, moderated by Del Huntington, Oregon
Department of Transportation.

Don Nims, Clark Patterson Associates, reported on various approaches to and viewpoints regarding median
openingsthat were cons dered aspart of aseven-mileroadway i mprovement and widening projectinNew Y ork
State. The authors describe a design harmonization process of “. . . applied engineering design that
addressed technical issues as well as community goals. It was able to do more than make it safe by taking
into consideration: sense of place, livability, and land use patterns.”
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Thebenefitsof intergovernmental partnershipsweredescribedinapaper presented by ChrisHuffman, Kansas
Department of Transportation, for aU.S.-numbered highway corridor in Wichita, Kansas. Thisroadway, a
four lane principal arterial, was noted to have ahigher than average crash rate. The author discussed the use
of digital videologs, motor vehiclecrash data, and GPS-based travel timesurveys. Aninteresting presentation
on the use of stacked graphs to locate areas warranting improvements was included.

A case study of access management applied to a major airport access roadway in the city of SeaTac,
Washington, was presented by Tim Bevan. SeaTac contains the Sesttle-Tacoma International Airport, and
wasincorporatedin 1990. Theproject considered access management withinamajor wideningdesignfor this
heavily-commercialized roadway. Driveway consolidations, reductions, medians and provision for U-turns
were important measures considered. Severa conclusions from the initial phases of this project were
presented that will be helpful to practitioners.

Session 22
User’s Forum: Access Management Manual Workshop and The Attorney’s Role in as Access
M anagement Program.

Ron Giguere, FHWA and Rindy Lasus, New Jersey Deputy Attorney General moderated this session.

Rindy Lasusalso discussed |egal i ssuesassociated with access management, stressing the need for engineers,
lawyers, and plannersto work asateam. The need for consistency and reasonabl e regul ation was contrasted
to arbitrary, capricious and unreasonable decision making.

Session 23
Connection Spacing and Other Issuesfor Research

Thissessi on contai ned two presentati ons: one by Paul Box, Paul Box and A ssoci ates; and the second by Jerome
Gluck, Urbitran Associates.

Mr. Box reported on the effect of intersections on driveway accidents, using here-to-fore unpublished crash
datafrom Illinois. Box citesthe need for careful study of crash reports as a precursor to determining crash
ratesfor access analysis, and the need to include every crash in the database. He notes the usefulness of the
two-way left-turn lane and medians wide enough to shadow left-turn outbound traffic. He closes his
presentation with the interesting observation that “ Permit engineers should have the authority to approve
rational departures from the basic guidelines, and should have the common sense needed to exercise
appropriate engineering judgment.”

Mr. Gluck reported on NCHRP Project 3-52, Impacts of Access Management Techniques. This National
Cooperative Highway Research Project’ s purposewas” . . . to develop methods of predicting and analyzing
the traffic operation and safety impacts of selected access management techniques for different land use,
roadway variables, and traffic volumes.” More than 100 different techniques were analyzed, resultingin a
series of priority techniques for detailed analysis, ranging from traffic signal spacing to frontage road
techniques.

Session 24
Closing Session

Gary Sokolow, Florida Department of Transportation moderated the closing session.
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Access Management 101

Moderator: Vergil Stover, Center for Urban Transportation

Participants: Philip Demosthenes, Colorado Department of Transportation
Gary Sokolow, Florida Department of Transportation
Art Eisdorfer, New Jersey Department of Transportation
Rindy Lasus, New Jersey Department of Transportation




Recent Findings Related to Access M anagement

Vergil G. Stover, CUTR

Recent research has provided additional insight into the relationship of access spacing and safety and on the
operational influences of access drives. Attitude surveys have found that, while there was substantial
opposition to the change, closure/redesign of median openings and installation of a nontraversable median
have been generally accepted.

Crash rates are related to access spacing and median type.
Figure | showsthat for a given signal density, average crash rates increase as the number of unsignalized

access connections increases.Also, for a given unsignalized access density, crash ratesincrease as the
number of signals per mile increases. Source: NCHPP Project 3-52.

k¥ ]

Crash Rate per Million Viehicle-Miles

=2 2.1-4.0 4.1-6.0 ]
Slgnalized Access Points par Mile

Average Crash Rates On Suborban and Urban Roadways as
a Function of Signal Density and Unsignalized Access Density

Figure 1

Figure 2 summarizes the results of a Washington State DOT study which found a close relationship
between the number of crashesand the number of access connections to a highway with strip commercial
development.
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Average crash rates on suburban and urban highways increase as total access density increases for all
median types (Figure 3).Additionally, it will be observed that roadways with nontraversable medians have
lower crash ratesthan TWLTL's and that TWLTL's have alower crash rate than undivided roadways. A
similar pattern of crash rates was also found for rural highways (Figure 4).Source: NCHRP Project 3-52.

These relationships by median type (i.e., that TWLTL's have alower crash rate than undivided highways
and that highways with nontraversable medians are safer than those with TWLTL'S) is consistent with the
findings in Georgia, Florida and Michigan and by Bowman & Vecellio in astudy of three US Metropolitan
areas.
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The upstream functional area of an intersection or access drive is very long.

The elements of the functional area are illustrated in Figure 5.
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Field data collected as part of NCHRP Project 3-52 obtained the observed impact of aright-turning vehicle
on following through vehicles at 22 sites. Impact was determined by when the brake lights of the through
vehicle which was following a right-turning vehicle were activated. The cumulative distribution of impact
lengthsisgivenin Figure 6. Because of the manner in which the field data were collected, the actual impact
distance and hence, influence distance, (influence distance = impact distance plus distance traveled during
driver perception-reaction) isprobably longer than that established by theobservations. That is, through drivers
in the right lane undoubtedly experience someimpact of a preceding right-turning vehicle before brakingis

applied.

Thefield datapermitted the cal cul ation of thelikelihood of athrough vehiclein theright lanebeingimpacted
by aright-turning vehicleasafunction of thedriveway spacing and driveway volume. Thislikelihoodisshown
inFigure 7. Inspection of thefiguresindicates that for ashort spacing (100 ft.) and high driveway volume (>
90vph) thelikelihood of athrough vehiclebeingimpacted at | east onceinaquarter mileapproachescertainty.
Even at a500 ft. driveway spacing, the percentage of through vehicleswhichwill beimpacted at |east oncein
aquarter-mileisrather largewith driveway volumes> 30 vph. Thevaluesin Figure 7 areindependent of speed
asthey only indicate the likelihood of an impact - not how far upstream the impact area extends.
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Driveway spacing based on speed and the per centage of through vehiclesinfluenced by a right-turn.

Theinfluencearea(impact length plusthedistancetravel ed during perception-reaction) increaseswith speed.
The percentage of through vehiclesimpacted declines asthe access spacing increases. Therefore, aselection
of an access spacing involves, first adetermination of the roadway speed and then adecision asto how much
interferenceto through vehiclesisacceptable. Tablel givesthe percentage of through vehiclesinfluenced for
different spacingsand driveway volumesfor 30 mph. Table 2 givessimilar information for 45 mph. These, and
similar tables, are used as follows:

. speed = 45 mph

. driveway volume between 30 and 60 vph
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. acceptable to interfere with 5% of the through vehicles per quarter-mile
. using Table 3 (45 mph) read down column headed '30 < R < 60 to 5. 1 %; then read across

to 450 ft.

Table4 gives minimum access drive spacing based on influence areafor different speeds and the percent of
through vehi clesthat maybe deemed acceptabl e. Alternatively, Table 3 can beused to estimatethe percentage
of through vehicles that will be influenced by a right-turn for a selected speed and a given access spacing.
Tables 2 and 3 can, of course be used in asimilar manner.

Table 1
Percentage of Right Lane Through Vehicles Influenced at or Beyond Another Driveway, Speed 30 mph
Right-Tum-In Volume per Driveway, R (vph)
R <30 30 <R <60 60 <R <90 R>90
Multiple Multiple Multiple Multiple
Driveways, Driveways Driveways, Driveways,
Driveway At Least , At Least At Least At Least
Spacing Single Once per % Single Once per Y% Single Once per Y4 Single Once per %
(ft.) Driveway Mile Driveway Mile Driveway Mile Driveway Mile
100 2.4% 27.3% 7.5% 64.2% 12.2% 82.1% 21.8% 96.1%
150 2.4% 19.0% 7.5% 49.4% 12.2% 68.1% 21.7% 88.4%
200 2.1% 13.0% 6.6% 36.1% 10.7% 52.6% 19.1% 75.3%
250 1.2% 6.0% 3.6% 17.8% 5.9% 27.6% 10.6% 44.7%
300 0.6% 2.8% 2.0% 8.6% 3.3% 13.8% 5.9% 23.5%
350 0.3% 1.2% 1.0% 3.7% 1.6% 6.0% 2.9% 10.5%
400 0.1% 0.4% 0.4% 1.4% 0.7% 2.2% 1.2% 3.9%
450 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Table 2
Percentage of Right Lane Through Vehicles Influenced at or Beyond Another Driveway, Speed 45 mph
Right-Tum-In Volume per Driveway, R (vph)
R <30 30<R <60 60 <R <90 R>90
Multiple Multiple Multiple Multiple
Driveways, Driveways Driveways, Driveways,
Driveway At Least At Least At Least At Least
Spacing Single Once per Y Single Once per V4 Single Once per % Single Once per %
() Driveway Mile Driveway Mile Driveway Mile Driveway Mile
100 2.4% 27.3% 7.5% 64.2% 12.2% 82.1% 21.8% 96.1%
150 2.4% 19.1% 7.5% 49.6% 12.2% 68.2% 21.8% 88.5%
200 2.4% 14.6% 7.5% 40.0% 12.2% 57.5% 21.7% 80.1%
250 2.2% 11.3% 7.0% 32.0% 11.5% 47.5% 20.5% 70.2%
300 1.8% 7.8% 5.8% 23.0% 9.4% 35.3% 16.8% 55.5%
350 1.2% 4.4% 3.8% 13.5% 6.1% 21.2% 11.0% 35.4%
400 0.8% 2.6% 2.5% 8.0% 4.1% 12.9% 7.3% 22.1%
450 0.6% 1.6% 1.8% 5.1% 2.9% 8.2% 5.2% 14.4%
500 0.4% 0.9% 1.1% 2.9% 1.8% 4.7% 3.2% 8.3%
550 0.2% 0.5% 0.6% 1.5% 1.0% 2.5% 1.8% 4.4%
600 0.1% 0.3% 0.4% 0.8% 0.6% 1.3% 1.1% 2.3%
650 0.1% 0.1% 0.2% 0.4% 0.3% 0.6% 0.5% 1.1%
700 0.0% 0.0% 0.1% 0.1% 0.1% 0.2% 0.2% 0.4%
750 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 0.1%
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Table 3

Minimum Unsignalized Access Spacing Based on Functional Intersection Area

Spacing Based Upon Maximum Allowable Percentage of Right Lane Through

Vehicles Influenced by Right-Turn in at Least One per % Mile

2% Influenced 5% Influenced 10% Influenced
Speed Right Turn in Vol. Per D’way, R (vph) Right Turn In Vol. Per D*way, R (vph) Right Turn In Vol. per D’way, R (vph)
(mph) R<30 30<R<60 | 60<R<90 R>90 R<30 30<R<60 | 60<R<90 R>90 R<30 30<R<60 | 60<R<90 R>90
30 320 380 405 430 260 335 360 385 220 290 320 355
35 345 405 435 460 280 355 385 415 235 310 345 380
40 380 460 490 520 305 400 430 465 250 340 380 420
45 430 530 565 610 340 450 495 540 270 380 430 485
50 490 620 665 725 380 520 575 630 285 425 490 560
55 550 725 780 855 420 590 665 740 290 480 550 645
Spacing Based Upon Maximum Allowable Percentage of Right Lane Through
Vehicles Influenced by Right-Turn in at Least One per % Mile
15% Influenced 20% Influenced 25% Influenced
Speed Right Turn in Vol. Per D’way, R (vph) Right Turn In Vol. Per D’way, R (vph) Right Turn In Vol. per D’way, R (vph)
(mph) R<30 30<R<60 | 60<R<90 R>90 R<30 30<R<60 | 60<R<90 R>90 R<30 30<R<60 | 60<R<90 R>90
30 185 260 295 320 140 245 270 310 110 230 255 295
35 190 280 315 355 140 260 290 330 110 245 275 315
40 195 305 345 390 140 285 320 370 110 265 300 345
45 195 340 385 445 140 315 355 410 110 290 335 385
50 195 380 435 510 140 345 400 470 110 315 370 435
55 195 420 490 580 140 380 445 530 110 330 415 495

Source: NCHRP Project 3-52




Attitudestoward median changes.

Themodification of an existing median and theinstallation of amedian on an existing roadway are often very
controversial. Itisgenerally, but not always, recognized that median improvementswill improve safety and
reduce delays. However, business owners abutting the roadway commonly suffer alossin business.

Oakland Park Blvd. Fort Lauderdale, Florida

Full median openingsat 330ft. interval swereclosed or redesigned asdirectional openings(left-turns/u-turns)
at 660 ft. spacings. A survey found that interest groups had favorable attitudes following the change, Figure

S. A majority of owners reported no change in business, Figure 9.

FDOT, District 5, Orlando

Driversand businessownersaffected by median changesin 5 corridorswherefull median openingswereclosed
or redesigned asdirectional openings. Most drivers (Figure 10) favored the change. A majority of business

owners
report
after
howevei-
proporti
negative
(Figure |
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Effect of Median Change On Business

No Effect
62.4%

No Answer
5.3%
Small Loss
14.6%
Small Large Loss
Increase 12.5%
5.2%

Source: Florida DOT, District 4, Fort Lauderdale

Figure 9

The Driver Survey
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Business Survey
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US 101, Lincoln Beach-Fogarty Creek Parkway, Oregon
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Beginning A Compr ehensive Access Management Program

Phil Demosthenes, Colorado Department of Transportation

Beginning A
Comprehensive Access
Management Program

Practical Considerations

Points to Ponder

= What access features will
you manage’

= How will you develop a
classification system?

= How will you handle
variances!

= Who will administer?

= Will you charge fees?

Access Features
= [nterchange Spacing 4-%-)

= Driveway Spacing h
= Signal Spacing g
= Median Opening
Spacing =

= Restrictive Medians

Classifications

= Needed to establish
— Desired use

— establish
reasonableness

= Use as few as possible

How Many Classifications???

Colorado
Florida 7
New Jersey|6

Classifications

= All recognize the
division between:
= Urban/Developed
= Rural

= Why!
- We can'tbe as

tongh where
developed

Session 101 - 1998 National Conference on Access Management
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Variances

= You are going to have
to deal with this!!!!

= So, make the forum
on variances:

- Specific

Variances

= Colorado and NJ have
special
= Procedure
= Forms
= Florida - in Draft Rule
—|ssues of safety outweigh
efficiency

Who should administer the
program?
= Depends on the following
- Growth rates of state
- Focus of Department
s New construction
« Maintenance
-Size of developments

Fees - Should you charge?

= A source of income
= A source of head-aches
~Work with Comptroller
= Do you have a place to
store checks?
= What form will you accept
money in?

Remember!!!!

= Choose the features you
want to manage

= Keep dassifications simple

= Create a Variance
Procedure

= Keep the access
management function
“near the action"

Session 101 - 1998 National Conference on Access Management




Access M anagement
An Important Traffic Management Strategy

Gary Sokolow, Florida Department of Transportation

An Important Traffic Management Streategy

WHY DO WE MANAGE ACCESS?
= -
=2
The final "product” of Access
Management is the safe and

efficient fiow of traffic through
the road system and access

fo their destination ;

WEATIS ficcess €
anagement »

© The Contral and Regulation
of the Spacing and Design of:

=~ DRIVEWAYS

== MEDIANS
E==MEDIAN OPENINGS

§ g TRAFFIC SIGNALS

& FREEWAY INTERCHANGES

What are the - 9
Benefits of 02022 e §
4 Safety ) '
Fawer / less severe accidents
Lass auto / pedestian confiict
+ Efficiency
Higher leveis of service
Less stop and go iraffic
& Aesthetics -
More room for landscaping and pedestrians
More attractive cortiders

Less asphalt @

Economic Benefit
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INCREASED CAPACITY

Access Management glves us room for
10,000 more vehicies a day®
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Effects of Median Reconsiruction -
rida Arterials
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What are the effects of
NoT managing aceess?

@ Damage to homes and businesses
to widen roads

Damage to established nieghborhoods
providing "1-Way Pairs” parailel 10
overburdened arterials

Build "Bypass” routes which uzually
become as congested as the roads
they wers bullt to relieve

FUNTIONAL INTEGRITY

Reserving high speed,
high capacity roads
for high speed,
longer distance travel.

Principles of '@‘CC'BSB
anagement

@ Access should follow roadway function
g L2ast aCCess on interstate highways

s (Greatest access on residential sirests

@ Separate access from interseclions

or interchanges

Roadway Funetion Classification

INTERSEATE
FREEWAYS

BITRASTATE
ARTERALS

OTHER
ARTERIAS

COLLECTORS
ACGESS ROAOS
LOCAL ROADE

Faso:
TO PROPERTY oA

Residential Street Hierarchy
TERAL

o e B — >
e Joriey Thi Sl e iy s sy, 900, @

Freeway &

Road
Hierarchy
Connection

Major Arteriai
Minor Arterial
Major Collector
Minor Collector
Local §

Termination/Parking
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<% Limit the number
of conflict points

? w Separate conflict points

from through traffic @

NORMAIL MEDIAN OPENING

118
= MAJOR
Conflicts

RIGHT-IN/RIGHT-OUT/LEFT-IN

¥ ' &conFLicTS

RIGHT-IN/RIGHT-OUT

i ;_Ji 2 CONFLICTS
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TECHNIGQUES TO SEPARATE
CONFLICT POINTS

I:) Driveway Separation Standards
r’_‘:} Corner Clearance Standards
[ Median Opening Standards
|'_‘> Signal Spacing Standards
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DISTANCE BETWEEN MEDIAN OPENINGS

JIL_JC

DISTAMCE BETWEEN MEDIAN OPENNGS

e /@K

DISTANCE BETWESH SIGNALS

TO MEASURE DISTANCE
BETWEEN DRIVEWAY CONNECTIONS
AND CORNER CLEARANCE

S m
> >
ik CORNER E: =
[E | cEanance | © &
' ASTANCE =
1° g & g
e
| e e R e i
!

| at-grade intersections and should be

{ The number of accldents is disproportionately

Driveway terminals are in effect
designed consistent with the intended use.
higher at driveway terminals than at other

intersections; thus thelr design and location
merit special attention.

“@ 1990 AASHTO Greorbook

Slerage
Deceteration
2, » Beaction Tims

%293 Pnysical Area

Pronibaion of
Medzn Break

FunstianalPhysical Boundary of interseclion

| | What techniques are available
| to remove turns and queues
, from the through movement?

% TURN RADIl/ DRIVEWAY FLARE
<& DRIVEWAY WIDTH

% TURN LANES /TAPERS

% INTERMAL SITE DESIGN
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i can get off the roed and the less threugh-movemen
| vahicles nesd lo slow down

| Tho blgger the radius, the faster the tuming whrcirl
i t

) \ i | i CURB
i
[ !
] @ SIDEWALK

Orlveway flars s used to replicate turn radlus
in areas with curb and guitar construclion

drbvmerny width "
work tegather 35

l Adequats Drivoway WIdH can slso help to get turning
| vehlcles off tha roed at grester spaad snd with lass
!_ sncroachment into the oncoming deriveway traffic

Pedestxian exposure due to very large radii

TAPER
{Not & fult right tum lane)
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e Staying shead of problems

Rural mullllane In suburbanizing areas
-, Chenge bullet nose to storage
+ Cleas under-used opsnings

add storage

{INTERNAL SITE DESIGN

Z'_@“’”LHTIZ;L

Mﬁuﬂichm
“Throat Langth”™

HNTERNAL SITE DESIGNM —_———

[\ \START HERE

SAFEREASONAELE ACCESSinciuding padesiran

TRANSITION TO INTERANAL CIRCULATION

PARKING

BUILDING

=

_ I DESIGN OUTSIDE TO 1% |

Generally Adeguate Driveway

Throat Lengths
Shoppling Centers > 200,00 GLA 200
Shopping Centers = 200,000 GLA f
it dual lefts are needed 250
Smaller Developements SG QO'
Unsignsilzed driveways -3
vehicles
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\aﬁon Shouf
KLY (>4
Intarnal & 9,

desigo access peinis ... .

Y around %

N@Ethe other way around €

HOW CAN WE INSTITUTE
LCCESS MANAGEMENT?

PERMITTING
& New Developments

4 Expanded Developments

Addd

HOW CAN WE INSTITUTE
ACCESS MANAGEMENT?
ROAD IMPROVEMENTS
4 WIDENINGS
4 INTERSECTION UPGRADES
4@ INSTALLRNG NEW RESTRICTIVE MEDIANS
4 NEW 80ADS

HOW CAN WE INSTITUTE

ACCESS MANAGEMENT?
DEVELOF APPROVAL PROCESS IN
COOPERATION WITH LOCAL GOVERNMENTS
4 SITE PLAN REVIEWY R —

4P IMPROVED SUBDIVISION
REGULATIONS
- Largsr minimum
fronteges
- Mo mors "Fag” lots

& JOINT ACCESS/CROSS ACCESS

IMPROVED SUBDIVISION REGULATIONS
@ Larger S Ao | |

Mleimum i — i

E Frontagas | N IJ i m | [
| 490 minkmun mmwm___,'@.a & i I '
!;.1 Ilf—l | | } &
|lih| |.:UI;J|L1[' L 1| o

4

ENOOUHAGE{J Jﬂm & CROSS ACCESS

INCREASED SPACING
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The Problem with Outparcels

& Icrease demand

for arterial access

Improved Outparcel Regulations

-2 Use main access drive

% Limit number of outparcels

%' Incresse minimum fot frontage | =
& Require unified parking and circutation
% Landscaping and pedestrian systems

+ Regulate signage

:- Site plans coften fail  |:
to coordinate on-site
circulation and access

Flag Lots

",‘,'i"** Canbe useful
in unigue
circumstances

: 1:-'5 Otten abused

i to aveoid the
axpense of
piatting and
providing a road

S

i
! |
|

e S & Evon one-wey fronlage roads {the safest)
Ll 7 create additional confiiot and confusion close
lo signalized intarsections

& Unlass carefuily designed and coordinated
thoy work O until you put traffic on them

&> Full of yajamiliar icoyemanls

Dremigne gubdance ast in Fule 1987
CONTINUQUS RIGHT TURN LANES
= May sncotirage use as a trough-fane
o May lead to confusion where cars will wm
right inle driveway or street?
5 TWhere [s this|
j:: car turning? |
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TipsFor A Successful Access Management Program

Arthur Eisdorfer, New Jersey Department of Transportation

Tip 1

Have a strong leader
with high level support

Tip 2

Watch out for
competing public goals

Tip 3

More classifications =

More decisions and
Jjustifications

Tip 4

Always do the best you
can

Tip 5

Address problems head-
on

Session 101 - 1998 National Conference on Access Management

Tip 6

In the event of tie,
the government loses
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Session 1

Opening Session

Moderator: Gary Sokolow, Florida Department of
Transportation

Keynote Speaker: George W. Black, Jr., National Transportation Safety
Board







Welcome
Opening Remarks

Joe Y esbeck, Florida Department of Transportation

On behalf of Florida Department of Transportation, welcome to Fort Lauderdale and the 3" National

Conference on Access Management. Y ou have an informative agenda over the next threedays. You'll geta
chancetolearn about Access M anagement techniquesused herein Floridaand hear about the statutory support
we have. Thiswas not aways the case.

Almost twenty years ago, | was one of asmall group of college graduates who joined FDOT out of college.
We began apractice of devel oping operational improvement projectswhichincluded access control. (U.S.1
example) At that time, we didn’'t have the statutes and rules like today. We learned some very important
factorsto increase the likelihood of successful implementation. Let me quickly state four of them.

1. UNDERSTAND THE PROBLEM
Isit asafety problem? Application of design standardswith a3R project? What are the operational
problems? Trying to implement desired standards when no problems existsis adifficult sell.

2. FLEXIBILITY
Don'tjust stick blindly to standards. Property owners/residents/busi nesspeoplearevery familiar with
the traffic flowsin their area. Listen to their input, you will be able to make some adjustments that
will benefit everyone. If you hide behind alaw or directive, the message you' re sending isthat they
need to get the law changed!

3. CONSISTENCY
Apply your design and access management standardsin aconsistent manner. Thisisn't contradictory
to flexibility, it is complimentary. People want to understand why a certain treatment might work
downthestreet, but doesn’t apply to them. Havingfirmtechnical justificationfor thedesign, including
adjustments, is critical in defending against any challenges.

4. PEOPLE!!
Successful implementation reliesasmuch IFNOT M ORE on the peopl e designing and i mplementing
theproject. Y ouandyour staff must have thorough understanding of thelocal issuesandtrafficflows,
you must be ableto conduct public forumsand explaintechnical rationalein plain English. Andyou
can't be either unyielding or afraid of the controversy often associated with these projects.

Just remember that if a group of recent graduates can implement access control projects here.....then with
management support, your organizations can do the same.

Again, we' reglad to be hosting this conference. Enjoy your timeherein Fort Lauderdale. Be sureto get out
to Riverwak and Las Olas....wonderful restaurants and a very pleasant walking atmosphere. Asyou drive
around the area, take alook at some of the roadways with median control treatments, and let usknow if you
have any questions. I'll be able to handle the ones about US 1.

Opening Session - 1998 National Conference on Access Management 27






Session 2

Linking Land Use
And Access Management

M oder ator: Robert Jurasin, Wilbur Smith Associates

Participants: Reid H. Ewing, Florida International University
Charles R. Carmalt, Lehr & Associates, Inc.
Kristine M. Williams, CUTR







Pedestrian and Transit-Friendly Design

Reid Ewing, Florida International University

Short-to-Medium Length Blocks

There has been atrend toward longer and longer blocks, and correspondingly fewer and fewer intersections
withinagiven area. Thisistruenot only inthe suburbs, where super blocksarethe norm, but in central cities
whereblocks plusinterior right-of-way have been consolidated to createlarger building sites. "Thepractice
(of block consolidation) contributes to a city scaled to cars and isin grave error,” assuming pedestrian-
friendlinessisagoal.

By mapping different cities at acommon scale, Allen Jacobs determined that Venice, Italy, has about 1,500
intersections in a typical square mile, while the City of Irvine Outside Los Angeles, California, has 15
intersectionsper squaremile." Downtown Los Angel es has about onetenth asmany intersectionsasVenice,
and 10timesas many asIrvine. Peoplefamiliar with thesethree citieswould doubtlessrank their wal kability
in same order. Jacobs also found that downtown Boston, as an example, had lost more than one-third of its
intersections through block consolidations.

Reasonswhy wal kability dependson bl ock sizearenumerous. M ost obviously, moreintersectionsmean more
placeswhere cars must stop and pedestrians can cross. Also, short blocksand frequent crossstreetscreatethe
potential for moredirect routing; thisisimportant to pedestrians much more so than to high speed motorists.
Finally, adense network of streets dispersestraffic, so that each street carries lesstraffic and can be scaled
accordingly; this makes streets more pleasant to walk along and easier to cross.

There may be psychological factors at work as well. It his been Suggested that more intersections give
pedestrians more sense of freedom and control as they need not aways take the same path to a given
destination; that moreintersectionsmakeawal k seemmoreeventful, sinceitispunctuated by frequent crossing
of streets; that moreintersectionsmay shortenthe sense of elapsedtimeonwalk trips, since progressisjudged
to some extent against the milestone of reaching the next intersection.”

Thisfeature short-to-mediumlength bl ocksgoeshand-in-hand with the previous oneamix of land uses. Short
blocks create lots of comersthat areideal for small-scale commerce. Residents of adjacent streets can pool
their support for neighborhood businesses as their paths come together at intersections.”

For ahigh degree of walkabhility, block lengths of 300 feet, more or less, are desirable." Blocks of 400 to 500
feet still work well. Thisistypical of Florida'solder urban areas. However, as blocks grow to 600 to 800 feet,
or even worse, to super-block dimensions, adjacent blocks become isolated from each other.

If blocks are scaled to the automobile (more than 600 to 800 feet on a side), midblock cross-walks and
pass-throughs are recommended."Mind you, these devices are poor substitutes for the real thing: frequent
intersectionsoffering directional choicesandfrequent streetswith activeuseson both sides. But they are better
than nothing.

L ong bl ockscana so bebroken upwith alley-ways (see Best Devel opment Practicesfor adiscussion of alleys,

their pluses and minuses). Again, though, alleys are no substitute for frequent cross streetslined with active
users.
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Short blocks may be more important for general walkability than for transit ridership. In Appendix C, the
number of intersections within the immediate area around bus stops does not emerge as a significant
determinant of bus stop ridershipin Miami. However, it does correl ate highly with other pedestrian-friendly
features and is the variable upon which a pedestrian-friendliness factor (extracted through factor analysis)
loads most heavily. Thistakes us back to aprevious point-if atransit served areahas enough potential riders,
the precise layout of the area may matter only alittle.

Transit Routes Every Half-Mile

Ascity blocks have been replaced by super blocks, the spacing of through-streets hasincreased. Within these
large blocks, straight, continuous streets have given way to curving, discontinuous streets. The combination
of curvilinear local streetsand widely spaced through streetshas|eft few residentswithin wal king distance of
trangit lines (see preceding illustration).

The old transit industry standard-that transit users will walk a quarter mile, or 5 minutes at 3 mph, to abus
stop-- is better than we might have guessed. Converting reported walk times from the 1990 Nationwide
Personal Transportation Survey (NFTS) into distances, and plotting and smoothing the resulting frequency
curve, themedianwalking distanceto and fromtransit stopsisa most exactly aquarter mile." Of course, young
peoplemay bewillingtowalk alittlefarther than ol der people, and usersof premiumtransit (rail rapid transit,
for example) may walk alittle farther than regular bus users. But aquarter mile walking distance is a good
rule-of-thumb for transit planning purposes.

If aquarter mileisthe farthest most people will walk, it follows that transit routes may be no farther than a
half mile apart to blanket a service area. This assumesthat transit stops are closely spaced along routes, as
they usually arein the United States, and that local streetslead directly to. stops, asthey usually doin urban
settings. If stops are infrequent or local streets are curvilinear, parallel routes must be even closer together
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ACCESS MANAGEMENT IN CENTERS

Charles R. Carmalt, Lehr & Associates, Inc.

ABSTRACT

Traditional development patterns evolved around the importance of pedestrian mobility and accessibility.
In managing development in hamlets, villages, towns and city centers, a strategic balance needs to be
established between the access and movement needs of automobiles and those of pedestrians. In addition,
a broad number of additional travel needs must be served on streetsin centersincluding delivery services,
bicycle circulation and transit operations.

Centers, like all development areas, require that a hierarchy of streets be identified, and that appropriate
access management objectivesbe assigned to each street. Arterial streetsin centers(Main Streetsand Broad
Sreets) are likely to have the most intense commercial land uses, the highest vehicular traffic volumes and
the highest pedestrian volumes. On these streets, access management is especially important, and driveway
access should be either prohibited or strictly regulated. As on other arterials, these streets require that
turning movementsbe concentrated at controlled | ocations designed to accommodate the resulting conflicts.
In addition, the commercial viability of these streets is maximized when pedestrian continuity can be
provided between blocks.

On these streets, a broad set of activities must be supported -- on-street parking, transit access and delivery
access are all appropriate. In addition, the aesthetic character of the street environment is of critical
importance, requiring that right-of-way be reserved for needed street furniture and for the growing of street
trees.

For all of these reasons, access management for streets in centersis of critical importance. Driveways
should generally be prohibited on“ Main Streets” in centers; motor vehicle accessinstead should occur via
alternativeaccessusing streetshaving alower functional classification. Accessmanagement regulationsand
local land devel opment regulations should jointly seek to encourage pedestrian activity on these streets.

INTRODUCTION

Thispaper describeswhat centersare, theroleof different typesof roadwaysin centersand then di scusseswhat
roleaccessmanagement should play in controlling devel opment activity in centersto enhancepublicinterests
in centers, and in particular promoting pedestrian travel in centers.

Land Use Characteristics of Centers

Centersare placeswith distinctly different land use and transportation characteristics. These are areaswhere
land uses are concentrated, and as a result, trip ends are also concentrated. Centers also are areas where
walking isan acceptableand significant travel mode. M ost peoplewill chooseto walk to complete most local
tripswhile in a center.

New Jersey, Oregon and some other states have adopted policies and programs that encourage devel opment
tobeconcentrated in centers. Even where such programsand policieshave not been established, centersexist
and continue to evolve. Centers also are generally favored by public agencies even where formal statewide
policies have not been adopted.
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On the other hand, transportation and land use regulations frequently have the effect of discouraging the
development of new centersor theextension or redevel opment of existing ones. Lawsand regul ationsthat seek
to separate land uses or that encourage automobile and truck travel can effectively prohibit centers from
evolving by removing the concentration of land uses typical of centers or by frustrating pedestrian trips.

Centersincludethecentral businessdistrict of acentral city or largetownwhere popul ation density frequently
exceeds 5,000 persons per square mile and where office trips are concentrated. But centers also include a
number of other placesthat may not exhibit intense popul ation or empl oyment concentration, but arerelatively
dense compared to surrounding areas and have a more diverse set of land uses. Within urban areas, villages
and neighborhood centers are examples of such centers. In rural areas, rural villages and hamlets similarly
provide more concentrated settlements where a variety of symbiotic land uses are present.

Pedestrians and Retail Viability

Retail useswithin centersaredependent on pedestrian activity -- themost successful shopping areasin centers
arethosethat providethemaost comfort and convenienceto pedestrians. Asaresult, interruptionsto pedestrian
movement should bediscouraged. Aswill bediscussed below, vehicul ar accessto propertiesshould be provided
viaintersecting collector and local streets, and direct motor vehicle entrances onto “Main Streets’ should be
prohibited.

Transportation Characteristics of Centers

Centers are areas where trip ends are substantially more concentrated than in the areas surrounding centers.
Pedestriantripsconstitutealarger portion of all travel within centersbecause of the concentration of trip ends
and land uses. Because of shorter distancesbetween land uses, transit and bicyclesalso may play animportant
transportationrole. Intown and city centers, pedestriantripsmay represent over half of all daytimepersontrips
in the center.

However, with ahigh concentration of trip ends, centers remain important foci of highway systems. Motor
vehicletripsareattractedinto centers, goodsaredeliveredto centersand sent from centersintrucks. Customers
and employees must park their vehicles while in a center, if they choose to travel by motor vehicle. More
significantly, themost intensely devel oped sections of centersinthe United Statesare al so frequently located
along streets having intense motor vehicle travel. Indeed, unlike their counterpartsin other countries, urban
designersand downtown devel opment speciaistsinthe United Statesbelievethat intensemotor vehicletravel
isacritical ingredient for the economic success of acommercial center.

Centers have evolved with different methods of serving motor vehicles compared to devel oped areas outside
of centers. Parking usually occurs on street or in shared parking lots or garages rather than being
accommodated on-siteinindividual parking lots. Goodsdelivery frequently also occurs on street rather than
off-street. Delivery vehicles are sometimes able to serve two or more businesses or homes at a single stop.
Importantly, motor vehicle traffic is usually accommodated on a dense hierarchy of public streets offering
redundancy in travel options.

In contrast, in other developed areas, businesses are usually required to provide sufficient loading bays and
parking spaceson siteto assurethat all demand iscontai ned withinadevel opment lot. Theprovision of on-site
vehicle storage reduces development densities and encourages the separation of land uses, encouraging
customers and employees to drive between land uses. As aresult, this non-centered devel opment generates
added vehicletrips compared to centers and greater vehicletravel in and out of businesses. At the sametime,
the number of public roadwaysavailableto servethistrafficissubstantially reduced, increasing theintensity
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of travel on commercia highways.

Becauseof thesubstantial differencesintravel characteristics, both by motor vehiclesand pedestrians, arterial
streets and highways function differently in centers and as a result must be managed differently, both to
facilitate the large number of trip ends and to maximize transit, pedestrian and bicycle movements. Access
management remainsacritical element of awell ordered street network in acenter, but thecriteriathat should
be employed for access management change.

Before discussing the role of access management in centers, however, this paper briefly summarizes the
traditional functional hierarchy of the highway system and describes how different roadways should serve
centers.

Functional Classification and Centers

Functional classification divideshighwaysinto threebroad classesof roadways—arterial highways, collector
roads and local streets. The chief function of arterial highways is to serve travel corridors where vehicle
movement is most intense. In contrast, the chief function of local streetsisto provide access to property.
Collector roads usually serve an intermediate function.

Arterial Highways

The FHWA functiona classification system for highways further divides arterial highways into two broad
groups—principal arterialsand minor arterials—with principal arterialsbeingasmaller group of roadshaving
the most intense vehicle travel characteristics. Principal arterialsinclude freeways, expressways and other
principal arterial highways. For thispaper, theother principal arterial highwayshavebeenfurther broken down
as described below into strategic arterial highways and other principal arterial streets and highways.

Role of Freeways

Places that have closely spaced streets and high volumes of pedestrians are inappropriate environments for
freeways. Freeways can create major barriers, blocking pedestrian trips and disrupting vehicular trips.
Disruptionsin street patternscreated by freeways can make center street patternsdifficult to“ know” , making
centers confusing for both visitors and inhabitants.

Freewaysa sorequirerelatively wide separation between interchanges. The optimal separation between access
pointson freeways—two or more miles—issubstantially longer thanthelimitsof theintensely developed area
of most centers. Where freeways have been constructed to provide multiple entrances and exitsinto centers,
they frequently have resulted in extensive weaving areas, confusing signage systems and general driver
frustration. Several citieshave asaresult chosen not to construct freeways originally proposed as part of the
Interstate Highway System, or like Portland and Boston, chosen to remove freeways previously constructed.

Ingeneral, freeways should provide connecting linksto centers, but need to bypasstheactual center. Inafew
instances, bypasses of city centers have been provided by tunneling under a center (Vine Street Expressway
in Philadel phia, Central Artery in Boston). However, the most satisfactory bypasses are constructed on less
densely developed land outside of a center. In large city centers, a system of at-grade arterial streets,
expressways and boulevards can then be constructed to deliver and disperse motor vehicles into the street
system of the center. Smaller town, village and hamlet centers only need to ensure that good access to the
freeway systemis provided by the general hierarchy of streets and highways.
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Sincefreeways can create major barriersfor non-auto travel modes, opportunities should be found to create
crossing opportunities when freeways have been constructed or are proposed in or near centers of all sizes.
High speed merge and diverge areas create especialy risky conditions for bicyclists and pedestrians, both
because of long exposuredistanceand because of thegreat differencein speed between motor vehiclesand non-
motorized travel modes. Asaresult, in centersramp terminal sto freeways should be designed tofunctionlike
streets rather than highways.

Role of Expressways

Expresswaysaresimilar to freewaysinthat they are designed to exclusively serve amobility function and do
not permit direct motor vehicleaccessto property. They can serveacritical roleinlinking thefreeway system
with centers where major high-speed highways would be inappropriate.

Generally expresswaysshould not actually penetratethecity or town center but instead feedimportant arterial
streetsin afashion that will help drivers become oriented to the center’ s street system. L andscaped medians,
informational signageand other amenitiescan hel ptowel comevisitorstothecenter whilethey areapproaching
along an expressway. Traffic speed on alinking expressway should gradually declineto help driversadjust to
city traffic conditions. Similarly, signalized intersectionsshoul d becomemorecl osely spaced and belinked to
the interconnected signa control system serving the center. M edians should be provided on expresswaysto
facilitate pedestrian crossings. Mid-block pedestrian crossingsshould be provided asneeded, especialyinareas
where signalized intersections are spaced more than 1000 feet apart.

Role of Strategic Principal Arterial Highways

Freeways and expressways serve as the backbone of the arterial highway system in most states. However, a
large number of additional highways also serve a principal arterial highway function. These additional
highways can be further divided into two broad categories — Strategic Principal Arterial Highways and
Regional Principal Arterial Highways. Strategic Principal Arterials serve transportation corridorswith high
traffic volumesand rel atively longtrip distances. Inthisregard they arevery similar to freeways, although the
density of travel may besubstantially less. Regional Principal Arterial Highwaysal so servecorridorswith high
traffic volumes. However, a much smaller percentage of trips on these arterials will be statewide or longer;
most trips will be contained within the urbanized region and will be shorter than 10 milesin length.

Recognizing the difference between strategic and regional principal arterial highwaysis critical for access
management purposesin centers. All principal arterial highways should provide saf e and efficient servicefor
maj or traffic movements. However, because of thelonger travel distances of tripson strategic arterials, high
operating speed should also beanimportant obj ectiveof strategic principal arterials. Asaresult, trafficsignals,
if provided, needto bebroadly spaced. In contrast, onregional principal arterial highways, onwhich most trips
are contained within the urbanized area, reduced operating speeds do not necessarily result in substantial
increases in travel time. As a result, street intersections can be more closely spaced. However, with
intersectionsclosely spaced, interference from driveways can be of equal or greater concernthan on strategic
arterials. Therole of regional principal arterial highwaysin centersis discussed further below.

Like freeways and expressways, the high speed of traffic on strategic arterials generally makes them
inappropriate for centers. However, many centersinrural or suburban areas have strategi c highways passing
through them. In these centers atension necessarily exists between thetravel objectives of through motorists
andthequality of lifeobjectivesof residentsand bus nessesin the center. When abypass cannot be constructed
to serve the through traffic, it isimportant to manage traffic on these roads to permit community activity to
thrive. Techniques of access management for arterialsin centers described below can be employed on these
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strategic arterials as well to seek an effective compromise.

Like expressways, strategic arterials can also link a center with the surrounding freeway system. Generally
strategic arterial sshould not actually penetratethecity or town center but i nstead feed i mportant arterial streets
in a fashion that will help drivers become oriented to the center’s street system. Landscaped medians,
informational signage and other amenities can hel p wel come visitorsto the center while approaching along a
strategic arterial. Traffic speed should gradually decline to help drivers adjust to city traffic conditions.
Similarly, signalizedintersections should becomemoreclosely spaced and belinked to theinterconnected signal
control system serving the center. Medians should be provided to facilitate pedestrian crossings. Mid-block
pedestrian crossingsshould be provided asneeded, especialy inareaswheresignalized intersectionsare spaced
more than 1000 feet apart.

Boulevards

Boulevardsare highwaysin centersdivided by arelatively wide, landscaped median. Becausethey requirea
relatively wide right-of-way of between 30 and 45 meters (100 to 150 ft), they usually will not generate the
intense pedestrian crossing activity of aMain Street. However, as has been demonstrated around the world,
they can become highly successful commercial arteries with intense pedestrian volumes.

Boulevardsprovide an effective method of serving the mobility needs of strategic principal arterial highways
when they must passinto or through a center. The median of the boulevard can provide acomfortablerefuge
for pedestrians crossing the highway. If sufficiently wide the median can in fact become a park within the
center. Someboulevards, Commonwealth Avenuein Boston or St. CharlesAvenuein New Orleans, havebeen
managed to serve as important transit corridors with light rail lines operating in the landscaped median.

Boulevards can offer greater motor vehicle capacity compared to Main Streets (see below) and often can be
allowedto operateat somewhat higher speeds. However, with adequate pedestrian and aesthetic amenitiesthey
can also encourage extensive pedestrian activity. As aresult, they form a compromise between serving the
capacity needs of motor vehiclesand creating astrong pedestrian environment. From an access management
perspectiveboulevardsneedto betreated like M ain Streetsby restricting direct driveway access, requiring good
pedestrian access and considering the use of on-street parking, and by permitting relatively frequent street
intersections to intersecting streets.

Main Streets

“Main Street” isoneof several termswhichwe have experimented with to describetheroleregional principal
arterial highwaysservein centersand the broader urbanized areaoutsideof centers. Other termswehavetried
haveincluded transit arterial, pedestrian friendly arterial and other principal arterial. Likestrategic arterials,
regional arterial highways serve high concentrations of motor vehicle trips. Unlike strategic arterials, these
vehicle trips have shorter trip lengths, with a majority of trips having both trip ends located within the
urbanized region.

Other principal arterials and minor arterials in urbanized areas should be designed to facilitate vehicular
movement in afashion that also supports other travel modesincluding public transit, walking and bicycling.
Theseroads shoul d be designed to serve and enhance abutting propertieswhil e mai ntai ning highway capacity
and safety. Reductionsin travel speed are acceptable and often are desirable. Transit servicesare most likely
to be operated on these roads. Although these roads should accommodate all travel modes throughout the
urbanized area, in centers, where pedestrian activity is concentrated, these roads should be designed to
encourage pedestrian mobility and activity.
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Inalargecity center, theremay be several parallel or intersecting “Main Streets”, creating acentral business
district. In atown center, there will usually be a“Main Street” located along a principal or minor arterial
highway, with less intense activity spreading out along one or two intersecting streets. In villages,
neighborhoodsand hamletsonly onestreet will usually providethefocusfor businessactivity and community
life, since the level of commercial activity is substantially reduced.

Collector Streets

Incenters, collector streetsserveacritical functionin providing accesstoalleysandlocal streetswhereparking
and loading facilitiesare situated, Thisisespecially important for propertiesfronting on minor and principal
arterial streetsonwhich pedestrianscircul ation haspriority and drivewaysare prohibited. Collector streetsal so
provide accessto surrounding residential neighborhoodsand link devel opmentswithin the center. On street
parking on collector streetsis both desirable and should be anticipated. This parking augments short-time
parking being provided along arterial streets, and often can provide for intermediate parking duration.

Pedestrians use collector streets in centers much the way motor vehicles use them. They are important in
getting between devel opment areas, or between parking or terminal facilitiesand destinations, but they arenot
the prime pedestrian streets where the highest density of trip ends should be focused. Pedestrians need to be
accommodated, but don’t require enhancements other than street trees, good lighting and good sidewalks.

Local Streets

A local road primarily servesthefunction of providing accessto abutting property. Speedsarelow andturning
movements are expected. Most |ocal streetsconsist of residential streetssinceresidential land use consumes
the majority of land in urbanized aress.

Local streetsareessential for accessto residential areasand to provideaccessto parking andloading facilities
for commercia properties. Pedestrian activity will not be concentrated on local streets here but will occur
regularly and must be accommodated. Pedestrian vehicle conflicts should be managed.

Traffic calming should occur naturally on local streets. If not, implementation of traffic calming measures
shouldbeconsidered. In particular, traffic calming may becomenecessary to control throughtrafficthat seeks
to divert through residential neighborhoods to avoid congestion elsewhere.

Incenters, wherelotsaresmall, aleys, courtsor other methods of concentrating accessto parking and loading
facilities may be warranted. Alleys can be especidly valuable parallel to “Main Streets’ to facilitate the
provision of truck accessto commercia properties. Some cities have utilized alley systems as a means of
extending the pedestrian grid as well.

Access Management and Centers

Onthehighway systemasawhol e, access management regul ationsare primarily oriented at controlling access
toandfromarterial roadways, which should primarily servemobility functions. Accessmanagement supports
the concept of an hierarchical approach to roadways, and encourages motor vehicle functions to occur on
collector and local streets so that the integrity of arterial highways can be protected.

Accessmanagement in centers should similarly support the concept of an hierarchical approachto roadways,
and should be designed to encourage motor vehiclesto gain accessto property viacollector and local streets.
“Main Streets’ serve the major shopping and commerce corridors in a center, regardless of the size of the
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center. These streets, where the mix of land uses are concentrated and in close proximity to one another,
producehighlevelsof both pedestrian activity and motor vehicletraffic. Remarkably many of thesameaccess
regulatory tool srequired to protect thefunctional integrity of arterial highwaysareal sorequiredto protect the
functional integrity of “Main Streets’. Access management and the restriction of direct driveway accessis
required both to control theintensevehicletrip making that occursin centers, including high volumesof turning
movements, and theintense pedestrian activity in centers. Control ling drivewayscan a so substantially increase
the supply of on-street parking.

Prohibit Direct Driveway Accesson “Main Streets’

Accessmanagement regul ations shoul d classify thoseroadswithinadowntownthat will servea“ Main Street”
function and prohibit direct driveway access onto these roads. Instead, accessto property for motor vehicles
should occur via aternative access, including rear parking lots and loading bays, on street parking where
permitted, and off-site parking arrangements.

Because of thetight grid of streetsinacenter, alternative accessisusually availableto businessesin acenter.
Whereitisnot available, property ownersshould be encouraged to identify appropriate methods of managing
their access requirements so that direct driveway accessis not required.

Pedestrian accessto buildings

Pedestrians should be encouraged to access buildings on “Main Streets’ from the Main Street and not from
rear doors. Frequently retail activity in centers can be enhanced through the use of off-site parking
arrangementsfor office buildings. The use of these off-sitefacilitiesrequires pedestriansto walk through the
oneor several blockson aregular basiswhen traveling between their personal carsandtheir jobs. Thisadded
pedestrian activity increases the amount of foot traffic passing businesses in the center, and it adds to the
concentration of pedestrianson sidewalks, themost i mportant method of enhancing the senseof security within
acenter.

Pedestrian continuity

Pedestrian continuity isacritical objectiveaong“Main Streets’. Pedestrian continuity refersto protecting and
enhancing themovement of pedestrians. Pedestrian movement isenhanced wheninterruptionsto pedestrian flow
by motor vehiclesarecontrolled. Asaresult, direct driveway accessshould usually be prohibited to properties
on “Main Streets’, with all access provided instead via alternative access.

Streetintersectionsontheother hand should beclosely spaced, sothat pedestrianscan conveniently reach other
destinationswithinthegrid of downtown streets. Blocksin centersshoul d be between 100 and 250 meters(330
and 820ft) inlength. When blocksareshorter than 100 meters, frequent street intersectionsinterrupt pedestrian
and vehicle flows too much. With blocks longer than 250 meters, circuitous travel patterns for pedestrians
begin to become onerous. When blocks are longer than approximately 200 meters (660 ft), mid-block
pedestrian linkages should be considered to connect pedestrians to adjoining blocks.

Pedestrian continuity also refersto promoting theinterest and pleasure of the pedestrian environment. Urban
designersstrongly encourage retail activity to be concentrated on the principal pedestrian streets of acenter.
Even afew holesor gapsinthestreet wall, the presence of uninteresting buildings or buildingsthat turntheir
back to the street, will substantially reduce the quality of the street environment. Provision of pedestrian
attractionsin these spaces -- benches, plantings, food vendorsor holiday displays—can sometimeshel ptofill
the gap. However, thereislittle that can be doneto fill the gap created by an automobile or trucking oriented
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activity such asagasstation, parking lot or large loading bay. These activities should be prohibited on“Main
Streets” so that pedestrian continuity can be encouraged.

Of course, asis true with access management generally, the prohibition of direct driveway access and the
control of automobileorientedland useson“Main Streets’ requiresthat other streetsbeavailableto servethese
functions. As with all access management programs, a hierarchy of streets are essential in a center, and
facilitiesthat can conveniently serveutilitarian and automobileoriented functionsmust be provided. Elizabeth
Plater-Zyberg has referred to this and defining Class A, Class B and Class C streets based on the degree to
which the streets are managed to serve pedestrian or vehicle access functions.

Street Widths

Narrow street widths can help to encourage pedestrian crossing of streets and can al so be used to slow motor
vehicletravel to makecentersmorepedestrian-friendly. A total reductionin street width frombuildingwall to
buildingwall will makebuildingson oppositesidesof the samestreet closer, encouraging pedestriansto move
fromonesideof thestreet to the other. Narrower curb-to-curb widthsof streetswill encourage slower vehicle
operating speeds. Moving curb linesin to increase pedestrian space will provide more room for pedestrian
amenitiessuch asstreet trees, benches, etc. and permit use of wider sidewalks. Use of curb neckdownsat mid-
block locations and curb bulbouts at intersections are other methods that can be used to reduce the effective
width of streets for pedestrians.

Building Setbacks

Because of the importance of maintaining astreet wall along a“Main Street”, local governments should be
encouraged to adopt zoning regulationsthat require buildingsto front either directly on theright-of-way line
or aprescribed minimal distance back of the right-of-way line. (A small front yard area can be valuable in
permitting the establishment of outdoor eatingand merchandising areas.) Useof front yardsfor vehiclestorage,
including parking, should be prohibited.

Sidewalks

Relatively wide sidewalk areas should be provided within centers. In addition, local governments should
establish regul ationsassuring that aclear widthwill beavailableto serveanticipated pedestrian flows. Usually
aminimum clear width of two meters (6.6 ft) isrequired to assure pedestrian movement, and aclear width of
2.5 meters (8.2 ft) is desirable. A total sidewalk area of 3 to 6 meters (10-20 feet) can accommodate other
sidewalk features such as street trees, light posts, newspaper machines and phone booths, etc.

Doorwaysto buildingsshould bedesigned to assurethat pedestriansentering onto thesidewal k areawill have
time to merge into the flow of pedestrians on the sidewalk.

Signalization and Signal Spacing

Many street intersectionsin city centerswill be signalized. With shorter signal cycles and slower operating
speeds, signal spacing distances of 800 to 1,000 feet can often be introduced, at least for a short distance.
However, because of the close proximity of street intersectionsin larger centers, oneway traffic patternsare
oftenrequiredtofacilitate progression. One-way streetscan al so hel pto minimizethetotal right-of -way width
of astreet.

Intownand neighborhood centers, only themost important intersectionswill warrant signalization. Signal swill
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usually be more widely spaced than in cities. In hamlets and village centers there may be only a single
signalizedintersection or noneat all. Because of the absenceof signals, other traffic engineering and roadway
engineering techniques may need to be employed to assure |low vehicle speeds.

Wherever signalsare provided in centers, they should be managed to limit disruptionsto pedestrian flow. In
general, short signal cycleswith only two phase operation should be encouraged over long signal cycleswith
multiple phases. Pedestrians will benefit most with pretimed signals rather than activated signals. Many
pedestrians, including traffic engineers, fail to use push buttons to activate pedestrian signal phases. Short
frequent signal crossing opportunitiesproviding adequate crossing timefor pedestrians minimi zes pedestrian
waiting times and usually also provide maximum vehicular capacity in alow speed center environment.

Traffic Calming

Traffic calming measuresto assurelow operating speedson “Main Streets” may be needed. Techniques must
be sensitiveto the high volume of traffic on“Main Streets’ aswell asthe presence of substantial numbers of
trucks, buses and bicycles. As aresult, the use of speed humps or raised intersections should only be used
where determined essential in managing speed or protecting pedestrians. Where employed, long rampswith
small vertical curves should be used in lieu of ramps utilizing intersecting vertical tangents.

Traffic calming on these arterial streets frequently is better served through such psychological devices as
narrower lanes, changed paving materialsand aesthetic improvementsthat clearly establish an urban texture
to the roadway. In addition, horizontal deflections through the use of circles or medians can help to control
speed at critical locations.

The use of traffic calming measures to slow traffic speedsis usually most critical in neighborhood centers,
villagesand haml etswherethe physical sizeof thecenter issmall. M otori stsneed physical messagesthat they
are arriving in a center and that slower speeds are required. Speed limit signs are seldom adequate by
themselves. The use of gateways near the boundaries of a center and more substantial controls within the
center, as described above, can be effective in assuring motorist respect.

Aesthetic Character

Theaesthetic quality of highwaysasthey passthrough centersdeservesextensiveattention. Street trees, street
hardware, paving materials, ornamental lighting and signage should all be designed to create an urbane
environment that will provide definition and presencefor the center. Maintenance of thesefacilitiesisjust as
critical as their provision. Residents and business tenants should be encouraged to feel that they have

ownership in this public street environment. The level of aesthetic improvements provided should
relate to the intensity of the land uses.

Summary of Access Management Measuresfor Centers

C Establishahierarchy of streetswithinthe center and classify streetsaccording to their access
function

C Limit interruptions to pedestrian continuity by motor vehicles on “Main Streets’

C Prohibit direct motor vehicle driveway entrances on “Main Streets’
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Prohibit motor vehicle oriented functions and land uses on “Main Streets’
Provide vehicular access viaintersecting collector and local streets
Authorize the use of off-site parking and loading facilities

Authorize and manage the use of on-street parking

Locate motor vehicle oriented land uses on collector streets or on streets outside of the
center

Manage “Main Streets’ to encourage pedestrian circulation

Require buildings to have main pedestrian entrance on “Main Street”

Encourage block lengths of between 100 and 250 meters in length (330 — 820 ft)
Consider pedestrian linkages when block lengths are longer than 200 m (660 ft).
Facilitate pedestrian street crossings

Provide mid-block crossings with neckdowns

Provide curb bulbouts at intersections

Establish zero or short setback requirements for buildings on “Main Streets’
Minimize pedestrian delays at signals — use short signal cycles and two phase signals

In hamlets, villages and neighborhood centers where signals may not be warranted employ
other measures to assure appropriate vehicle operating speeds

Freeways, expressways and strategic arterial highways should not be located within centers,
but instead provide convenient access to centers

When a multi-lane strategic highway must pass through a center, consider creating a
boulevard with land uses and signal spacing managed similar to a“Main Street”

Two lane highways passing through centers should be managed as “Main Streets’
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Ten Waysto Manage Roadway Accessin Your Community

Kristine Williams, CUTR

Costly improvements are not always the solution to safety and congestion problems. Roads, like other
resources, also need to be carefully managed. Corridor access management strategi esextend the useful life of
roads at little or no cost to taxpayers. Following are ten ways that you can make the most out of your
transportation system.

(1D Laythefoundation for access management in your local comprehensive plan.

To assure that your roadways are managed properly ,your comprehensive plan needs to address certain key
issues. First, include goals, objectives, and policies related to access management in the plan. Tailor policy
statements to advance the access management principlesin this brochure. For example, a policy could be
adopted promoting interconnection of adjacent developments along major roadways.

Second, make sure that your local transportation plan classifies roadways according to function and desired
level of accesscontrol. Thishierarchy of roadwaysisreinforced through roadway design and accessstandards
in your land development code. For example, arterials require a much higher level of access control and
different design standardsthan collectorsor local streets. Someroadwaysrequire special attention because of
theirimportance, theneed for additional right-of -way, or dueto significant accessproblems. Theseareasmay
be designated f or special treatment in the comprehensive plan.

Third providefor agreater variety of street typeswith varying design standards. Optionscouldinclude access
lanes, aleys, variationsin on-street parking, and so on. This reduces development costs, promotes compact
devel opment, increases opportunitiesto interconnect streets, and hel pssave your major thoroughfare system.
Many communities have only afew residential street design options that apply whether a subdivision has 8
homesor 80. Lack of designflexibility impedesinfill development and resultsin amonotonous street layout.
it can also cause a proaliferation of substandard and inadequately maintained private streets.

(2) Restrict the number of driveways per lot.

Establishabasic requirement that drivewaysarelimitedto one per parcel, with special conditionsfor additional
driveways. Lotswith larger frontages, or those with needsfor separate right and left-turn entrances, could be
permitted more than one driveway, in accordance with driveway spacing standards. Limitations on new
driveways may be established using a 'corridor overlay' approach, which adds new requirements onto the
underlying zoning (see Figurel).ltisnecessary tofirst identify and map the boundaries of all existing lotsand
parcel salong the corridor. Thenyou could assign onedriveway to each mapped parcel by right. Thisland may
be further subdivided, but all new lots would need to obtain access from the existing access point.

(3) Locate driveways away from inter sections.
Setting drivewaysand connectionsback fromintersectionsreducesthe number of conflictsand providesmore
time and space for vehicles to turn or merge safely across lanes. This spacing between intersections and

drivewaysisknown ascorner clearance. Adeguate corner clearance canal so beassured by establishingalarger
minimum lot size f or corner lots. Y ou could impose conditional use limitations where ad-equate corner
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Figure 1. Corridor overlay Figure 2. Inadequate corner clearance.

clearance cannot be obtained. Thishelpsas-surethat corner properties do not experience access problemsas
traffic volumes grow.

(4) Connect parking lotsand consolidate driveways.

Internal connections between neighboring propertiesallow vehiclesto circul ate between businesseswithout
having to re-enter the major roadway (see Figures 3 and 4). Joint and cross access requirementsin your land
development code can hel p to assure connections between major developments, aswell as between smaller
businesses along a corridor.

F,ig.ure 3. Joint and cross access Figure 4. Cross access

Crossaccessal so needsto be provided for pedestrians. Sidewa ksaretypically placed far away frombuildings
on the right-of -way of major roadways, or are not provided at all. Pedestrians prefer the shortest distance
between two points and will walk if walkways are provided near buildings. Joint and cross access strategies
help to relieve demand on major roadwaysf or short trips, thereby helping preserve roadway capacity. They
also help to improve customer convenience, emergency access, and access f or delivery vehicles.

(5) Provide residential accessthrough neighborhood streets.

Residential drivewayson major roadwaysresult in dangerousconflictsbetween high-speed traffic and residents
enteringand exitingtheir driveway. Asthenumber of drivewaysincrease, theroadway isgradual ly transformed
into a high speed version of alocal residential street. Subdivisions should aways be designed so that lots
fronting on major roadways have internal access from aresidential street or lane (also known as ‘reverse
frontage’ -see Figures 5 and 6). Minor land division activity can be managed by establishing arestriction on
new access points and alowing land to be further subdivided, provided all new lots obtain access via the
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permitted accesspoint. A variation of thisapproachistoallow lot splitsonmajor roadwaysonly whereaccess
is consolidated. Another step is to prohibit 'flag lots along major thoroughfares. Some property owners
subdividetheir land into lots shaped like flags to avoid the cost of platting and providing aroad. Instead, the
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Figure 6. Reverse Frontage

Instead, thef laglotsare stacked on top of each other, withthe'f |ag pol es serving asdrivewaysto major roads
(seeFigure7). Thisresultsinclosely spaced drivewaysthat underminethe safety and efficiency of thehighway.
Eventually, residents may petition for construction of alocal public road passing the cost of providing a
subdivision road onto the community.
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Figure 7. Avoid flag lots Figure 8. Lot frontage requirements

(6) Increase minimum lot frontage on major roads.

Minimum lot frontages need to be larger for lots that front on major roadways, than those fronting on local
roads. Narrow |lots are a problem on major roads because they result in closely spaced driveways. Lots need
to be deeper and wider along arterial sto allow adequateflexibility in site design and to increase separation of
accesspoints(see Figure8). Assuring an adequate | ot sizeal so protectsthe devel opment potential and market
value of corridor properties.

(7) Promote a connected street system.
As communities grow and land is subdivided for development, it is essential to assure continuation and

extension of theexistinglocal street system. Dead end streets, cul-de-sacs, and gated communitiesforcemore
trafficonto collectorsand arterial s. Fragmented street systemsal soimpede emergency accessandincreasethe
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number andlength of automobiletrips. A connected road network advancesthef ollowing growth management
objectives:

» fewer vehicle milestraveled

* decreased congestion

» dternative routes for short, local trips

» improved accessibility of developed areas

» facilitation of walking, bicycling, and use of transit

* reduced demand on major thoroughfares

* more environmentally sensitive layout of streets and lots

* interconnected neighborhoods foster a sense of community
» safer school bus routes

Connectivity can be enhanced by a) allowing shorter blocks (600 ft.) and excluding cul-de-sacs from the
definition of intersection; b) requiring stub streetsto serve adj acent undevel oped properties; c) requiring street
connections to nearby activity centers; d) requiring connections to or continuation of existing or approved
public streets; and €) requiring bicycle/pedestrian access-waysat theend of cul-de-sacsor betweenresidential
areasand parks, schools, shopping areasor other activity centers. Itisalsoimportant to allow agreater variety
of street types.

(8) Encourage internal accessto out parcels.

Shopping center devel opments often include separate lots or "outparcel s fronting on the major roadway. The
outparcels are leased or sold to businesses looking for highly valued corridor locations. Access to these
outparcels should be incorporated into the access and circulation system of the principal retail center. This
reducesthe needf or separate drivewayson the major road, whilemaintaining overall accessibility tothesite.
To accomplish this, establish that development sites under the some ownership or those consolidated for
development will betreated as one sitefor the purposes of access management. Then requireaunified traffic
circulation and access plan for the overall development site.

(9) Regulate the location spacing and design of driveways.

Driveway spacing standards establish the minimum distance between driveways along major thoroughfares
(seeFigure9). Thesestandardshel ptoreducethepotentia for collisions, astravel ersenter or exit theroadway.
They also encourage the sharing of access for smaller parcels, and can improve community character by
reducing the number of drivewaysand providing more areafor pedestrians and landscaping. Thelocation of
driveways affects the ability of driversto safely enter and exit asite. If driveways do not provide adequate
sight distance, exiting vehicles may be unableto see oncoming traffic. In turn, motorists on the roadway may
not have adequate timeto avoid acrash. Driveway design standards assure that driveways have an adequate
design so vehiclescan easily turn onto the site. Standards al so need to addressthe depth of the driveway area.
Where driveways are too shallow, vehicles are sometimes obstructed from entering the site causing others
behind them to wait in through lanes. This blocks traffic and increases the potential for rearend collisions.

(10) Coordinate with the Department of Transportation.

The Florida Department of Transportation is responsible for access
permits along state roadways. Local governments oversee land use,
subdivision, and site design decisions that effect access needs.
Therefore, State and local coordination isessential to effective access ...
management. Lack of coordination can underminethe effectiveness of
regulatory programs and cause unnecessary frustration for permit applicants.
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Timely communication iskey to an effective review procedure. Begin by establishing a coordinated process
for review of access permits along state highways. The state permitting official could have applicants send a
copy of the complete permit application to the designated local reviewing official. Prior to any decision or
recommendation, the state permitting official could then discuss the application with the local reviewing
official.

Property owners also may be required to submit the necessary certificates of approval from other affected
regulatory agencies, before a building permit isissued. In Florida, this should include a "notice of intent to
permit” fromtheFloridaDepartment of Transportationwhere accesstothe state highway systemisrequested.
Aneffectivemethod of coordinating review and approval between devel opersand variousgovernment agencies
isthrough atiered process. Thefirst stageisan informal meeting and ‘concept review" period, which allows
official sto advisethe devel oper about i nformation needed to processadevel opment application. Thisincludes
information on required state and local permits, and any special considerations for the development site.

The concept review providesthe devel oper with early feedback on a proposal, before the preliminary plot or
site plan has been drafted, Once the preliminary plan isdrafted, it can be checked to determine if additional
conditions are required for approval. Thef inal plan that is formally submitted should then require only an
administrative review.

Local governments could also request a response from the FDOT prior to approval of plats on the state
highway system. Applicantscould berequiredto send acopy of the subdivision applicationtothe stateaccess
permitting official. Thisshould occur early inthe plat review process, preferably during conceptual review.
Early monitoring of platting activity would allow the Department of Transportation an opportunity toidentify
problems and work on acceptable alternatives.

Intergovernmental agreementsor resol utionscan facilitate coordination betweenthe state andlocal governments
onh access management. These tools can be used to clarify the purpose and intent of managing access along
major thoroughfares, roadways that will receive special attention, and state and local responsibilities for
advancing access management objectives.

Additional References

“Model Land Devel opment Regul ationsthat Support AccessManagement,” Center for Urban Transportation
Research, 1994.

Williams, K., Marshall, M. “Managing Corridor Development,” Center for Urban Transportation Research,
1996.

Williams, K., Forrester, R., 'NCHRP Synthesis 233; Land Development Regulations that Promote Access
Management." Transportation Research Board, Washington, D.C.: National Academy Press, 1996.

Training Opportunities
"Access Management: Site Planning," FC)OT 1997 (A Training Unit), available through Gary Sokolow.

'Land Devel opment Regulationsthat Support Access Management,'FBOT 1997 (A Training Unit), available
through Gary Sokolow.
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Visit our Web Page at:
http: //www.cutr .eng.usf.edu
For Morelnf ormation, Contact

Kristine M. Williams, Al CP, Senior Research Associate
Center for Urban Transportation Research
(813) 974-9807
e-mail krwillia@cutr.eng.usf.edu

Gary Sokolow, Systems Planning Office
Florida Department of Transportation
(850) 488-9747
e-mail gary.sokolow@dot.state.fl.us
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Access M anagement Approval of
New | nterchanges and | nterchange M odification

Raobert J. Krzeminski, P.E., Florida Department of Transportation

The management of accessto our freeways through the approval of new interchanges or modificationsto
existing interchangesis critical their operation and safety because:

. it isamost impossible to close an interchange

. the need is often created by development resulting in additional traffic to the mainline
. alarge number of short trips (one - two interchanges are often added)

. arterial access can “foul up” an interchange

. anew approved, but unbuilt interchange can become a property right

. State and Federal Policy isto limit new access

Three particular points of access must befully considered in making the access approval decision. First, the
accessconnectiontothefreeway must beconsidered. Thisinvolvesathoroughanalysisof themerge, diverge
and weave movements for vehicles entering or leaving the freeway. Of critical importance is ensuring that
departingtrafficwill not “ back up onto the mainlinelanesat exit ramps causing asafety problem. A thorough
gueue analysisis often necessary, in particular when considering peak hour traffic.

A second consideration is the access connection of the ramp terminals with the intersecting arterial. This
intersection may be free flow or may be signalized. Signals up and down stream from the intersection often
haveto be considered in thisanalysis as signal timing may affect the ability of the exiting traffic to enter the
arterial flow and not back up onthemainline. Inaddition, improper signal timing or other problemscan cause
entering traffic to create flow problems on the arterial, thus cutting down on its capacity.

A third consideration arethe additional signalizedintersectionsintheimmediatevicinity of theinterchangeand
thedriveway and unsignalized median openingsintheinterchangearea. Additional signalizedintersectionsin
the vicinity of the interchange can cause the intersections at the rampsto not unction properly unless signal
timingisproperly coordinated. Drivewaysand median openingsoften present weaving problemswhich could
result in a safety problem.

To ensure proper consideration and analysis of proposals for new or modified interchanges the Florida
Department of Transportation hasdevel oped and adopted the Interchange Request Devel opment and Review
Manual. Thismanual ison the CD give as part at this conference.

In summary new interchange access should only be approved whereit isjustified; improvementsto existing
interchanges should be fully considered before approving anew interchange; protection of the operation and
safety of the limited access mainline is essential and any impacts must be mitigated and control of arterial
access at the interchange is essential.
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Access Management
Approval of New Interchanges
and Interchange Modifications

Presentation to the Third National
Access Management Conference

Access Issues

¢ Impact of New or Modified Interchange
® Arterial Access in Vicinity of

¢ Often used for “short” local trips

¢ Arterial access can “foul up” interchange

* Approved but not built interchange can
become “property right”

¢ State and federal policy

Interchange Request
Development and Review Manual

* Two Volumes
—Volume 1 - “How To”
—Veolume 2 - “Prototype” Reports

Interchange
By Robert J. Krzemsinski, P.E.
SnT——- ':;:::::.':2.-"“-
[} , =
Importance Florida’s Policy
* Minimize new access to protect
* Almost impossible to close an existing operations / safety
interchange ¢ Protect Inter and Intra State movements
* Need created by development--leading to ¢ Advance State Land Use Planning Goals and
more traffic/congestion Policies

* Approved only when justified. Criteria includes :
—Operational / Safety
-~ Geometric
—Spacing
~Land use , Environmental, and Multi Modal
Consideration

4 Swwuw Plwming Ofice

Interchange Request
Development and Review Manual

® Follows FHWA requirements (8 Points)
® Defines process / role and responsibilities
¢ Establishes standards
® Defines analysis techniques
¢ Establishes relationship to :
—Master Plans
—NEPA Studies

Mww
Systenns Phawing Offce
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Criteria

* Needed - Existing system (interchanges)
cannot handle demand)
* Alternatives - Location/design, TSM
options assessed and provided for
* Impact - No significant adverse impact
on operation / safety
* Connection - To public road and
accomodates all movements

Criteria

¢ Local Transportation Plans - Consistency
required -

® Multiple interchanges - Requires
comprehensive network analysis

¢ Coordination - Development and system
improvements considered

¢ NEPA Process - Information on status of
environmental processing required

Process

* Detailed methodology development

® Early involvement of approval autherity
* Early on built-in “Stop Peints”

® Sequential review / approval

® Exception identification / approval

* Coordination with Master Plans & NEPA

Standards

® Ranges for traffic factors
® Spacing / Access Management
¢ Exception process

Analysis Techniques

® Based on HCM and operational
models

® Level of analysis based on
complexity

® Criteria for more refined analysis
defined

Summary

* New access approved only where justified

* Improvements to existing interchanges
preferred

* Protection of operation/ safety is essential
® Impacts to mainline must be mitigatated

® Control of arterial access at interchange
is essential
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Topic #525-030-160-e February 1995
Interchange Request Devel opment and Review Manual Second Edition: February 1998

PREFACE

The Florida Department of Transportation (FDOT) Interchange Request Development and Review Manual
(IRDRM), Second Edition is published as atwo-volume document. VVolume | providesthe user with detailed
information regarding the processes, requirements and documentation criteriafor an Interchange Proposal.
Volume 2 provides the user with completed sample documents.

The IRDRM, Second Edition incorporates several basic changes from the original Manual. These changes
include:

incorporating policy and process updates,

eliminating duplication,

providing the Applicant with an easier to use document,

providing criteriafor non traffic demand justified interchanges, and

providing a process for the development of System Access Modifications Reports(SAMR).

Volume one consists of eight units. Units 1, 2 and 3 provide the Applicant or reviewer with an overall
understanding of the processand procedureto befollowed for approval consideration. Units4, 5and 6 provide
the specific technical analysis criteria that must be followed. Unit 7 provides a detailed checklist, cross
referenced to other units, defining the sequence and specific process requirements. Unit 8 provides sample
documents required in the process.

* Volumel, Unitl-Summary providesabrief explanation of thenterchange Proposal approval requirements
and the process to be followed for proposal consideration leading to an approval decision. Thisunitis
designed to serve asa "pull out” for potential Applicants.

*  Volume 1, Unit 2-General Procedures and Guidelines provides specific information
regarding statutory authority, rules, policies, proceduresand standardsto befollowed. The Applicant and
review/approval agency roles and responsibilities, intergovernmental coordination and the relationship
between the Interchange Proposal, the Master Plan and project devel opment process is also provided.

* Volumel, Unit 3--Request Development and Review Processprovidesdetailed information onthe process
and technical procedures for preparing an Interchange Proposal for new access, an Interchange
Justification Report (IJR) or for modified access, an Interchange Modification Report (IMR) to FIHS
limited-access facilities.

* Volume 1, Unit 4--Alternatives detail sthe processfor initial identification and selection of network and
land use alternatives for analysis in an Interchange Proposal.

* Volumel, Unit5-Technical Requirementsprovidesthemodeling, designtraffic and operational procedures
to perform the analysis required for determination and evaluation of viable alternatives during the
development of an Interchange Proposal.

* Volumel, Unit 6-Financia Feasibility providestheuser withinformationregardinganaysisrequirements
for determining the financial feasibility for the recommended technically viable aternatives.
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* Volume 1, Unit 7--Checklist provides a checklist that is cross referenced to the appropriate units and
sections of the IRDRM to assist in the preparation or review of an Interchange Proposal.

* Volume 1, Unit 8-Documentation Requirements provides descriptions and formats of how information
required at each process stage should be documented.

*  Volume2-Sample Documentsprovidesexamplesof typical documentsrequiredinthelnterchange Proposal
process.

The IRDRM, Second Edition will be maintained by FDOT's Systems Planning Office of the State
Transportation Planner. The Manual will be made available to all Interchange Proposal preparers and
reviewers.

Theterm"Applicant" appears throughout this Manual and refersto Applicants both internal and external to
FDOT. Inaddition, theterm"Interchange Proposal" refersto all proposal sfor either new access (Interchange
Justification Reports) or modified access(Interchange M odification Reports) to limited-accessfacilitiesinthe
State of Florida.
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Oregon’s Policy and Handbook
On Interchange Management

Robert Layton, Oregon State University

Background

This paper draws on a draft Interchange Management Policy that was prepared in 1989 by Oregon
Department of Transportation. The primary focus of this paper is interchange management within
the context of accessmanagement, it doesnot deal with al theinterchange funding, approval, design
and construction issues necessary for planning and design of future interchanges.

Purpose

The purpose of this paper isto provide direction for the planning, design and access management of
interchanges, particularly where they connect to the crossroads. The guidelines and standards
established will beemployedinthereview, evaluation and design of new interchanges, modifications
to existing interchanges and cross road operation, design and access control.

Definitions

The following definitions are used in this policy:

Crossroad - thelower functional classification facility of the two facilities an interchange connects.
Expressway - adivided major roadway for through traffic with partial control of accessand generally
with interchanges at major crossroads.

Freeway - an expressway with full control of access. Full control of access meansthat the authority
to control accessis exercised to give preference to through traffic by providing access connections
with selected public roads only and by prohibiting crossings at grade or direct private driveway
connections.

Interchange - a system on interconnecting roadways in conjunction with one or more grade
separations that provides for the movement of traffic between two or more roadways or highways
on different levels.

Interchange management area - the area defined by adistance along the mainline and crossroadsin
all directions extending beyond the end of the interchange ramp terminal intersections or ramp or
speed change lane tapers.

For crossroadsit isthe crossroad on both sides of the interchange to the nearest intersection
withapublic street. The distance on either side should not belessthan 1,320 ft. and generally
not more than 2,640 ft.

For non-freeway mainlines in either direction it is the shortest distance to: the nearest
interchange; 1320 ft. from the beginning or end of speed change lanes; or the nearest public
road intersection. For freeway mainlines, it isthe distance to the ramp or speed change lane
tapers of the next interchange in either direction.
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Mainline - the higher functional classification facility of the two facilities the interchange connects.
Management Strategies

Interchange plans are part of the long-term transportation system planning effort and must have
effectivestrategiesfor 20-30 yearsin thefuture. They al so need to consider potentia need for transit,
and park and 6defacilities. Management strategi es can usetransportati on system operations/control,
land use, and circul ation el ementsto achievetheintent of theinterchange operation priorities. These
include:
A. Traffic Controls. Traffic controls that may be considered as part of management
strategiesinclude: signal phasing, intersection channelization, turn restrictions, traffic
gueue detection, traffic signal interconnection, and ramp metering.

1. Traffic signals on the cross street should be interconnected and operated to assign
vehicle right of way with priority placed on moving traffic off the main highway or
freeway and away from the interchange area, consistent with safety considerations.

2. Improvements may be needed to supplement the physical capacity of conflicting, yet
important traffic movementsthrough theinterchange on thelocal facility or fromthe
local facility to the main highway. This may require the restriction of access to
properties within the interchange area or the separation of local and interchange
access traffic through the construction of circulation/distribution systems discussed
below.

3. Ramp metering may be necessary to ensure efficient operation on the main highway
by reducing merge conflicts, eliminating the platooning effect created by ramp
terminal signalization, and reducing short distance travel on the freeway where the
available capacity islimited. Operationsand access on the crossroad may be affected
by queue spillback from the ramp metering location.

B. Access Control . Access to the cross street must be controlled a sufficient distance on
either side of the ramp connections to reduce conflicts and protect the ramp operations.
Control may include spacing of public and private access pointsto the crossroad facility,
and the use of aphysical median barrier. Distancesare provided in Attachments A and B.

Thedistancetothefirst signalizedintersection should beat |east 1320ft.(1/4 mi.) beyond
aramp intersection or afree flow ramp terminal, as shown in Attachments A and B.

C. Circulation/Distribution System . Development of a system of streets around the
interchange shall be encouraged to circulate and distribute traffic to land usesin the area
with aminimal impact on the mainline and crossroad. This system should be designed to
direct traffic returning to the interchange to asignalized or full intersection at least 1320
ft. (1/4 mi.) from the ramp intersections.

D. Land Use Controls . The comprehensive plan and zoning designations should
acknowledge the function and role of the interchange and the spacing standards. Future
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right of way needs should aso be included in the comprehensive plan.

E. Protective Buying and Sale of Excess Property

1

Strategies should be developed to insure property necessary for future expansion of
the interchange is available and at the least relative cost. The strategies must be
compatible with pertinent federal and state requirements.

When feasible, protective buying should be doneif it is deemed more cost effective
than alternatives or found to be more cost effective than buying the property in the
future.

F. Grade Separated Crossings . Grade separated crossings, without ramps, may be used to:

2.

3.

4.

5.

Keep low volume intersecting roadways open for effective service.
Avoid having interchanges too close to each other.
Connect to existing or planned local connectors.

Provide crossing corridors that relieve traffic demand on crossings at interchanges.

G Balanced Interchange Design with Ultimate Mainline Facility . The interchange
design must be consistent with the plan for the mainline asexpressed in the corridor plan,
taking account of:

1

2.

Level of service (LOS) operating standards in the LOI policy.

The selection of mainline and other interchanges that would be affected by the
interchange over the planning period.

Future improvementsin corridor plan: number of travel lanes, auxiliary lanes, high
occupancy vehicles (HOV) lanes, exclusive transitways, modifications to existing
interchanges, and planned new interchanges.

Projected LOS considering planned facilities, projected mainline traffic volumes,
traffic generated by build-out of theinterchange vicinity,anticipated changesin local
travel resulting from the installation of a new interchange.

Planned surface street improvements that would relieve the freeway.
The interchange shall not be constructed or improved unless necessary supporting

improvements identified in the corridor plan are inplace or firmly committed to
construction when needed.
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H. Relieve Off-Ramps

8.

Design, operation and management of theinterchange shall give primary emphasisto
off-ramp movements so traffic does not back up onto the freeway.

Consideration must be made for handling special events which may exceed what
otherwise may be suitable design hour conditions, i.e., fairs and sporting events.
Location and design of accessfacilitiesto special event land uses must take account
of the potential queuing, increased delays and safety impacts, and may require larger
than typical spacing standards.

I. Frontage Road Relocation/Closure

1. Frontageroadswhich are closer than the spacing standardsfor accessto cross streets

shall beeither rel ocated or closed. Wherefeasible, |ocal streetsshould be planned and
built to provide for adequate access to adjacent property without interfering with the
operation off the interchange ramps.

J. Closure of Interchange or Ramps

1.

Certain ramps of the existing interchange or the entire interchange maybe removed
whentheexistinginterchangeissubstandard or wherebetter interchangefacilitiesare
already or can be developed in the area. To serve the area formerly served by the
interchange, connecting roads will be provided to adjacent interchange facilities.

K. Local Street System

1

Interchanges shall connect to an adequate arterial street system with the necessary
frontage roads, cross streets, channelization, access control, etc. In most cases the
crossroad should beamajor or minor arterial . The connecting road design shall meet
all applicable design standards.

The cross streets at interchanges should meet the following requirements:

a. Thecrossstreet must have sufficient capacity in either direction for adistance of
2,640 ft. (1/2 mi.) from the end of the interchange ramp or speed change lane
tapersat level of service'C" inrural areasand D" inurban areas. Thisisto assure
the cross street is able to carry all the traffic that the interchange will present to
it and insure adequate traffic movement away from the interchange facility.

b. Thecrossstreetsshall serveareasonably largearea, not just theareaimmediately
around the interchange. The cross streets shall serve at least a minor artedal
function in the area street system.

c. Except as provided below, no public or private access shall be allowed on the
cross street for adistance of at least 660 ft. from aramp intersection or ramp or
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speed change lanetaper. Where distances arelessthan 660 ft., access points shall
generaly be confined to right turns infout. This may require construction of a
physical median barrier.

Multilane Cross Road Criteria
A. Spacing Between Ramp Terminal and Nearest Major Intersection

There are a number of factors and considerations that dictate the spacing to the nearest
major intersection. These include the needed distance to accommodate the weaving
maneuvers from free flow off-ramp onto the crossroad facility to the left turn bay at the
intersection. Theweaving maneuvers must be compl eted by thetimethe end of the queue
at the intersection isreached. Therefore, the spacing to the nearest major intersection is
the weaving distance plus the queue length at the intersection. Thisdistanceis shown as
distance Y on the left side of Attachment A. Figure | shows the results of analysis that
evauated the weaving distance and the queue length for urban, suburban and rural
conditions. The conditions assumed for the analysis are shown below. The volumes are
assumed to be typical of the area and volume labels.

Table 1. Typical Operating Conditions Assumed for Analysis

Area Speed ‘Cycle | Yellow { #of Off-
Phases Cross Road Volume, (%/ lane) v%?l:r;:?e
(vph)
High . Moderate Low
Urban 35 mph 120° 3 4 1000 800 600 | 600
Subutban { 45mph | —90° 4 3 500 400 300 300
Rural 55 mph 60° 5° 2 300 200 100 100

The analysis of the weaving distance is based on the Weaving Method by Leisch, givenin Figure 1.
Table 2 summarizes the analysis of weaving distance. An assumption is made that 50% of the left
turnsat mgjor theintersection is contributed by off-ramp traffic. Theresultsare not very sensitive to
this assumption because the weaving traffic includes all the cross road volume.
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Table 2. Weaving Distances for Four Lane Cross Road with 10 and 20% Left
Turns

Area Volume Cross Off Weaving Volumes Weaving Distance
Level Road Ramp
Volume, | Volume,
vph/lane vph
10% LT | 20% LT | 10% LT | 20% LT
Urban High 800 600 1710 1820 900 920
(35 mph)
Moderate 700 500 1495 1590 790 830
Low 600 400 1280 1360 660 710
Suburban Hi.gh 500 400 1070 1140 1300 1380
(45 mph)
Moderate 400 300 855 910 1030 1100
Low 300 200 640 680 750 820
Rural High 300 150 637 675 2100 2200
(55 mph)
Moderate 200 100 425 450 1350 1500
Low 100 50 212 225 600 650
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Figure 1. Analysis of Service Road Weaving Conditions
- adapted from “Procedure for Analysis and Design of Weaving Sections,”
FHWA Project DTFH51-82-C-00050 by Jack E. Leisch, 1982.
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The queuing distance must also be taken into account to assure that vehicles have adequate distance
to weave comfortably to theleft before being trapped in the right lane by vehicles queuing back from
the intersection. Otherwise, forced lane changes to avoid the queuing vehicles can result in both
operations and safety problems.

This queuing distance can be determined using the deterministic queuing analysis approach by:
Q= pat
where q = flow rate in vehicles/sec.
t = period of queuing, sec.
p = randomness factor
The randomness factor recognizes the peaking or randomness of vehicles arriving at alocation. A
factor of 1.5 issometimes used with high volumes as might be seen on amgjor arterial, with afactor
of 2 used at locations where a higher degree of randomness is expected. Oregon Department of
Transportation has adopted a randomness factor of 2.
Thetime period, t, refersto the amount of time that the vehicles are arriving at the intersection, and
are not being served, i.e., not receiving a green phase. For purposes of this analysis an unblocked
condition is assumed for the phasing strategy, that is, the vehicles for the through phase can arrive
and be served on agreen phase. Therefore, thetime period isthe cycle length minusthe green time:
t=cy-G
where t = time period for queuing per cycle
cy = cycle length, sec.

G = green time, sec.

It is also possible to estimate the amount of queuing based on the Poissin distribution, which isa
statistical mathematical distribution used to describe the occurrence of rare, random events.

e-qt(qt) a

Pr(n, g/ t) =-n!

where Pr (n,g/t) = probability of n vehicles arriving in time period, t, w ith volume of q
g = flow rate, veh/sec
t = time period, sec

n= number of vehiclesin time period
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Thisanalysisis represented by Figure 2.

A comparison of the queue sizes determined for high volume showsthat the use of the deterministic
gueuing method with a randomness factor can give very erroneous results. The randomness factor
only gives acceptable results for very low volumes, as seen in Tables 3 and 4.

The gqueuing conditions estimated from the Poisson distribution yields the most realistic results. In
fact, the deterministic method with the randomness factor is attempting toapproximate the resul ts of

the probabilistic based analysis using the Poisson distribution. Consequently, the queue sizes based
on the Poisson distribution are used here.

50 I~
40
Quene
Size
X
3‘0 = =
z. = mean number of vehicles
areiving in tiwe perigd
20 = ;< vo'llmes(\rrh) t (cycle tine)
10 =
| W [ [} Y
’ 10 20 - - 30 10

z =gt

Figure 2. Queue Size Based on 95% Confidence Level Cumulative Poisson
Probabilities
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Table 3. Queue Sizes for Urban, Suburban and Rural Conditions by Deterministic Queuing and
Probabilistic Poisson Analysis with 10% Left Turns
Area Through | Typical Total Cycle | Throug Left Yellow | Phases t Queus Size, veh Queue
Type Volume | Ramp (2 | Queuin sec | h Green Turn sec > sec Length
(2 lanes) lanes) sec Green ft
vph vph Volume sec
vph
15qt | 2.0qt | Poisson
Urban 1600 600 1980 120 60 13 3 4 60 25 33 25 625
{35 mph)
1400 500 1710 120 52 12 3 4 68 24 32 24 600
1200 400 1440 120 44 11 3 4 76 23 31 23 575
Suburban 1000 400 1330 90 42 10 4 3 48 14 18 15 375
(45 mph)
800 300 1045 90 42 10 4 3 48 1 14 12 300
600 200 760 90 42 10 4 3 48 8 10 9 225
Rural 600 150 713 60 25 5 2 35 5 7 7 176
(55 mph) "
400 100 475 60 25 5 2 35 4 5 5 125
»
200 60 238 60 25 5 2 35 2 3 3 75
a
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Table 4. Queue Sizes for Urban, Suburban and Rural Conditions by Deterministic Queuing and
Probabilistic Poisson Analysis with 20% Left Turns
Area Through Typical Total Cycle | Throug Left Yellow Phases t Queue Size, veh Queue
Type Volume Ramp Queuin sec h Green Turn sec > sec Length
(2 lanes) ] (2 lanes) g sec Green ft
vph vph Volume sec
vph
1.5qt | 2.0qt | Poisson
- Urban 1600 600 1760 120 54 19 3 4 66 24 32 24 600
(35 mph)
1400 500 1520 120 46 18 3 4 74 24 32 24 600
1200 400 1280 120 39 14 3 4 81 22 29 23 575
Suburban 1000 400 1260 90 35 17 4 3 56 15 20 16 400
(45 mph)
800 300 990 90 35 17 4 3 55 12 15 13 325
600 200 720 90 35 17 4 3 55 9 R 10 250
Rural 600 150 676 60 25 5 2 35 5 7 6 150
(55 mph) .
400 100 450 60 25 5 2 35 4 5 5 125
a
200 50 60 25 5 2 35 2 3 3 75




The distances for weaving and queuing are combined to give the required spacings tothe next major
intersection from afreeflow off ramp terminal. ThesevaluesaregiveninTable5 and arethen shown
graphicaly in Figure 3.

Table 5. Queue Sizes for Ur ban, Suburban and Rural Conditions by
Deterministic Queuing and Probabilistic Poisson Analysis with 10%
Left Turns
Area Type | Volume Level | Weaving Distance Queuing Distance Spacing
10% 20% LT 10%LT | 20%LT | 10% 20%
LT
Urban High 900 970 625 600 1525 | 1570
(35 mph)
Moderate 790 830 600 600 1390 | 1430
Low 660 710 575 575 1235 | 1285
Suburban High 1300 1380 375 400 1675 | 1780
(45 mph)
Moderate 1030 1100 300 325 1330 | 1425
Low 750 820 225 250 975 1045
Rural High 2100 2200 175 150 2275 | 2350
(55 mph)
Moderate 1350 1500 125 125 1475 | 1625
Low 600 650 75 75 675 725

The analysiswere performed for both 10% and 20% left turn at the major intersection, and were not
found to changetheresultssignificantly. A summary of theanalysisispresented in Figure 1. Ascan
be seenfromthat figure, aspacing of 1320 ft., or /4 mi.,isaminimum spacing for moderate volumes
for urban, suburban and rural conditions and speeds. However, this only provides for low volume
conditions, aspacing of 1/2 mi. would accommodate all conditions, or 2,000 ft. would handleall but
high volume urban conditions.

Thesituation with asignalized intersection, asthe off ramp terminal, al so yieldsaminimum spacing
to the mgjor nearest intersection of 1320 ft. Thisisthe minimum spacing that can be used, and il
provide coordinated progression between the intersections. Thisisdescribed in the discussion paper
on Access Management Classification and Standards.
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Figure 3. Spacing to Nearest Major Intersection from a Free Flow Off Ramp Terminal

B. Spacingto First Drive/Access from Off Ramp

1. First Drive /Access on the Right from Off Ramp. This is the distance from the ramp
terminal to the first drive/access approach. This is shown as the distance "X" on
Attachments A and B. The spacing to the first drive/access approach could be based on
anumber of operations or safety criteria. The three most logical criteriaare presentedin
the following.

a. Stopping Sight Distance. The stopping sight distance to thefirst or second access or
drive may be used to determinethe spacing to thefirst drive/accessfrom the of f ramp.
Figure 4 demonstrates the logic behind the use of the stopping sight distance for the
right turn conflict. With thesingleright turn conflictitisassumed that thedriver must
have enough distance once entering the roadway to see operations and vehiclesat the
next drive with enough distance to stop. The double right turn conflict assumes
drivers are keeping track of conditions at two drives. With the driver arriving on the
crossroad from the off ramp or passing the ramp terminal, only the singleright turn
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conflict criteria, or desirable stopping sight distanceto thefirst driveislogical. This
Isbased onthedesirable stopping sight distance from the 1990A A SHT O Greenbook.

Table 6. Desirable Stopping Sight Distances

Area Speed, mph Sight Distance, ft
Urban 35 250
Suburban 45 400
Rural 55 550
’ W'ﬁy 2 Ovive=gy gt

Deivevuy 73 [ ] Ovivevey §1
-_/_E ______ ~__::;;.§: ~~~~~ e S
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B. DOUBLE RIGHT TURN CONFLICT

Figure 4. Schematic lllustration of the Right Turn Conflict Overiap
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Figure 5. Acceleration of Passenger Cars on Level Terrain
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b. Minimum Access Spacing to Maximum Egress Capacity. Thiscriteriauses1.5times
the distance to accelerate from O to through traffic speed, based on the acceleration
datafrom the 1990 AASHTO Greenbook, p.749, shown in Figure 5. Thiscriteriais
based on research performed by Major and Buckley' which reported that driveways
spaced at distances greater than 1.5 times the distance required to accelerate from
zero to the speed of through traffic will reduce delay to vehicles entering the traffic
stream and will improve the traffic absorption characteristics of the traffic stream.
Spacings based on accel eration distancesfor passenger carson level gradesaregiven
inTable 7.

Table 7. Minimum Access Spacing to Provide Maximum Egress Capacity

Area Speed 1x Acceleration Distance 1.5x Acceleration

Urban 35 mph 300 it. , 450 ft.
Suburban 45 mph 575 ft. 860 ft.

Rural 55 mph 1000 ft. 1500 ft.

c. Decision Sight Distance Criteria. This criteria is based on the 1990 AASHTO
Greenbook on decision sight distance. This provides the driver with adequate sight
distanceto perceiveand react to unexpected, unusual ,and/or complex conditions. The
decision sight distance varies with the area character and the type of maneuver
required to negotiate the location property. The maneuvers include (1) stopping on
rural or urban roads and, (2) a speed, path, and/or direction change on urban,
suburban or rural roads.

Table 8. Decision  Sight Distance Criteria

Area Speed Stop Speed/Path/Direction -

Urban 35 mph 620 ft. 710 ft.
Suburban 45 mph 640ft. 810 ft.

Rural 55 mph 590 ft. 870 ft.

Based on 1990 AASHTO Policy on Geometric Design

The operations on crossroadsin the vicinity of on-ramps and off-ramps are complex
and often unlike the operation throughout the rest of the road/street system. Drivers
are exiting or entering a facility that is higher speed, access controlled and often
divided. The entrances and exits are presented in many different configurations,
therefore drivers must discern the appropriate entries or exits from other drives and
approachfacilities. Thisrequiresgreater perception-reaction timeto sort out themore
complex situation. Further,

"1.T. Mgjor and D.J. Buckley, "Entry to a Traffic Stream”, Proceedings of the Australian Road
Research Board, 1962.
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driver’ sexpectationson freewaysand expresswaysarequitedifferent than on surface
streets and two lane roadways. The driver anticipates fewer distractions and access
points along these roadways.

The spacing to the first drive or access road must take account of decision sight
distance. A spacing of 660 ft. provides a distance slightly greater than the decision
sight distance for stopping on both rural and urban roads. Decision sight distance
providesanincreasein perception-reactiontimeasthesituation complexity increases,
therefore, the perception-reaction time is longer for urban areas with the increased
complexity of traffic operations and land use.

The braking distance is greater on higher speed rural facilities than urban.
Conseguently, the decision sight distances for stopping for both rural and urban
facilities sumsto about 660 ft. Also, thisishaf of 1320 ft.(1/4 mi.) which placesthe
drive/access approach hafway between the ramp terminal and the nearest signalized
intersection, or major intersection.

2. First Median Opening from Off Ramp Terminal - Access to First Drive on Left. The
location of first median opening, or accessto aleft drive/access, from afreeflow off ramp
requires adequate distance for weaving maneuversto be made. Based on typical volume
conditions and vehicles emitting the intersection areafor the various areas, the weaving
distances are shown in Table 9, based on Figure 1.

Table 9. Minimum Weaving Distance to First Median Opening and Fir st
Drive/Access on Left
Area Type Volume Through Typical Total Weaving
Level Volume Ramp Weaving Distance, ft
(2 lanes), Volume, vph | Volume, vph
vph
Urban High 2000 800 2001 1050
(35 mph)
Moderate 1600 600 1601 830
Low 1200 400 1201 620
Suburban High 1000 400 1001 1200
(45 mph)
Moderate 800 300 801 950
Low 600 200 601 700
Rural High 600 150 601 2220
(55 mph)
Moderate 400 100 401 1250
Low 200 50 201 520

Session 3 - 1998 National Conference on Access Management

71



72

The slowing of vehicles as they enter the turn bay or median opening impaction
operations and safety. However, some of this effect istaken into account in the weaving
operations. Desirably, the median opening will serve well as an area develops, perhaps
from rural to suburban, and ultimately, urban. A distance of 1200 - 1250 could serve
typical rural and suburban locations, up to high volume conditions. This is roughly
1/4mile, whichfitswell with other requirementsof bothintersection and median spacings.

Spacing Between Nearest Access Drive and the On-ramp Terminal

The primary concern in determining the location of the last access/drive before an
on-ramp isthe necessary decision sight distance for aspeed, path or direction changein
a complex situation. Since the access/drive interrupts the drivers attention, the drive
should be placed at least a distance equal to the decision sight for the type of area
upstream of the taper to the on-ramp. These are shown in Table 10.

Table 10. Decision Sight Distance for Speed/Path or Direction Changes

Area Typical Speed Decision Sight Distance
Urban 35 mph 710 ft.
Suburban 45 mph 810 ft.
‘Rural 55 mph 870 ft.

A secondary effect isthe weaving between vehicles entering from the drive /access and
the vehicles destined for the on-ramp. The effect is difficult to analyze because both
typical on-ramp volumes and volumes from the drive/access must be known. The higher
these volumes, the greater effect of the weaving operations. The vehiclesin theleft lane
can be assumed not beinvolved in the weave unlessthey are on-ramp vehicles. Using the
typical volume conditions, the required weaving distances can be estimated as shown in
Tablel 1. For purposes of this analysis, assume 50 vehicles/hr from the access.

Table 11.

Required Weaving Distances between an On-ramp and the Nearest

Access/Drive
Area Type Through Typical Access Total Weaving
Volume Ramp Volume, vph Weaving Distance, ft
vphpt Volume, vph Volume, vph
Urban 1000 800 50 1850 975
(35 mph)
800 600 50 1450 750
600 400 50 1050 550
Suburban 500 400 50 950 1150
(45 mph)
400 300 50 750 900
300 200 50 550 650
Rural 300 150 50 500 1700
(65 mph)
200 100 50 350 1000
100 50 50 200 500
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Based on these decision sight distancesfor speed, path or directionchange, Table 10, and
the weaving distances, Table 11, it can be seenthat any access closer than 1000 ft. can
potentially disrupt operationsand saf ety with even alow entering volumefrom theaccess.
These controlsof decision sight distance and weaving distance both must be provided, but
are not additive.

Two Lane Cross Road Criteria

C. Spacing to Nearest Mgjor Intersection with Two Lane Cross Road. Driver expectancy isa
major concern with two lane crossroads because the drivers present havevarying levels of
expectations. The drivers exiting from the freeway/expressway have higher levels of
expectations based on the higher level s of speeds, design, operations, and access control they
have been experiencing. The drivers on the two lane cross road naturally have lesser
expectations. The mix of drivers, complexity of the interchange area and uniqueness of the
operations, ramp layouts and design elementsrequires moretimefor driversto perceive and
react property. Consequently, decision sight distance must be provided and isamajor factor
in assuring smooth operations and safety.

A second mgjor factor is the queuing distance required to accommodate all of the vehicles
waitingto enter the nearest intersection. With atwo lanefacility near anintersection thismust
be accommodated in one lanefor al vehicles entering the intersection from the interchange,
unless a wider section of roadway with a left turn lane is provided at the intersection.
Obviously, weaving is not an issue.

The stopping sight distance to the back of queue must Use the decision sight distance for a
stop condition rather than stopping sight distance because the conditions are complex,
unexpected and somewhat unique. The operationsaround interchangerampsmay bedifferent
than those experienced on typical roads and streets. The decision sight distance for a stop
conditionisgivenin Table 12.

Table 12. Decision Sight Distance for the Stop Condition

Area Speed Decision Sight Distance

Urban 35 mph 620 ft.
Suburban 45 mph 640 ft.

Rural 55 mph - 590 ft.

Based on 1990 AASHTO Policy on Geometric Design

The analysis of queuing conditions for two lane cross roads uses the same assumptions for
volume and operating conditions assumed astypical previously for multilane highways. The
results of the queuing analysis are summarized in Table 13.
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Table 13. Queue Size for Two Lane Road for Urban, Suburban and Rural Conditions by Deterministic
Queuing and Probabilistic Poisson Analysis
Area Through | Through | Typical Total Cycle | Throug Yellow | Phases t Queue Size, veh Queue
Type Level Volume | Ramp | Queuing | sec | hGreen sec > sec Length
: vph Volum | Volume sec ft
e P
vph vph
15qt | 2.0qt | Poisson
Urban High 800 600 1050 120 65 3 3 55 24 32 24 600
(35 mph)
Moderat 700 500 900 120 56 3 3 64 24 32 24 600
o ,
Low 600 400 750 120 47 3 3 73 23 31 23 575
Suburban High 500 400 675 90 35 4 3 55 16 21 17 425
(45 mph)
Moderat 400 300 525 90 35 4 3 55 12 16 13 325
o
Low 300 200 375 90 35 4 3 55 9 12 10 250
Rural High 300 150 337 60 25 5 2 35 5 7 6 150
(55 mph)
Moderat 200 100 225 60 25 5 2 35 4 5 5 125
e
Low 100 50 113 60 25 5 2 35 2 3 3 75

fo Assumes 25% left turns which are accommodated by a separate left turn bay. This result is insensitive to the % of left turns assumed. For example, if 35%

left turns is assumed, a queue size from the Poisson distribution of 24 vehicles also resuits for the high volume level with urban conditions.




In summary, the spacing to the next major intersection is determined from thesum of the
decision sight distanceto stop and the queuing distance, based onthe Poisson distribution.
These results are shown in Table 14 and Figure 6.

Table 14. Spacing to Nearest Major Intersection from Free Flow Off Ramps
for Two Lane Cross Roads
Area Type Volume Level Decision Sight Queuing Spacing
Distance to Distance
Stop - (Poisson based)
ft ft

Urban High 620 600 1220
(35 mph)

Moderate 620 600 1220

Low 620 575 1195

Suburban High 640 425 1065
(45 mph)

Moderate 640 325 965

Low 640 250 890

Rural High 590 150 740
(55 mph)

Moderate 590 125 715

Low 590 75 665

D. Spacing to First Drive on Right from Free Flow Off Ramp. The conditions are very similar
to those experienced on amultilaned crossroad for thefirst drive on theright. Consequently,
the same criteria should be applied as for multilaned cross roads.

E. Spacingto First Drive on Left f rom Free Flow Off Ramp. The conditionsfor thisspacing are
the same as for the first drive on the right. The driver must have adequate time/distance to
discemthevehicleisstopping, or isstoppedto turnleft. Thisshould also providethedecision
sight distance for the stopping condition.
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Figure 6. Spacing to Nearest Major Intersection from Free Flow Off Ramps for
Two Lane Crossroads

Table 15. Decision Sight Distances for the Stop Condition

Area Speed Decision Sight Distance
to Stop to Change Speed/Path/Direction

Urban 35 mph 620 ft. 710 ft.

Suburban 45 mph 640 ft. 810 ft.

Rural 55 mph 590 ft. 870 fi.

However, this drive is also the drive/access upstream of the on-ramp for which the
decision sight distancefor aspeed, path, or direction changemust be made. Thesecriteria
reguire longer spacings, and thus will control.
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Minimum Spacing Standards Applicable to Freeway Interchanges

Attachment A

with Two Lane Cross Roads

Category Area Type Spacing Dimension
A X Y z
Freeway Urban 1 mi. 660 ft. 1320 ft. ' 660 ft.
Suburban 1 mi. 990 ft. 1320 ft. 990 ft.
Rural 2 mi, 1320 ft. 990 t. 990 ft.
Minimum Spacing Standards Applicable to Freeway Interchanges
with Four Lane Cross Roads
Category Area Type Spacing Dimension
A X Y Z
Freeway Urban 1 mi. 660 ft. 2640 it. 1320 ft.
Suburban 1 mi, 990 ft. 2640 ft. 1320 ft.
Rural 2mi. 1320%t. | 1320f | 13201

Notes: If cross street is a state highway, these distances may be superseded by Access
Management Policy depending on LOS and assigned access category for cross street

facility.
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Attachment B

Minimum Spacing Standards Applicable to Non-Freeway Interchanges

Category of | Area Free Spacing Dimension
Mainline Type Flow
Speed of
-Mainline
A B C D O X Y

Expressway | Urban 45 imi. |12mi. | 1/2mi. | 1/2mi.| @ | 660 | 1320

Rural 55 2mi. | 12 mi. | 1mi 1 mi. @ | 660' { 1320

w Determined by Access Management Policy

Notes: If cross street is a state highway, these distances may be superseded by Access
Management Policy depending on LOS and assigned access category for cross street

facility.
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| nter changes and Frontage Roads
Concepts and Case Studies

Herbert S. Levinson, Transportation Consultant
Kathleen Feeney, Urbitran Associates

Robert Michel, Urbitran Associates

Jerome S. Gluck, Urbitran Associates

ABSTRACT

As part of NCHRP 3-52, access management practices around freeway interchanges were explored. This
paper presents some lessons learned from the examples studied, and some emergent access concepts.

INTRODUCTION

Interchanges between freeways and arterial streets have becomeimportant focal points of activity in urban,
suburban, and even somerural locations. They have become magnets for traffic, and they have stimulated
roadside development in their environs. Where intersections are too close to the ramp termini of the
arterial/freeway interchange, heavy weaving volumes, complex traffic signal operations, frequent accidentsand
recurrent congestion haveresulted. Theseproblemscould be avoided by assuring that accessto devel opment
adjacent to interchanges is sufficiently separated from ramp terminals.

Although accessis controlled on the freeway within the interchange area, thereis often little, if any, access
control along the arterial roads. Existing arterial street intersections are often located very close to
interchanges. Inaddition, curb cutsand median breaksfor large and small traffic generatorsalike compound
the problem. There are also land-use issues that arise in how an interchange relates to the surrounding
community, how new land devel opment conflictswith existing activities, and how improper use of theland will
affect its future potential. These too affect, or may be impacted by, access separation distances.

Accordingly, as part of NCHRP 3-52, data on access separation distances at interchanges in 21 states or
provinceswereassembl ed, 9 case studiesof accessspacing practiceswereanayzed, previousstudies of access
separationwerereviewed, and access spaci ng requi rementsand guidelinesweredevel oped. Thispaper focuses
onfiveof thecasestudies. For each, it summarizesthe state access management practices, describesthe case
study problems/conditions, and presents the emergent interchange/access spacing concepts.

State Policies

Access separation policiesare contained in various AASHTO publicationsandin state DOT design policies.
The AASHTO booklet, APolicy on Design Sandards- I nter state System, July 1991 (9-2), for exampl e, states
that “control should extend beyond the ramp terminal at least 100 feet in urban areas and 300 feet in rural
areas...However, inareaswherethe potential existsto createtraffic problems, it may beappropriateto consider
longer lengths of access control.” Many states, therefore, have established more stringent policies. Table 1
summarizes access separation distances reported by some 21 state (or provincial) Departments of
Transportation. Separation distancesin rural areas range from about 300 to 1,000 feet, and those in urban
areas range from 100 to 700 feet. The guidelines generally are less than some of the access spacing
requirementsthat are needed to ensure good arterial signal progression and to provide adequate weaving and
storage for turning traffic -- left turnsin particular.
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Case Studies

Ninecasestudiesof accessseparation distanceswereanayzed for interchanges locatedin Florida, Michigan,
New Jersey, New Y ork, Ohio, Pennsylvania, Virginia, and Washington. Table 2 summarizestheir separation
distances and characteristics. A detailed description of five of the case studies follow.

1. |-75andJacarandaBoulevard, Exit 35, Sarasota County, Florida. The casestudy siteislocatedina
fast-growing community on the outskirts of Venice, Florida. Figure 1(A) shows the anticipated 2010
traffic volumes, and Figure 1(B) shows the observed problems and actions taken.

a. Applicable Standards: According to Florida Department of Transportation Rules, Chapter 14-
97.003, there must be at least 1,320 feet from the end of the egress ramp taper to the full median
opening along state highways. The case study shows the southbound exit ramp islocated too close
to the nearest intersection.

b. Case Study Details: The current configuration includes a high speed, right-turn lane that allows
traffic leaving theinterstate to merge with southbound Jacaranda Boulevard traffic. Theramp hasa
large radius and long taper that bring the terminus very close to an approved median opening and
accesspoint. Development inthe Sarasotaareaisresultingin largeannual growthintraffic volumes
on both Jacaranda Boulevard and 1-75. The Jacaranda Commercial Center to the west of the
Boulevard and the Sarasota County Interstate Business Center to the east promise to generate high
volumes of turning traffic at an intersection just 450 feet west of the end of the existing Southbound
off ramp.

Theprojected 2010 AM peak hour traffic volumesshow 1,900 eastbound vehiclesusingthel-75ramp
to turn onto Jacaranda Boulevard. The southbound volume at the entrance to the two commercial
centers would exceed 2,500 vph, of which about 600 would turn left into the Sarasota County
Interstate BusinessCenter. Theincreased weaving movementsal ong southbound JacarandaBoulevard
has created apotential southbound safety problem. Accordingly, the FloridaDOT isrealigning the
southbound off-ramp to anew signalized i ntersection opposite the southbound on-ramp. Costsof the
ramp reconstruction will be split between developers and the state.
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TABLI 1

Acecess Separation Distances at Interchanges

Tural

State Urban
1. Alabama 300 feet to access 100 feet to access
2, Alberta A425m from signal o access Same
150m from ramp 0 access
3. California 125m minimum distance from ramp to [Same
nearest interseciion
! 4. Florida 1,320 feet to aceess Same
5. Ilinois 500 to 700 feet Same
6. [owa 20{) m raral primary highway S0 urhan

7. Kennecky
B. Maryland

2. Michipan
10, M. Dakota
11, Crhis

- Dregon

13, Pennsylvania
14, South Carolina
15. Texas

14, Utah

17, Virginia

18, West Virginia
19, Washington
20, Wisconsin

21, Wyoming

10m ather road or street

306D feen 1o access

Bazed on geomeirics, speeds, volumes,
presence of signals and quening

30m to access

AASHTO puidelines (300 feet)

600 feet for diamond interchange,
1,000 feet for cloverleaf,

300 feet from frontages road

500 feet from ramp (sugpested)
AASHTO guidelines (300 feet)

S04 feat desitable, 300 feet mininmam
AASHTO guidelines (300 foot)

00 feet to acoess

200 feet from entrance ramp

00 Teat io acsass

300 feet 1o access

L, 000 fieet to access

(300 foet - minor reads)

300 feet to access

Source: Urbitran Surveys.
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100 fect to acoess
Same

O 1o acoess

AASHTO guidelines (100 feet)

Bame

MASHTO guidelines (100 fect)

300 feet destrabla, 150 fest minirmum
AASHTO guidelines (100 feat)

150 feet to access

Zame

1040 feet (o access

300 feet to acoess

500 feet to aceess

150 feet to access
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TAELE 2

Case Studies of Access Separation
Distances at Interchanges

—— —
Case Study Separation Distance Cammenls EI
i I [-73/ Jacaranda Blvd. 50 feet belone Ramp relocated and sipnalized o
Sarasola Co., Florida 104D et abter eliminate weave
2. Raoute 26/ Unign Blwd., T30 feer Frequent offset driveways,
Passaic, Wew Jersey short weaves for lefi-tums
LITIER IR Waries; 120 o 300 fect Heavy left-turns require short weaves
Summit County, Ohio beyond cloverleal interchangs - with |1
frequent congestion
4. [-295 LIS 260 Varies; G0 1o 750 feet Weaving conflicts and backup ento mamp
Richrmand, VA frean signalized intersection
5. 1-5 & Harrison Avenue 3} Feet Frequent curb cuts and short separation
Centralia, YWashingten distanees; congestion at signalized
L intersections N
——— L —

Source: Urbitzan [nterviews and Analysis
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A. TRAFFIC VOLUMES

Projected 2010
PM Volumes

Source:
Florida Department of Transportation

B. OBSERVED PROBLEMS AND
PLANNED IMPROVEMENTS

OBSERVED PROBLEMS:

A. Intersection proximity to southbound off-ramp
allows insufficient distance for existing vehicles
to weave into left lane

PLANNED IMPROVEMENTS:

1) Move ramp terminus further north and signalize.
Eliminate free-flow right tum.

1-75 & Jacaranda Boulevard, Venice, Florida

Figure 1
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L ocal Experience: Inthiscase, the State found itself in aposition of being forced by evolving land
devel opment to makeimprovements. Becauseright-of way acquisition waslimited on either side of
theinterchange, the State could not extend access control on JacarandaBoulevard for any significant
length.

c. Access Management Implications: The redirection of the I-75 eastbound off-ramp into a signal-
controlledintersection eliminatesthe seriousweaving problemthat woul d otherwiseexist. Coordinated
land-use and transportation planning for the entire area might have allowed interchange design that
better accommodated high-vol umeturning movementswithout doubl el oading JacarandaBoulevard.
Such advance planning has applications el sewherein Florida. To bepro-active, right-of-way control
should be secured along intersecting arteries at the time that the interchanges are planned or
constructed.

2 Route 46 at Union Boulevard, Passaic County, New Jersey. Thisinterchangeislocated in Passaic
County, New Jersey. Union Boulevard isamajor north-south arterial providing accessto Route 23 and
Route 46, aswell as|-80 which runsnorth of and parallel to Route46. Route46isan east-west multi-lane
highway with access to adjacent commercial propertiesin the vicinity of the interchange. Figure 2(A)
showsthe 1991 AM and PM peak hour traffic volumes, and Figure 2(B) shows the roadway geometry,
observed problems, and possible improvements.

a. Applicable Standards. Chapter 47 of the New Jersey Administrative Code, Title 16, isthe “ State
Highway AccessManagement Code” . For accessapplicationsfor largetraffic generators, the Access
Code has general LOS standards for uninterrupted-flow, signalized intersections, unsignalized
intersections, weaving areas and ramps.

b. CaseStudy Details: The Route 46/Union Boulevard interchange was constructed in the 1940's and
wasrebuiltinthe 1950's. Itisafull interchange with movements provided by dlip rampsand by loop
ramps in the southeast and southwest quadrants. There are two signalized T-intersections on Union
Boulevard, intersecting with Furler Street and with L ackawannaAvenue, between Route46 and I-80.
Northbound traffic on Union Boulevard approaching the Furler Street intersection is approximately
900 vph in the morning peak hour and 1,000 vph in the evening peak hour. Southbound traffic
approaches 1,200 vph in the AM peak hour and 1,400 vph in the PM peak hour. There are heavy
turns to and from the north between US 46 and both Furler Street and L ackawanna Avenue.

The heavy through traffic on Union Boulevard in both directions during the peak periods resultsin
short gaps for left-turning traffic from Union Boulevard northbound to the Route 46 westbound
entranceramp, and fromthe Route 46 westbound exit ramp to Union Boul evard southbound. Traffic
volumesfor thesemovementsare 140 and 70 vehicles, respectively. Asaresult, trafficbacksup along
the Route 46 westbound exit ramp to the Route 46 mainline. In addition, the Route 46 westbound
ramp and Union Boulevard intersection operates at areported v/c ratio of greater than 1.2. By 2015,
NJDOT expects these volumes to increase to 160 and 80 vehicles, respectively, exacerbating the
problem.

Theexit and entrancerampsof westbound Route46 arel ocated acrossfrom each other but are of f-set,
creating both operational and safety concerns. A number of right angle accidents have been reported
involving vehicles turning left onto Union Boulevard from the westbound Route 46 exit ramp and
northbound through Union Boulevard vehicles. Ingress and egress movements for the Rickles
commercial drive, located approximately 750 feet north of the westbound Route 46, may contribute
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A, TRAFFIC VOLUMES

1991 Fr30-8:30 A
gi30-5:30 (PM)

Source:

Technicl Memarandum “Recsmmended Improvements, Roule 46
at Linion Boulevard Interchange™ Howard Needls Tamimen &
Bergendod, Odober 1993

B. OBSERVED PROBLEMS AND

PLANNED IMPROVEMENTS
OBSERVED PROBLEMS:

A Heawy traffic on Union Boulevard makes NE left
tums onto the entrance ramp of Route 46
difficult and dangerous

B. Heawvy traffic on Union Boulevard makes WE
left-turns from the exdt ramp of Route 4%
difficult and waffic backs up traffic onto
Route 46 mainling.

. Location of commerdial drive may interfere with
the exit ramp and Lackawanna Avenue
movements,

PLANNED IMPROVEMENTS:

1) Revise intersedion signal timing to provide ade
quate time for all movements and realign
intersection

2] Pravida additionzl Horthbond lane alung lUnion
Blvd to allow a free-fllow right tum from WB
Route 46 axit ramp.

3) Provide exclusive lefi-tum lane for HE Union
Blvd. left-turms.

&) Close drive - aceess s provided along
Lackawanna dvenua.

Route 46 & Union Boulevard Passic County, New Jersey

Figure 2
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to problems for northbound through traffic attempting to access Lackawanna Avenue (located
approximately 250 feet north of this commercial drive) and traffic exiting westbound Route 46
attempting to travel northbound on Union Boulevard.

From an access management perspective, the Furler Street, Lackawanna Street and Rickles access
drive are located too close to the Route 46 ramps.

Local Experience: NJDOT devel oped two improvement schemesto providerelief for some of the
operational and safety problems experienced by motorists using the interchange; the “ Optimum
Scheme” and the “ Alternative Scheme.”

TheOptimum Schemewould prohibit [eft turnsfrom thewestbound Route 46 exit ramp by redesigning
it asaloop ramp, redesigning thewestbound Route 46 entranceramp and widening Union Boulevard.
Some of the nearby existing driveways along Route 46 would be closed, but all of the affected
businesses would have alternative access.

TheAlternate Schemereducestheimpactson right-of-way andlocal businesses. Itwould (1) redesign
and signalize the intersection of the westbound Route 46 exit ramp and Union Boulevard, and (2)
widen the northbound Union Boulevard pavement and close the Ricklescommercial drives between
theexit ramp and L ackawannaAvenue, and (3) rel ocate or removethecommercial drivesalongRoute
46 near the interchange.

The operational and design deficiencies at the Route 46 and Union Boulevard interchange are
addressed by both of theimprovements schemes. The Alternate Scheme was recommended sinceit
providesadequaterelief and improvestraffic operationswith significantly lower impactson existing
commercial facilities and lower construction costs; and is the scheme shown on Figure 2(B).

AccessM anagement | mplications: Whenever possible, nearby exit/entrance rampswhereopposing
movements are permitted should either be aligned or spaced sufficiently apart so as not to interfere
with each other. Thiswas not the case with the Route 46 westbound entrance and exit ramps and
Union Boulevard. Inaddition, providing enough pavement width at an intersection to allow separate
left-turn bays and/or free-flow right turns reduces conflicts with through movements and reduces
congestion and improves safety. Eliminating the Rickles commercial drive located between the
westbound Route46 exit ramp and L ackawannaAvenue allowsfor pavement widening and provides
safer and more efficient movement along Union Boulevard near the interchange.

Inter state-77 at State Route 18, Summit County, Ohio. Thiscloverleaf interchangeislocated about a

miletothenorth of thel-77/SR 21 interchangein Bath Township. State Route 18, Market Street, connects
I-77 with Fairlawn and Akron to the east and Medina to the west. West of 1-77, SR 18 is afour-lane
divided highway with two through lanesin each direction and | eft-turn lanesat most major intersections.
Totheeast of I-77,itisafive-lane sectionwithtwothrough lanesin each direction and acontinuous center
two-way left turn lane. SR 18 serves as both a commuter link between the Akron urban core and the
outlyingresidential areasinwestern Summit County, and asacommercial corridor contai ning businesses
onbothsidesof theroad. Thereisextensivecommercial andresidential development onbothsidesof 1-77.
Figure 3 showsthe 1994 AM and PM peak hour traffic volumes. Figure 4 showsthe roadway geometry,
observed problems and possible improvements.
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TRAFFIC VOLUMES
1994 A and Pm Peak Hours

Source:
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OBSERVED PROBLEMS:

A. NB Rothrock Road left-tums conflict with EW through traffic in close proximity of I-77 NB on-ramp.
B. Heavy tums at signalized intersection close to I-77 off-ramp results in weaving congestion and a large number of rearend

accidents
C. Access located too close to interchange.

POSSIBLE IMPROVEMENTS:

1) Direct Northbound left-turn traffic to the Springside Drive/SR18 intersection.
2) Prevent Northbound left-turns onto SR 18

3) Create one single traffic-responsive “closed-loop” signal system.

4) Possibly close access onto SR 18 and reroute via SpringsideDr.

5) Provide outlet to south for Montrose West Avenue traffic.

Crystal Lake Rd.
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a. Applicable Standards: According to the Ohio Department of Transportation’s Guidelines for
Interchange Development (dated December 30, 1965), the control of developments adjacent to
cloverleaf type interchanges on limited access highways can be effectively controlled by county,
regional or city planning commissions. This is done through subdivision controls, building
developments, and local zoning commissions as to zoning regulations. County commi ssioners or
township trustees may exercise similar controlsin the absence of planning and zoning commissions.
ODOTssuggested guidelinesisto locate drivesaminimum of 1,000 feet away from theinterchange
ramp, outside of the state limited accessright-of-way. Subseguent drives should be located at |east
600 feet apart.

b. Case Study Details: The interchange is located in a growing residential area. To the east of the
interchange, the unsignalized intersection of Old Rothrock Road and acommercial drivewith SR 18
islessthan 150 feet from the I-77 interchange ramps, at the end of the eastern limits of the Limited
Access Right-Of-Way. The first signalized intersection (Springside Drive/SR 18) is located
approximately 400 feet from the ramps. In between these two intersections there are two full
movement commercial drives. Commercia development with at |east onedrive each continuesfor a
half-miletotheeast. Springside Drivewasrecently signalized and aconnector road between Rothrock
Road and Springside Drivewas constructed to reduce the amount of through traffic on Old Rothrock
Road. Because northbound |eft-turns from Old Rothrock Road onto SR 18 to access I-77 are still a
safety problem, the Department of Transportation plansto prohibit theleft-turn at Old Rothrock Road.
DOT will, asan alternative add guide signing at key locations on Rothrock Road to direct traffic to
use the signalized intersection at Springside Avenue and SR 18, for accessto I-77 via SR 18.

The SR 18 and Crystal Lake Road/Montrose West Avenueintersectionislocated approximately 300
feet tothewest of theinterchangeramps, at theend of thewestern limitsof theLimited AccessRight-
Of-Way for thel-77/SR 18 interchange. A high number of westbound rear-end accidents have been
reported at thisintersection. Thewestbound approachisinfluenced by several factors, including the
congested 1-77/SR 18 westbound interchange weaving area and the southbound-to-westbound off-
ramp. Currently, the signal system to the east of the interchange is using time-based coordination.
A closed-loop system has been recommended along SR 18 east and west of the interchange and at
adjacent signalson crossroads. Although ODOT initially anticipated using separate signal systems
oneach sideof theinterchange, theneedto coordinateall thesignalsalong SR 18 and adjacent streets
into one systemwill be especialy critical if any rampsat theinterchange aresignalized in thefuture.
Thiscoordinationwould reduceaccidentsat the SR 18 and Crystal L ake Road/MontroseWest Avenue
intersection by controlling westbound traffic through the area.

There is extensive commercial development in the environs of the interchange. Several shopping
centersare located along Market Street east of I-77 including West Market Plaza, Montrose Centre
and Summit Mall. Monroe West Avenue has no southern outlet and is lined with corporate offices.
TheUniroyal Goodrich corporate headquartersislocatedinthevicinity of the Crystal L ake-Embassy
Parkway.

Thehigh concentration of commercia devel opment hasresulted in heavy traffic volumesand turning
movementsalong SR 18 and theintersecting roads. Peak-hour, peak-directiontraffic volumeson SR
18 range from 1,500 to 1,700 vph east and west of the|-77 interchange. Turns from westbound SR
18 onto Montrose West Avenue/Crystal Lake Road account for about 50 percent of the AM traffic
and 35 percent of the PM traffic. Similarly, eastbound turnsonto Springside Driveaccount for about
40 percent of the AM traffic and 25 percent of the PM traffic.
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Thesetraffic volumes, together with the proximity of traffic signalsto theinterchange, haveresulted
inrecurrent congestion andincreased collisions. Safety and operational problemsare compounded by
commercial driveslocated along SR 18. Thirty distinct accesspointsexist alongthehal f-milesection
of SR 18 east of thel-77 interchange. Whilesome connectionsexist between commercial parkingareas
on both sides of SR 18, it isfreguently necessary for motorists to use SR 18 for short trips between
adjacent facilities. Roadway capacity for longer trips has decreased due to an increased number of
short commuting and shopping trips. Average daily traffic on SR 18 near I-77 is 37,140.

Local Experience: An Ohio consultant group (MS Consultants, Inc.) researched the areas
transportation needs, current deficienciesand anticipated growth. Accordingtotheir interimreport,
planning documents were reviewed and field investigations were used to verify or update existing
information. Datacollectionand eval uationswere coordinated with variouspublic-sector entitieswith
interests in the corridor, including the Ohio Department of Transportation, the Summit County
Engineer Department and the Akron Metropolitan Area Transportation Study. Access separation
distances and problems at the I-77/SR 18 interchange were included in the report. The Ohio
Department of Transportationworksclosely with the County Engineer and theM PO and hol dspublic
meetings to discuss access management along SR 18.

AccessM anagement I mplications: The problemsintheenvironsof thisinterchange stemfromthe
unanticipated commercial growth and the inability to develop a supporting street system that is
adequately separated fromtheinterchangeramps. The problemsare compounded by themultiplicity
of accessdrivesalong Route 18. Expanded developments result in traffic congestion in areas near
theinterchange. For example, the unsignalized intersection of Old Rothrock Road and acommercial
drive with SR 18 is less than 150 feet east of the I-77 interchange ramps, at the end of the eastern
limitsof theLimited AccessRight-Of-Way. Thiscommercial driveistoo closetothel-77 northbound
on-ramp and should be closed. Sincethis property islocated on the corner of SR 18 and Springside
Drive, there is potential for alternate access to this development on Springside Drive.

Thereisanurgent needtoimproveoperationsat the M ontrose West Avenue interchange by relocating
theroad away from theintersection and providing agood southern outlet for Montrose West Avenue
traffic. Thereaso may be merit in connecting the east-west freeway (1-77 east of Route 21) westerly
with ramps connecting to Nametown Road and Montrose West Avenue. The multi-jurisdictional
nature of the SR 18 corridor, with state, county and township involvement, requires a cooperative
effort in establishing standards that all jurisdictions can enforce fairly and effectively or that one
agency take the lead in the establishment and enforcement of better standards.

[-295at US360, Richmond, Virginia. Thisfull cloverleaf interchangeislocated approximately fivemiles

northwest of downtown Richmond, Virginia. 1-295 is part of the interstate loop around Richmond that
intersects with 1-95. U.S. 360 connects Richmond with the Chesapeake Bay area. The areain the
immediate vicinity of the interchange is generally suburban residential in the northwest, northeast and
southwest quadrants. The southeast quadrant isprimarily commercial in character includingaWal-Mart
adjacent to the interchange, with residential land uses beyond. Figure 5 shows the roadway geometry,
observed problems, possible solutions, and 1995 average annual daily traffic.

a. ApplicableStandards: VirginiaDOTspolicy requires 300 feet of separation betweentheend of the

acceleration lane and the driveway or intersection. In some instances, the state has installed
channelization and barriers to prevent multiple lane weaving maneuvers by ramp traffic.
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Case Study Details: 1-295isprimarily used for travel around the City of Richmond. U.S. 360isused
mainly for commuterstraveling between outlying residential areasand downtown Richmond. AADT
inthevicinity of theinterchangeis 51,000 on 1-295 and 36,500 within thevicinity of theinterchange.
U.S. 360 hasanon-traversablemedian that [imitscrossmovementsbetween signalized intersections.

The nearest access point east of the interchange isthe signalized entrance to the commercial areaat
Sandy Lane. Thisintersection islocated approximately 750 feet from the northbound

[-295-to-eastbound U.S. 360 off-ramp, but the distance between the end of the ramp and the start of
the right turn lane taper into the commercial development isjust 200 feet. The traffic exiting from
northbound 1-295 must merge into the eastbound lanes of U.S. 360. Thismerge is complicated by
weaving maneuvers of through traffic moving right, acrossthe merge path, into the deceleration lane
for Sandy Lane. The numbers of vehicles making the right turn, and therefore the potential for
conflict, islikely to belarge because of the concentration of retail activity located inthisarea. Those
drivers exiting 1-95 that turn left have just 200 feet to weave across two lanes to reach the left turn
lane.

The nearest access point to the west of the interchange is an unpaved road located at least 600 feet
fromthenorthbound 1-295 to eastbound U.S. 360 exit ramp. Thereareonly two homesalongtheroad
sotrafficisminimal. Just north of theroadisalargeresidential areathat doesnot have direct access
toUS360. Residentia developmentson either sideof theU.S. 360 aregenerally accessed viaRoutes
640 and 156.

c. Local Experience: TheVirginiaDepartment of Transportationindicatesthat theintersectionof U.S.
360 and Sandy Lane is a high accident location because of the weaving maneuvers. In addition,
becauseof highvolumesandthecloseproximity of therampto thesignalizedintersection, duringthe
PM peak hour (4:30-5:30 pm), traffic on the-95 northbound to U.S. 360 eastbound exit-ramp backs
up from the U.S. 360/Sandy Lane intersection to at least half way up the exit-ramp.

d. AccessManagement Implications: Thel-295/U.S. 360 interchangeillustrates both good and poor
accessspaci ng and management practices. Althoughthereisresidential and commercial devel opment
adj acent to theinterchange, thereisonly oneunsignalized access point | ocated near an on/off-ramp and
the traffic along this unpaved road is very light. Local traffic must access the residential areasvia
alternateroutes. Shouldthisdirt road be paved and serve additional residential development, it may
be desirable to relocate it further west.

Although the commercial uses along US 360 share one signalized access point, thisintersectionis
located a short distance from the interchange ramp. The high concentration of retail activity and
through volumes make thisweaving areaapotential safety and operational problem. Thiscondition
would beimproved if Sandy Lane wererelocated further to the east. Additional greentimefor U.S.
360, along with selected widening would reduce existing traffic backups onto the ramps during the
peak hours.
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TRAFFIC VOLUMES
1995 AADT

Source;
Virginia Department of Transportation

OBSERVED PROBLEMS:

A. Traffic backs up onto ramp from signalized intersection during peak hours

POSSIBLE IMPROVEMENTS:
1) Relocate Sandy Lane further to the East
2) Expand lenes and increase US 360 green time,

54,000

Residential Land Use

Residential Land Use

. !&aﬁﬂ\

Commerical Land Use
(Wal-Mart)

o
& Residential Land Use

= Non-traversable Median

¢ Signalized Intersection

1-295/U.5. 360 Richmond Virginia
Figure 5
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5._1-5 and Harrison Avenue, Centralia, Washington. This diamond interchange is located in the
northwestern part of Washington state along the I-5 corridor. 1-5 connects a string of small, but growing
communities, with thelarger cities of Seattle, Tacoma, and Olympiato the north. Theareaintheimmediate
vicinity of theinterchangeissuburbanin character with clustersof retail and commercial buildings closest to
theinterchange. Centraliais known as alocal outlet shopping center. Figure 6 shows roadway geometry,
observed problems and possible solutions, and PM peak hour volumes.

a. Applicable Standards: Limited Access Highways are regulated under Chapter 468-58 of the
Washington AccessCode. Section 468-58-080 appliesspecifically to control of accesson crossroads
andinterchangeramps. It requiresthat full control on accesstothecrossroad beexercisedfor thefirst
300 feet from the centerline of the ramp at itsterminus or terminus of thetransition taper. DOT can,
however, allow for full control of curb cutsfor only thefirst 130 feet and partial or modified control
for the remaining 170 feet.

b. CaseStudy Details: Thel-5rampsat Harrison Avenue are heavily utilized and congestion occurs
at nearby intersections. Harrison Avenue itself provides two lanesin each direction and carries
between 1,200 and 1,400 vehicles per hour in each direction during the PM peak hour. Thisresults
in levelsof serviceof Eand F on major intersection approaches. The northbound and southbound
I-5 off ramps have volumes of 840 and 570 vehiclesrespectively inthe PM peak hour. Over the next
30years, Washington DOT expectsconsiderable growth in both popul ation and empl oyment, adding
further to congestion levels.

In addition to the congestion on the ramp approaches, there are also geometric problems along
Harrison Avenue. Driversexiting northbound from -5 and then turning right (southeast) on Harrison
Avenue have less than 200 feet to crosstwo lanes of traffic if they wish to enter the left-turn lane at
thefirst intersection, High Street/Eckerson Road. Curb cutsarelocated within 275-300 of the ramp
ends. Southbound exiting vehiclesface similar geometric conditions. Thetransitionfor theleft turn
onto the southern extension of Belmont Avenue beginsal most oppositetherampterminal. Thisleaves
virtually noweaving distancefor vehiclesthat haveturned right (northwest) fromtheramps. Again,
thereare curb cutswithin 300 feet of theramp end. The motel adjacent to theinterchange has access
only from Eckerson Road.

b. Local Experience: The Washington DOT indicates that the ramps on Harrison Avenue are one of
their higher accident locations. However, in the context of Centralia, local traffic planners do not
consider the stretch of Harrison Avenue, alocal road, as one with high accident rates. The main
concern, fromthelocal point of view, istraffic congestion on Harrison Avenue and trucks bound for
the port area to the northwest.

Locally, theaccesssituation is considered adequate. Accident ratesare not viewed as excessive and
donot raiselocal concerns. Tothewest of theinterchange, the number of |eft turnsonto the southern
extension of Belmont Avenueisrelatively light (110 vph) and weaving from the southbound of f-ramp
isnot viewed asaproblem. Although driverscan usethis section of Belmont to reach Borst Avenue,
most turn left at Johnson Road which, unlike Belmont, is signalized. To the east of the interchange,
theorientation of themotel accesstoward Eckerson Road iscited asapositive. Weaving conflictsare
not considered a concern in this section of Harrison Avenue.

A study by David Evans and Associates indicates that volumes along Harrison Avenue could be
reduced by building a new interchange further north on 1-5. Washington State DOT had plansto
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construct anew interchangejust over two milestothenorth, but apparently thedecision hasnot beenfinalized.

| A. TRAFFIC VOLUMES
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d.

AccessM anagement I mplications: Thestreet and ramping systemswereadequatewhen [-5wasfirst
built. However, as development, volumes and access points increased, peak hour congestion
intensified. Twofactorscontributetothiscongestion: (1) thediamond interchangewith closely spaced
signalsalong Harrison Avenue and (2) the frequent curb cuts and | eft-turns along Harrison Avenue.

Possibleimprovementsincludeclosing curb cutsclosest to |-5 and requiring accessfrom side streets,
and providing additional lanesonrampsand Harrison Avenue. Inaddition, northbound | eft-turnsonto
Belmont Avenue could be prohibited and diverted to Johnson Street.

L essons L earned

The following implications are apparent from the case studies of access separation distances.

1. Theproximity of traffic signalsto upstreamramps, especially free-flowingor yield-control ramps, results
in congestion with spillback onto ramps.

2. Movementsfromfree-flow rampsintoleft-turnlanesposetwo problems: (a) weaving distancesareusually
inadequate, and (b) heavy left-turn movementsimpede artery traffic. These conditionscan bealleviated
in part by signalizing the ramp terminal's (subject to progression considerations) and/or increasing the
separation distances; this was done at several interchangesin Florida

3. Often, the arterial roadway functions as adistributor for freeway-to-activity center traffic. Thisdouble
loads the artery by superimposing short trips and turning movements onto the normal artery traffic.
Alleviating this condition calls for restructuring both street and interchange patterns.

Arterial traffic access, operationsand saf ety intheenvironsof i nterchange can beenhanced by improving
left-turn treatments, modifying interchange designs, and setting access spacing standards.

a.

Improving Left-Turns: Thearterial left turn problem at interchanges can be alleviated in several
ways. Theseinclude (1) converting free-flow right-turn ramp terminals to signalized junctions, (2)
Separating ramp and arterial |eft turnsinto major developments (see Figure 7). (Thelatter treatment
has operated successfully at South Shore Plaza, Braintree, Massachusetts for more than a quarter
century.)

M odifying | nterchangeDesign: Interchangeshavebecomemagnetsfor both land devel opment and
traffic. Many of the problems result from forecasts and designs that did not fully anticipate the
changesresulting from improved accessibility. Thereisaneed for morerealistic propertiesof land
use impacts and volumes wherever interchanges are built. Interchange and arterial design concepts
must be more cognizant of devel opment potential sand accessneeds. Several opportunitiesexist, both
in retrofit and new devel opment situations.

(1) Frontage roads along freeways can be better integrated with ramps at interchanges so that one
rather than two roadsintersect the arterial in each direction of travel. In addition, a continuous
system of frontage roads can provide additional property access and reduce reliance on arterial
road access.

(2) Interchangeconfigurationscanbedevel oped and modified to providedirect accessto major streets
or developments, thereby avoiding double loading arterials and reducing weaving and turning
volumes.
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(3) Frontageroadsalongfreewaysand expresswaysareusedinmany urban, suburban, and evenrural
settingsto maintain theintegrity of thelocal street system and to provide accessto adjacent land
development. The frontage roads can beintegrated with the interchange and ramping systemto
alleviate congestion on interchanging arterials near major streets and activity centers, and to
increase the connectivity and access opportunities for developments that front along freeways.
Figure8illustratesfreeway frontageroad/interchange concepts. Figure9showsapartial frontage
road ramp extension that was installed in Mystic, Connecticut to reduce | eft-turn volumes and
provide more direct access to major land devel opments.

c. Setting Spacing Standar ds: Accessspacing standardsshould beestablishedfor arterias, especially
inundevel oped and devel oping areas. Froman access management and spaci ng standpoint, themany
different kinds of interchanges can be generalized into the two basi ¢ types shown in Figure 10 those
with signalized and free-flow ramp terminals, respectively. For signalized ramps, signal spacing
criteriafrom the artery should govern whereintersections are signalized. For ramps with free-flow
entry, or exit, access separation distances to the first downstream median opening or signalized
intersection should consider thevariousmovementsand operationsinvolved. Theseinclude: themerge
where the ramp traffic enters the artery; the weaving movements to enter the median lanes; the
transition into left-turn lanes; and the required storage length.

Providing adequate separation distancesal ong arteria s, andimprovinginterchangedesign best can be
achieved in the initial interchange planning and location process as part of ajoint land use and
transportation planning effort. The product of such an interchange access management plan would
be more rational arrangements of streets and devel opment, better access separation distances, and
preservation of mobility and safety over the long run.
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Abstract

The objective of this paper isto analyze and eval uate the impacts of access management fromthe per spective
of the pedestrian, bicyclist or transit user, and where possible, suggest modificationsin design, control or
planning strategies to minimize or eliminate those impacts.

Some of the conditionsfor automobilesthat generate conflictsare high speed operations, impaired visibility,
high volume operations and unexpected presence of pedestrians and bicyclists. Pedestrian and bicyclist
crossinglocationsaremajor conflict areas. Some obvious conflictsoccur dueto driveway approach design
whereflat radius curvereturns generate conflicts between the pedestrians and entering vehicleswith longer
crossing distances, higher speed and impaired visibility. Modification to the driveway design standardsto
minimi ze these impacts are proposed.

Thelocation of transit stopsal so create potential problemsdueto the conflictsin bus/automobil e operations
and the pedestrian access of transit users, both on the street and to adjacent developments. Location of
crosswalks, walkways and the normal desired routesfor pedestrian travel all must be taken into account to
assure driveways and off-street parking are located and designed properly.

CONTENT

Thispaper summarizestheliterature, i ssues, datacollection and findingsontheimpactsof accessmanagement
designfeatures, operationsand operational strategieson pedestriansand bicyclists. Thefindingsdiscussedin
the paper are the result of aresearch project funded through the U.S.D.O.T. Universities Research Program
through the Transportation Northwest Program at the University of Washington, Seattle, Washington. The
study is still underway.

ISSUES

The primary issues addressed in this paper include more than safety issues. Safety for pedestrians is
important, as are the saf ety impacts on vehicul ar traffic due to accommadation of pedestrians.However, the
convenience for pedestrians also is of major importance, including travel time, delays and out-of-direction
travel . Pedestrian behavior ismorevariableand moredifficult to control thandrivers, andtheir characteristics,
abilitiesand knowledgeare morediverseand vary more. Pedestriansneed to bewel | protected wherethey cross
the major streets. Where vehicles cross pedestrian facilities, the design should accommodate vehiclesat low
speeds. Driveway and approach road design must meet ADA and other local design requirements.

PEDESTRIAN AND BICYCLIST CHARACTERISTICS
Pedestrians, generally, are slow, unprotected and lessfamiliar with traffic lawsthan drivers. Their agescover
awider spectrum fromyoung childrentofrail elderly, and they do not understand or accept control aswell as

drivers do. A wider range of disabilities exist in the pedestrian population, including persons with visual
impairments, people who use mobility aids, hard of hearing and intellectually challenged individuals.
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Pedestrians are moredifficult for driversto see and avoid dueto their size, color and lack of caution. Also, to
assure safe operation, driversfocus on avoiding other vehicles, rather than pedestrians. Further, pedestrians
may wear dark unreflective clothing and often do not carry lights, sothey arevery vulnerablein poor lighting
conditions.

Bicyclists have many of the same characteristics as pedestrians, but to alesser degree. Their agerangeis not
broad and they accept control better than pedestriansdo. Further, fewer disabilitiesare present inthebicyclist
population. Their operating speeds are higher and some of them have lights.

SPEED EFFECTSOF DRIVEWAYS
The speed profile of driveway traffic shows that vehicles begin to decelerate beginning 250 ft or more
upstream, depending on theapproaching vehicle's street speed, asdevel oped by Stover et al. AsshowninFigure

1, the driveway traffic travels at aforward speed of 15 to 25 km/h (9 to 14 mph) as it enters the driveway
regardless of the design geometries, except where an added right-turn lane is used.
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Figure 1. Speed Profile of Vehicles Upstream of Driveways

The speed vector parallel to the through traffic lane ranges from about 2.5t0 5.0 km/h (1.5 to 3.0 mph) asthe
vehicleclearsthethroughtrafficlanewhen makinga90' turn. Thehigh speed differential between theexiting
driveway vehicles and the major roadway traffic can result in serious accident potential, asshownin Tablel
following. Thisimpliesthat vehiclestraveling at 55 km/h (35 mph) lessthan the major roadway traffic would
have 90 times the likelihood of an accident as avehicle traveling 15 km/h (10mph) less than normal traffic.
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Table 1: Relationship between Speed Differential and Accident
Potential

Speed Differential (mph) Relative Accident Potential
-10 1

20 EgiE 13

=30 3
-35 | a0

Source: V. Stover and F. Koepke, Trarsporiation and Land
Development, LTE. 1988

Vehiclesenteringalsoarelikely to conflict withthemajor roadway traffic, sincenormal accel erationratesare
quitelow, intherange of 1-1.25 m/seC (3-4 ft/SeC2) With speeds between 25km/h and 80 km/h (15 and 50
mph). It takes significant time and distance for these vehicles to achieve the speeds of the through vehicles,
consequently, shock waves devel op, delays occur, conflicts result and collision may occur. The higher the
volume of through traffic and the greater the driveway demand, the greater the conflicts and impacts.
IMPACTS OF DESIGN AND OPERATIONAL STRATEGIES

Virtually all accessmanagement designsand operational strategies impact pedestriansand bicycliststo some
degree. There are a number of design features, operations, controls and operational strategies that impact
pedestrians and bicyclists very significantly.These include

- Driveway spacing

- Driveway horizontal profile

- Driveway vertical profile

- Sidewalk locations at driveways

- Added right-turn lanes at driveways

- Median use, design and opening location

- Left-turn lanes

- Off-road interparcel circulation

- Signalized intersection spacing

PEDESTRIAN IMPACTS

DRIVEWAY SPACING

At every driveway there are at least four potential pedestrian-automobile conflicts. A reduced number of
drivewaysreducesthe conflictsand increasesthesafety. Pedestrianshaveright-of-way wheredrivewayscross
sidewalks, but drivers may be distracted or ignore the pedestrian's right-of-way. A longer separation of
drivewayseliminatesthe conflictsand confusion that result fromoverlapping driveway operations. The severity
of the conflict increases as the speed of vehicle crossing a sidewalk increases.
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Thereduced number of drivewaysfromincreased spacing clearly reducesthe number of conflicts. However,
the number of total events of exiting vehicles remains unchanged for ablock face. The land usein the block
generates essentialy the same number of trips regardless of how many driveways are present. So, the
pedestrian impacts dueto driveway spacing are not changed, unlessthe driveways are allowed to be so close
as to have overlapping driveway operations. Driveway spacings specified in a prudent access management
program would not alow driveways close enough to experience overlapping driveway operations.

DRIVEWAY HORIZONTAL GEOMETRICS

The speeds of operation of vehicles entering driveways are potentially amajor safety impact for pedestrians
and bicyclists. The speeds of entrance areinfluenced by the driveway radius, throat width and throat depth;
they typically range from 16 to 24kmv/h (10 to 15 mph) even though the driveway radius may be up to 10 m
(35ft), asshownin Figure2. Only very flat radii, say 15.2m (50 ft) or more, may result in the entrance speeds
of more than 24 km/h (1 5 mph). Such radii are very unusual, even on approaching public streets.

FCondition 1

Averige doveway entry sp2ed (mph)

—— w' Conditicn 2

- W= driveway 1hroat width Egress —=E2
i ]
)

W = geailable entry width vehicle

] | 1 ! | 1

3 {1 15 0 e a0

Curb retarn radius (fect)

Figure 2. Driveway Entering Speeds versus Curb Eeturn Radius
and Throat Width (source: Stover and Koepke, Transporiaiion
and Lend Development)

The potential safety impact to pedestriansfor speeds of this magnitude at driveway/sidewalk crossing is put
in perspectivewhen it isrealized that the maximum speed in school zonesin most statesis 32 kmv/h (20 mph).
Speeds of 32 km/h (20 mph) are not experienced at most driveway locations.

Datawere collected at eight sitesin four different citiesin the Willamette Valley in Oregon to determine the
speedsof vehi clesentering drivewayswith pedestrians present or not present. Speedsweremeasured whenthe
vehicles were at an angle of approximately 45 degrees from the alignment of the street.

Thisstudy showed that the speedsdo not change significantly when apedestrianispresent; drivers do not s ow

as a precautionary measure with pedestrians at the driveway. Table 2 shows only one of the eight the sites
where the speeds changed significantly with pedestrians present, and there the speeds increased.
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Thesignificant increasein speed for vehicles entering driveways with pedestrians present occurred because
driverswere attempting to enter the driveway before the pedestrian can crossthe driveway. The driveway at
this location is 13.6 m (45 ft) wide with three lanes. When exiting vehicles are not present, drivers were
observed to speed up and drive across the exit lanes to avoid pedestrians.

Table 2, Average Specds Entering Driveways

Speed (mph)
Width | Mo Pedestrian | Pedestrian at ' Pedestrizn at
Driveway Type (ft) Present | Far3ide | Near Side

1. Dustpan | 30 a4 | 8.6 | 10.5
2, Dustpan [ 45 T o b e
3. 25 Radius 42 12.8 e T

4. 20° Radius e 1.9 ‘ 114 , ETC
5. Dustpan 42 D] e e T
42 R [T TR
6. Dustpan 36 LT e 65

36 10.6 1000

7. 20'Radins(1way) | 25 | 1L1 = 10.7
. 20°Badius(lway) | 25 | 96 | — 9.5

*Significantly different ar 90% level,

It should also be noted that the average speeds with" pedestrians present” ranged from 10.6 to 19.4 km/h (6.6
to 12.1 mph), whilethe average speedswith " no pedestrianspresent” ranged from10.9t0 20.5km/h (6.8t0 12.8
mph.) The dustpan and 6.1-7.6 m (20-25 ft) curb return radius designswith widthsfor the sitesin the sample
are very typical. Thelow speeds measured with pedestrians present indicate that vehicular speeds are not a
major safety problem at driveways.

DRIVEWAY VERTICAL PROFILE

The presence of pedestriansdoesnot seemto alter speedsof vehiclesapproaching adriveway. Lower speeds
reducethedegree of hazard of the conflict between vehiclesexiting adriveway giving moretimeto react and
reduce speed of impact. The driveway profile can control speeds to reduce hazards to pedestrians; however,
this increases the speed differential on the main roadway and increases the accident potential.

Data were collected at four different sitesto evaluate the effect of driveway profile on speeds for vehicles
enteringthedriveway. Themovement most affected isthel eft-turning entering vehicle. A maximumal gebraic
differenceingradeof 12-14%isfoundto bethelimiting condition for many vehiclesto avoid scraping thefront
or rear bumpers.

Theimpact of driveway vertical profileon the speed of vehiclesentering thedriveway isshownin Table3and
Figure 3.

Asindicated earlier, the maximum desirable algebrai c differencein gradeis 12-14%; the speeds are reduced
by the vertical profile regardless of the horizontal geometries used.Pedestrian impacts could be reduced by
using steep driveway slow too muchinthestreet and areahazard to other drivers. Thissignificantly increases
the potential for accidents on the street.Further, the speed difference of operationsin the driveway does not
change enough to help increase safety for pedestrians since speeds already are quite low.

Also, steep vertical profiles on driveways may also leave a steep cross-slope for the sidewalk section which
poses a severe hazard for maobility aid users when the cross-section is greater than 2%.
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Tahle 3. Average Speed with Respect to Profile Algebraic

Difference
Algehraic Difference Average Speed (mph)
Site In Grade Right-Turn In | Left-Tum In
Dustpan | 17.0% T4 6.8
Dusipan | 123% R 72
Dusipan 72% 72* 10.6
" Dustppan | 13.4% 9.4 5.3

*Significant difference at 95% confidence: level.

Chinge m (rddi a0 GuTer

Summary of Speeds versus Driveway Grades

Figure 3.

SIDEWALK LOCATIONSAT DRIVEWAY

Thelocation of driveway directly adjacent to thecurb placesthe conflictscloseto theconflictson theroadway.
This compounds the operations and the sighting process for both drivers and pedestrians.

Where sidewalks are set back, anumber of benefitsto driversand pedestriansare realized. A driver can pull
compl etely out of thetraffic streambefore stoppingtoyieldto apedestrianif the planter stripisof an adequate
width. Pedestrians are separated from maj or street traffic and better protected. Thedrivewayscan maintaina
constant flat grade, without obstruction, thereby easily meeting ADA requirements.

ADDED RIGHT-TURN LANE AT DRIVEWAY S

One proposed improvement that can reduce speeds of vehicles turning into adriveway isan added right-turn
lane. This allows the vehicle to decelerate in the lane and turn at a minimum radius curb.This resultsin a
minimum turning speed and a narrow crossing for pedestrians.

Theeffectivenessof right-turnlanesat drivewaysin reducing speedswasinvestigated by comparing driveway
pairsthat had similar geometriesexcept for the presence or absenceof aright-turnlaneonthemain street. Two
driveway pairs were investigated. The first pair both have a divided cross-section with two 7.6 m (25 ft)
roadwayswith a2.1 m (7 ft) median and a 6.1 m(20 ft) radius curb; the driveway profiles are both relatively
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flat at3.0% and 6.2% al gebrai c differences, respectively. Thesecond pair both havea10.9 m (36 ft) undivided
cross-section with a dustpan design; the driveway profiles are both moderate at 7.2%and 9.8% algebraic
differences, respectively. The comparison of the average speedsisgivenin Table 4.

Table 4. Travel Speeds for Comparable Driveway Pairs with'without
Righi-Turn Lanes

Averape Obuerved Spesd | | Stamdard Deviation
Diriveway -_ ] [m]".lf.J | Speed Difference | [mph)
Fair | Mo Right Lane | Right Lane {eph) Mo Right Lane | Right Lane
1 | 1.1 9.5 25" | 1.89 172
2 | ws | 12 330 R 197

*Diference statistically significant at 53¢ level of conlidencs

Thislimited databaseindicatesthat an added right-turnlane can reduce speeds; however, thespeed difference
is not seen to be large.

MEDIANS

The impacts of the design and use of medians on pedestrians are numerous and very significant. The safety
effectsof rai sed medianson pedestriansaredemonstrated by the pedestrian-vehiclecrashratesgivenin Table
5. This table summarizes the results of a study by Bowman and Vecellio on vehicle/pedestrian crashes on
arteria streetsin Atlanta, Georgia; Phoenix, Arizona; Los Angeles and Pasadena, California. In general, the
pedestrian accident rates are lower with raised medians than undivided highways or those with continuous
two-way left-turnlanes (TWLTL). Thisisreinforced by theresultsfrom astudy in Floridain 1993 by Long,
Gan and Morfison, shown in Table 6. The rates at intersection and mid-block for undivided streets and
TWLTLSs are higher than raised median and also flush grass.

Table 5, Pedestrian-Vehicle Crash Rates

| Median Type
Area Location | Raised | TWLTL | Undivided
CBD Midblock! | 974 11.71 21.65
Intersection’ | 3.28 1.31 4.02
Suburban Midblock | 3.86 666 669
Intersection | 097 249 2.32

ll:rashcs per 100-million vehicle miles
*Crashes per 100-million vehicle miles entering intersection
Source: RefErence 3

Table 6, Crash Rates' Invalving Pedestrians on Urban Arterialg in

Florida
4 Lane & Lane
Median Type Total | Midblock | Total | Midbleck

Undivided 18 11 NA NA

TWLTL T 6 11 7

Flush Paved o 4 12 B
“Flush Grass 3 2 o

Raised | 2 8 | 4

ICrash rates per 100-million vehicle-miles
Source: Reference 4
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The presence of medians is very advantageous to pedestrians, if at least 1.2 m (4 ft) of width. In general,
mediansarebeneficial to pedestrians, but attention must be giventodesign detail s. Medianswith cut throughs
and adequate storage space provide areasof saferefugefor pedestrians. On particul arly wide streets, medians
with pedestrian sensorscan be used to assi st with better signal timing where pedestrianstaketwo signal cycles
to cross the street. In this circumstance, adequate space must be provided for the pedestrians on the median.

SIGNALIZED INTERSECTION SPACING

The spacing of signalized intersection, on the surface, would not impact pedestrians dramatically. However,
safety, travel time, convenienceand accessto activitiescan beimpacted if pedestrian needsarenot considered.

Therecommended minimum spacing of signalized intersectionis1/2mile. If no other crossingsareprovided,
this can require significant out-of-direction walking to cross at the signal.The long walk may prompt
pedestriansto cross at mid-block |ocationswithout protection, with major hazard to pedestrian. No datawere
collected in this study to confirm this hypothesis. However, the hazardousness of unprotected of rnid-block
crossing by pedestriansisdemonstrated in both Table5 and Table 6. Bus stopsand other transit facilitiesare
most often located near signalized intersections.

Mid-block crossingswith or without signal scan readily eliminatethehazardous potential and reducethetravel

distance and inconvenience. Thedesign and control of theselocations must betreated with careto assure safe
operations.

BICYCLE IMPACTS

The study of bicycleimpactsis still underway. Some of the impacts on bicyclists are the same as found for
pedestrians.However, the operations and impacts can be more complex because the bicycle must operate as
vehicle but has characteristics similar to the pedestrian.

DRIVEWAY SPACING

The frequency of driveways along major streets impacts bicyclists much asit does pedestrians. The more
frequent thedrivewaysareplaced, thegreater thenumber of conflictsand overlapping conflict areas. Therefore,
the larger driveway spacing, or separation, reduces conflicts and hazards.

DRIVEWAY GEOMETRICS

Thedriveway geometries, ingeneral, do not affect bicycle operationssignificantly dueto theselower operating
speeds and maneuverability. Operating problems and hazard of falling can result from use of a lip, or
discontinuity, at thegutter lineinadriveway. Bicyclistscan bethrownif they hit thisdiscontinuity obliquely.
ADDED RIGHT-TURN LANE AT DRIVEWAY S

An added right-turn at a driveway does not create significant operational or safety problemsfor bicyclists.
Since the conflicts are separated, they are less severe. Further, the appropriate markings for bike lanes can
reduce operational problems and hazards at these locations.

MEDIANS

No data were collected or found that shows the impacts of medians on bicycles. However, the effects of
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medianson vehicular traffic would be similar since medians control or €liminateleft-turns. Variousresearch
efforts have found that 70% of the accidents at driveway locations are |eft-turn related.

The severity of conflictsare controlled at | ocations with continuous two-way |eft-turn lanes. Theleft turning
maneuver islesscomplex becausethe vehicle can pull out of thetraffic stream.They then havetimeto seeand
accept asafe gap between on-coming vehicles and oncoming bicycles. Obvioudly, if araised medianisused,
the left-turning conflicts are eliminated.

BICYCLE-VEHICLE INTERACTION

Some data were collected in this study to determine the effect of a bicycle on a vehicle that is entering a
driveway. The study determined the timesthat avehiclewould yield the right-of-way when they were 45m
(150 ft) upstream of the driveway. Table 7 shows the number of vehicles yielding relative to the bicycle
location upstream of the driveway.

Table 7. Number of Tuming Vehicles Which Yield 1o Bicyeles

| Turming Vehicle Yields to Bicycle

Bigycle Location Mo Yes
DS 0 1

o 26.50 [ 0 3
51-75 ff 0 2

§7-100 ft 0 4

g 101-125 & 1 = 3
C 126-150 R 3 1
151+ | 2 0

Fromthisdatait appearsthat vehicleswill normally yield to bicyclesif abicycleis38 m (125 ft) or closer to
the driveway. This implies that the vehicle must essentially stop in the roadway, increasing the speed
differential, and consequently the accident potential, to the vehicle and the bicyclist.

CONCLUSIONS

In conclusion, there are impacts to pedestrians and bicyclists due to access management. However, the
detrimental impacts are not severe or arereadily correctable. Further, some access management designsand
operational strategies reduce pedestrian and bicyclist impacts.

In summary, the following conclusions can be drawn:

* With driveway spacing, pedestrian impacts are reduced due to the longer driveway spacing typically
required by access management codes.

* Typical driveway horizontal geometriesdo not haveamajor impact on pedestrianssincevehicledriveway
entering speeds are typically between 15 to 25 knvh (9 to 14 mph).

* Driveway profiles significantly slow driveway entering speeds for algebraic difference in grades of
12-14% or more.
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» Anaddedright-turnlanecanreducetheentering speed of vehiclesat thedriveway curbreturneven more.
Plus, the conflicts are reduced and the walking distance can be decreased.

» Raised medians or other non-traversable medians, in general ,reduce the hazard to pedestrians.

» Signalized intersection spacing can increase accidents by encouraging pedestrians to cross mid-block.
Mid-block crossings can reduce this hazard.

» Signalized intersection spacing can potentially increase walking distance and reduce convenience to
pedestrians. Mid-block crossings can mitigate the inconvenience.

Improvements that have major potential to reduce pedestrian impacts include:

» Added right-turn lanes can reduce speeds at the driveway/sidewalk crossing and reduce conflicts and
confusion.

» Medians, particularly raised medians, can reduce accident potential and severity, and provide an area
of refuge.

* Mid-block pedestrian crossings, signalized or unsignalized, can reduce accidents, travel distance and
inconvenience.

Thispaper providessomepreliminary resultson thestudy of pedestrian, bicyclist and transitimpactsof access
management.

REFERENCES
1. Stover, V. and F. Koepke, Transportation and Land
Development, I.T.E., -Washington, DC, 1998.

2. Policy on Geometric Design of Streets and Highways, AASHTO, Washington, DC, 1994.

3. Bowman B.L.andR.L. Vecdllio, The Effect of Urban/Suburban Median Typeson Both Vehicular and
Pedestrian Safety,” Paper presented at 73d Annual T.R.B. Meeting, Transportation Research Board,
January 1994.

4. Long, G.D., C.T. Gan and B.S. Morrison, Safety Impacts of Selected Median and.Access Design
Features, FloridaDepartment of Transportation Report, Transportation ResearchCenter, University of
Florida, May 1993.

5. Ronkin, Michael, ODOT Bicycleand Pedestrian Program Manager, " Driveways, Access M anagement and
Pedestrians,"Memo, June 24, 1998.

114 Session 5 - 1998 National Conference on Access Management



Relationship Between Access Management
And The Design Of Bicycle And Pedestrian Facilities

Xavier R. Falconi, P.E., Falconi Consulting Services

ABSTRACT

Theintent of thispaper isto provide a background on access management practicesin the Sate of Oregon,
abrief discussion onthecurrent transportation planning el ementsthat encour age the application of access
management technigues and the relation of its applications on the design of bicycle and pedestrian
facilities. It also containsa brief discussion of the Oregon Department of Transportation (ODOT) Access
Management Policy and the Transportation Planning Rule (TPR), and how these elements are driving
local communities toward implementing access management plans around the state.

INTRODUCTION

Today Oregonians are facing crossroads with respect to the state transportation systems. The interstate
highway system has been completed. Transportation deregulation that begun in the 1970s has eliminated
most of the economic regulation fromrail, trucking, and aviation. The federal government no longer pays
100 percent of the costsassociated with navigational projects. The1991 Intermodal Surface Transportation
Efficiency Act (ISTEA) and now the Transportation Efficiency Act (TEA-21) aremoving thecountry toward
amultimodal transportation system.

Transportation is a part of the vision for Oregon articulated in the Land Conservation and Devel opment
Commission’s (LCDC) Statewide Planning Goals and Guidelines and in the Oregon Benchmarks. The
statewide planning goal sreflect theconcernsof hundredsof citizenswho partici patedin updatingthemsince
then. The Oregon Progress Board developed the Oregon Benchmarks in 1990 after a series of public
meetings, and the legislature adopted them as state objectivesin 1991.

The statewide planning goals directly relating to transportation envision asafe, convenient, and economic
transportation system that maintains and improves air and water quality, satisfies recreational needs,
conserves energy, protects estuaries, protects natural and scenic resources, and provides adequate
opportunities throughout the state for a variety of economic activities. The goals require planning and
developing atimely, orderly, and efficient arrangement of public facilities and services asaframework for
urban and rural development.

TheLCDC Goal 12 Transportation Planning Rulecallsfor devel opingland usesand transportationfacilities
that are mutually supportive. In urban areas, it relies on increased use of transit, bicycling and walking.

Oregon’ s population will grow faster than the nation’ sfor most of the next 40 years. Accordingto ODOT
forecasts, the state’ s population isprojected toincreasefrom 2.8 millionin 1990to 3.8 millionin 2012 and
toalmost 4.0 millionin 2030. Most of thisgrowthwill take placeintheWillametteV alley, where population
densitieswill approach those of more urban states. Much of the state’ s growth will take placein suburban
areas.

Increased demandsfor transportation serviceswill bemost prevalentinthe Willamette Valley, especially in
the Portland metropolitan area, and in the M edford metropolitan areaof the RogueValley. Congestionwill
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become an increasing problem in all metropolitan regions but specialy in the Portland metropolitan area.
Linksto rural areas must be maintained and enhanced in order to serve the economy of regions outside of
metropolitan areas and the Willamette Valley.

LAND USE DEVELOPMENT PATTERNS

Land use policy will continue to be the primary tool used by Oregonians to guide devel opment of the state
while protecting its resources and livability and developing its economy.

Although urban growth boundaries have discouraged urban development in rural areas, metropolitan areas
have developed at alevel of density and in patterns that often discourage the use of public transit, bicycles
and pedestrianwalkways. Low density devel opment hasresultedinthekind of sprawl that createscongestion
and air pollution. Often transportation facilities have not supported local land use plans and vice versa

To create more livable communities and to encourage the use of transportation alternatives to the single
occupant vehicle, land use policies are changing to support:

¢ Downtown cores that maintain healthy central hubs for commerce within an urban region.

C Increased density andinfill development for efficient useof urbanland balanced by open spaceareasand
better residential site design for privacy and safety.

C Improved circulation systemsfor pedestrians, bicycles and transit that allow for their exclusive usein
some areas and provide safety where they come into contact with autos.

C Mixed use developmentswhere housing, daycare, schools, commercia areas, and employment can be
close together to minimize travel.

Inrural communities of the state, land use planning will becomeatool to promote devel opment through the
logical planning and extension of publicinfrastructure and services necessary to support new industry and
development. Scenic attractions will enhance the tourist industry.

THE ROLE OF ACCESSMANAGEMENT

The TPR requires ODOT to identify a system of transportation facilities and services adequate to meet
identified state transportation needs and prepare a transportation system plan (TSP). It also requires that
TSPs be based on transportation capacity analysis based on information which also critically impacts
administrative elements of access management.

TheTPR setsrequirementsfor coordination among affected | evel sof government for preparation, adoption,
refinement, implementation, and amendment of transportation system plans. It provides that major road
improvementsto state highwaysof regional or statewidesignificancehaveto reduceaccessesto theminimum
practi cableand can not exceed that which woul d be consi stent with the functi on and operation of the highway
considering traffic at buildout of nearly rural lands.

It isthe policy of ODOT to control access to state highway facilities to the degree necessary to maintain
functional use, highway safety, and the preservation of publicinvestment. Accesscontrol and management
can play a critical role in achieving the Oregon Transportation Commission’s goal of preserving and
maintaining the functional use of the present highway system. Without effective access control and
management the state isin effect committing itself to a policy of bypassing the bypasses that have become
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clogged through inappropriate land use planning and inadequate or insufficient access control policy and
management.

Traditionally, the Oregon highway system hasserved two typesof travel: high speed through travel andland
access. Both traffic movement and land access are necessary but often conflicting functions of the road
system. A variety of facilitiesareusedto carry out thesetwo functions. Arterialsareprimarily intended for
the movement of through traffic. Local streets provide access to abutting land at the expense of through
traffic movement. Collectors are intended to give relatively equal service to both functions.

Whilearterialsaredesignedfor longtravel distancesand for high speeds, they often becomepopul ar for short
distancetripsaswell. Thisheavy use of arterials makesthem desirablefor businesstolocate. Thisinturn
attracts additional development often resulting in strip development. With one or more accesses for each
businessor residence, theresulting turning movementsonto and of f anarterial canimpedetheflow of traffic.
As the number of accesses and the intensity of roadside development increases, the accident rate also
increases. Beforelong, anarterial may beperforming very poorly in servingthroughtraffic or providing safe,
easy access to abutting properties.

Frequently, the orderly economic and land use devel opment of cities and counties has been altered by the
presenceof astatehighway. State highwaysaredesigned primarily for longer travel distance and for higher
speeds. Because the public can normally expect to travel at higher speeds on the state highway system,
highways become popular for travel other thanintercity. Eventually, astate highway isthe fastest routeto
cross, enter, or leave town.

Traffic increases rapidly when a highway through town is improved or new route built. Sometimes
businesses expand and devel opment pressuresintensify hoping to take advantage of the state investment.
Often thereis an expectation that state funded improvements will ameliorate resulting congestion. Local
zoning ordinancesoften do not discouragethispractice, particularly insmaller cities, growth patternsorient
toward the highway and strip development emerges.

In some cities there are several “downtowns’ because the routing of a major highway has changed. The
ultimate result is that highways become congested with local traffic and soon exceed their capacity.

Inthe past, such highwaysmight have been widened, abypassbuilt, or someother improvementsmade. This
has always been expensive due to the change in land use along the highway over time. What were once
vacant properties at the time of initial construction are now business sites.

Frequently, structuresarecloseto right-of-way linesforcing expens vecondemnationsand rel ocations. Often
after the section is reconstructed travel resumes at a faster pace encouraging business development even
further from the center of town creating more travel and congestion. This enables quick, low cost
development which may relieve local tax burden and in case of annexation, absorption of this new
development will increase the local tax base. Citieslooking to ODOT for help will find that this agency
simply may not have funds to correct local mistakesin land devel opment.

Residentia development posessomerelated problems. Both major residential devel opmentsandincremental
development addtolocal highway congestion. Incremental devel opment slowly erodessome controlled access
facilities and turns other facilities into local land service roads.

ODOT gained approval of the Land Conservation and Development Commission for its State Agency
Coordination Program. Achieving effective coordination between state and local planning bodieswas one
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of theprincipal issuesaddressed by the 1973 L egidlaturein passing Oregon’ sland useplanningact. Thelaw
requiresagency coordinationto bebrought about intwoways: (1) through the preparation, acknowledgment
and periodic review of comprehensive plans, and (2) by the preparation and certification of state agency
coordination programs.

THE ODOT ACCESSMANAGEMENT POLICY

Thecitizensof the State of Oregon have an enormousinvestment intheir state highway system. At onetime
highways could link the state’ s activity centersto each other and serve as“Main Streets’ for communities,
facilitating roadsidedevel opment . Thisisnolonger the case because highwaysare costing moreto construct,
and poor accessmanagement inthe past hasmadeit necessary to build new bypasseswhen old bypasseshave
become congested because of new development along the route. This presents a sizable challenge to
protecting the system and maintaining reasonable levels of service for users.

Several factors, including the number, spacing, typeand | ocation of accesses, intersections, and trafficsignals
have a significant effect on the capacity, speed, safety, and general operational efficiency of the highway.

These factors need to be effectively managed in order to operate the highway system safely, at reasonable
levels of service and in a cost effective manner. Collectively these factors comprise access management.

The Oregon Transportation Commission recognizestheimportance of an effectiveaccesspolicy inmanaging
and protectingthesystemof state highways. Accessmanagement categoriesweredevel opedtoassist ODOT
in achieving effective access management, and they are to be applied to all sections of the state highway
system.

Standardsweredevel oped for each category to ensurethat all state highwayswill continuetofunctionsafely
andefficiently. Thesestandardswill beappliedto ODOT’ saccessmanagement, operation, design, and local
planning coordination actions in accordance with the following considerations from the ODOT Access
Management Policy:

1. The existing connections, median openings and traffic signal spacing of a highway segment are not
required to meet the spacing standards of the assigned category at thetime of assignment. Theassigned
category providesamechanism for improving ahighway toitseventual functional purpose. The useof
existing permitted connections, not conforming to the standards, will continue to be allowed unless a
traffic problem develops.

2. Theaccess management category standards represent minimumsfor each access. Morestringent levels
of access management will be retained where they already exist. For engineering design reasons, the
minimum distances for spacing may have to be greater than those specified in the Access Management
Classification System. Examplesinclude the need for auxiliary lanes and additional storage.

3. Incooperation with the appropriatelocal governmental entity, ODOT may enact different standards to
meet therequirementsof theLevel of Importancepolicy and thispolicy through theadoption of individual
corridor access management plans. Loca government agencies affected by these access management
plans will be notified and their input requested.

4. Although this policy focuses on new and emerging aress, it is meant also to encourage “retrofitting”
problem areas with better access management plans in cooperation with local governments.

5. Single ownership properties with frontage exceeding the minimum spacing standards shall not be
permitted the total number of connections, median openings or traffic signals possible based on the
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spacing standards. Thetotal number of connectionspermitted shall betheminimum necessary to provide
reasonabl e accessbased on operational, safety, and functional integrity considerationsfor thehighway.

6. Connectionspermittedinaccordancewiththispolicy shall bedesigned and managedto be consistent with
the function and purpose of the state highways as presented in this and other policies, and to operate
safely, efficiently, and cost effectively.

7. Inconjunction with major improvements to interstate, statewide, or regional highwaysin rural areas,
access will be managed to be consistent with the requirements of Statewide Planning Goals 11 and 14
and administrative rules adopted by the Land Conservation and Devel opment Commission to carry out
those goals. Major improvements include major realignments, the addition of travel lanes and new
interchanges and intersections.

Access management categorieswill be assigned to all sections of the state highway system. The following
factors are also being considered when making assignments:

Existing and proposed roadside devel opment patterns

Regional and local transportation system plans and comprehensive plans

The potential for increasing the use of local roads to provide property access and local circulation
Topography, drainage, or other land considerations

Existing access agreements between ODOT and local jurisdictions

Other operational aspects of access

O O OO OO

PROBLEMSWITH UNCONTROLLED ACCESS

ODOT and local jurisdictions are confronted on a daily basis with applications for land use devel opment
adjacent to either the state highway system, arterials, collectors, andlocal streets. Typically, oneelement that
these jurisdictions use to eval uate the impact onto their transportation system is a Transportation Impact
Study that is submitted with the land use action application.

The specific elementsof aTransportation Impact Study vary depending on thejurisdiction but in most cases
the study would provide mitigating measuresto resol ve the anticipated impact. Access management could
beanimportant element in mitigating theimpact froma proposed | and use devel opment onto atransportation
facility.

With unrestricted access to a transportation facility, the following are the anticipated problems:

C Conflicts between cars entering or exiting aroad, and bicyclists and pedestrians riding or walking the
road.

C Pedestrians crossing aroad need gapsin traffic stream but with unlimited access vehicles entering the
road fill available gaps.

To provide for amore efficient and safer design for an access and taking into consideration the interaction
with bicyclists and pedestrians, the following elements should be taken into consideration in designing
accesses:

C If an access is not designed properly, a vehicle may be forced to enter or exit without taking into
consideration pedestriansor bicyclistsnear theaccesspoint. Incaseswherelargeturningradii areused,
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precaution should betakento make certain that thedriver woul d recogni zethe possibility of encountering
apedestrian or abicyclist crossing the access. This can be done either by providing adequate striping
or perhapsrestricting the accessto aright-in/right-out to eliminate an unanticipated turning movement
fromavehicle entering or exiting the site. A right-in/right-out would benefit a pedestrian by alowing
an areaof refugeto the pedestrianto crossthefull length of the access, aswell as making the pedestrian
more visible to the driver.

Depending onthetypeof roadway, the designated posted speed, avail able sight distance, and whether the
access requiresthe use of an exclusiveright turn lane or decel eration or acceleration lanes, abikelane
should be striped to make it evident to the driver the presence of bicyclists on theroad. Thisstriping
could be done in conjunction with appropriate signage.

If amedian must beinstalled to enforcethelimitation of an accessto aright-in/right-out, and if adequate
spaceisprovided ontheroadway, aconsideration should be given to build thismedianto allow for safe
crossing of pedestrians or provide for an opening for bicycles to cross the median to access the site.
Design of thismedian should comply with thereguirementsestablished by the American A ssoci ation of
State Highway and Transportation Officials (AASHTO).

BENEFITSOF ACCESSMANAGEMENT FOR BICYCLISTSAND PEDESTRIANS

Some of the anticipated benefits of access management in relation to the design of bicycle and pedestrian
facilitiesare:

C

By installing raised medians the number of conflict pointsisreduced because of the restriction of left
turns and anticipated right-in/right-out turning movements. Vehicular turning movements are more
predictable.

Motor vehicles can be redirected to intersectionswith control devices. In caseswhereleft turnswould
not be safe, by redirecting traffic to signalized intersections or areas where left turns bays would be
provided, traffic on an arteria or collector would flow more efficiently and safely.

Pedestrian crossing opportunitiesare enhanced with rai sed median and fewer conflictswithturning cars.

By using access management concepts and techniques, driveways could be consolidated to benefit the
disabled and achieving better compliance with the ADA requirements.

Traffic volumes on arterials may decrease if local traffic uses other streets or frontage roads for local
destinations.

Improvedtrafficflow reducestheneed for road widening, providing right-of-way that can berecaptured
for the design of bicycle and pedestrian facilities.

CONCLUSIONSAND RECOMMENDATIONS

Thereareno predetermined answersto makethedesign of accessescompatiblewiththedesign of bicycleand
pedestrian facilities. The general elements to consider in the design of these facilities can be found in
AASHTO but specificengineering standards can be enforced only by therespectivejurisdiction. Somevalue
can be found in combining the benefits of a local Traffic Calming Program with access management
standards and the design of bicycle and pedestrian facilities.

120
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Followingisalist of recommendationsto consider in pursuing design of accessesthat would providefor safer
circulation of bicycles and pedestrians at determined access points:

1. Inorder to providefor consistency of application of access management standardsisvery important that
local and state agencies work together in defining these standards. Also, because in Oregon the
Transportation Planning Rul e addresses the need for access management plans and to devel op bicycle
and pedestrian facilities, local jurisdictions will be producing TSPs that will be consistent with the
regional and state TSPs. The Rule could be used as the mechanism to achieve this goal.

2. Inthe day-to-day review of Transportation Impact Studies, it is strongly suggested that jurisdictions
develop guidelinesthat could be used by land use devel opersfor submitting these studiesaspart of land
useapplications. Theseguidelinesshouldinclude specific design criteriaontheelementsto consider to
minimize potential conflicts between pedestrians and bicyclists, and vehicular traffic. The guidelines
should also include access management standards and how these standards are rel ated to the design of
bicycle and pedestrian facilities.

3. Traffic caming programs can benefit from the implementation of access management techniques and
standards to provide safer streets for bicyclists and pedestrians. A typical example would be a street
closureor a traffic diverter installed with the purpose of not allowinglocal traffic to useastreet asacut
through, or to keep collector or arterial traffic from using local streets as connectors for high speed
traffic. Pedestrian and bicycle access should still be permitted.

4. Encourage communities to develop access management programs to protect their investment on
transportationfacilitiesin thefuture. Thisshouldincludedeveloping publicforumswherecitizenswould
beencouragedto partici pateand understand thereal issuesbehind accessmanagement and itsimportance
in planning for better mobility.
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Development of a Comprehensive
Multi-Modal Access Management Program

Charles R. Carmalt, Lehr & Associates, Inc.

ABSTRACT

The Delaware Department of Transportation (DelDOT) has recognized that it needs to establish a
comprehensiveaccessmanagement programto protect thefunctional integrity of thearterial highway system
and to provide improved due process for applicants. At the same time, DelDOT's Long Range
Transportation Plan emphasi zestheimportance of devel oping a multi-modal transportation systemand seeks
to focus transportation investments and improvements in targeted growth areas of the state.

The Sate of Delaware has jurisdiction over 88% of all roadways in the state. As a result, an access
management program for Delawar e has to provide guidance over how access should be provided on local
and collector streets as well as controlling the amount of access that should be afforded to properties
fronting on arterials.

The program developed by Delaware establishes appropriate access management objectives for each
highway functional class. In addition, the programidentifies the role each functional class should servein
supporting non-automobile travel modes -- public transportation, walking and bicycling. A total of seven
access level classifications have been proposed for use in managing access to the transportation systemin
Delaware. Three of the access levels established by DelDOT break new ground:

Access Level 3 consists of strategic arterial highways on which access to abutting property should be
controlled in order to maintain the functional integrity of highways serving high speed, long distance motor
vehicle travel.

Access Level 4 consists of regional arterial highways in centers, principal and minor arterials on which
direct access to property should be managed to encourage pedestrian mobility and support public
transportation operations.

Access Level 7 is being reserved to permit future regulation of access to property located along local and
collector roads that have unique aesthetic characteristics and along which roadway improvements should
be limited.

Procedurally, the Delawar e access management policy builds upon the exi sting devel opment review process
that state and local gover nments have created in Delaware. The process providesfor anincremental review
processthrough four stagesof devel opment review. At each stage, DelDOT sreviewisexplicitly coordinated
with the review being conducted by the local government authority.

To support its access management policy, Delawareis preparing revised regul ations governing the design
of subdivision streetsand entrancedrivewaysthat will be presented in an access management design manual.
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‘What is Multi-Modal Access Management?

Multi-modal access management:
+ Manages how access is provided to land development

+ Establishes the number of entrances onto a road for all
modes

Regulates how entrances should be designed for all
maodes

.

Protects the public interest in transportation
transpomiiou investments

and iate motor vehicle, transit,
hlcycle am{ pedestrml access to land developments

Encourages connections between land developments

dop efa Mfuli-Modal Aocess Frogem Slide 1 - 10582

How Does Access Management Work?

Controls the location, design and operation of both
driveway and streef connections to public roadways.

Establishes standards for the spacing of driveways
and sfreet intersections.
Relies upon an access classification system based
upon

* Roadway’s transportation function

+ Area in which the roadway segment is located

Devalopment of a Comprahensve Muki Modal Acces Mmnagement Program Side 7 - 10748

How Does Multi-Modal
Access Management Work?
The same as traditional access management
+ Classify roadways for access management

* For each access classification, identify the physical
requirements for all transportation modes

+ Establish spacing standards for dri ys and street
intersections that respect all transportation modes

Identify how access should be secured to property to

assure that land development is ible by all highway
modes
+ Create an impl ion pr that that all

access needs are addressed in site reviews

cpment of & Comprehemsive Muski-Modsl A Program Slide 3 - 10555

‘Why Is Access Management Good?

* Preserves the ability of roads to carry the volume of
traffic they were designed for

* Reduces congestion on highways by eliminating the
interference to traffic flow created by multiple driveway
entrances

+ Helps to preserve the function of highways and can
reduce the need for expensive road widening or bypass
projects

opencat afu MaiModal Ances Program Slide 4 - 10598

‘Why is Multi-Modal Access Management Good?

+ Assures that a variety of travel modes can be used to
access properties, increasing mobility options
+ Reduces the number of serious access related accidents

+ Enhances the mobility of people and the accessibility of
places

- ofa MubiModal Access Program Slide § - 107588
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Objectives of the Access Management Policy

+ Encourage development to relate fo sireets and roads in a
way that provides access for all modes of travel.

+ Encourage safe and convenient access to all properties.
+ Encourage the use of alternative access.

+ Discourage direct access to development from high-
speed, arterials.

+ Discourage direct motor vehicle access from
developments on pedestrian streets.

g Mubi-Modal Access Program. Slide 6 - 10ANE
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Role of Delaware Dept of Transportation
(DelDOT)

Has jurisdiction over all roads not located in
municipalities

Has jurisdiction over most non-local roads in
municipalities

88% of state roadways are under DelDOT
jurisdiction

Jurisdiction of subdivision roads in counties limited
to cartway

Devalopment of § Comprehensye hali -Modal Access Management Progrem Slide 7 - 1053808

Delaware Land Use Regulatory System

Land Use Decisions Are Made by Local Government
+ Counties
+ Municipalities

State Agencies Provide Advice Regarding
Infrastructure Issues

Memorandums of Understanding Structure
Responsibilities

of & Comprebensive Muli-Modal Acows Program Slide 8- 104558

Existing Access Management Program

Statutory Authorization

Regulatory Controls
+ Standards and Regulations for Access to State Highways
+ Rules and Regulations for Subdivision Streets

Development Review Process
Corridor Preservation Program
Mobility Friendly Design Standards

Doeveleprennt of a Conprehensve MubiModal Access Mmnsgemert Program Slide 9 - 10558

Development of Multi-Modal
Access Management Program
Statutory Authorization
Development of Access Management Policy
* Advisory Committee to Formmulate Draft Policy
* Circulation of Draft Policy Implement
+ Adoption of Policy Implement
* Classification of Roadways by Access Level
Preparation of Access Management Design Manual
* Revised Regulations for Access to State Highways
* Revised Subdivision Regulations

Devetpment of 8 Compreh enzive Multi-Modal Acotss Manugement Progron Stide 10 - /e

Statutory Authorization

Delaware Code, Title 17, Chapter 146 (a)

The Department is authorized to adopt standards and
regulations for the location, design, construction,
reconstruction, maintenance, use and control of vehicular and
pedestrian access to and from any State Maintained Highway
in order:

to protect public safety,

to maintain smooth traffic flow,

to maintain highway right-of-way drainage,

to regulate drainage from property leading into or
carried by the highway drainage system

and any other public purpose, as determined by the
Department.

Development of 8 Comprehmnsive Mui-Modal Acoes Mankgement Program Stide 11 - WV/558
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Access Classification

Transportation Investment Areas (TIAs)
* Multi-Modal TIA
+ Management TIA
* Preservation
Centers
- Places that have different transportation characteristics

* Need to be ged differently from a transporiati
perspective

+ Encourage use of other travel modes -- especially
walking

+ Discourage high vehicle speeds

Development of 3 Coemprehoonsive Mukidodal Actess Management Program Blide 12 - W58
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Access Classification

Seven Access Levels
* AL 1 - Freeways
* AL 2 - Expressways
* AL 3 - Other strategic arterials
* AL 4 - Main Streets
* AL 5 - Minor arterials and collectors
* AL 6 - Local streets
* AL 7 - Reserved for country roads

Development of 8 Comprehansive Muli Modal Access Management Program Shide 13 - 1S58

Access Level 1

Description
* Managed for high-speed, long distance motor vehicle
travel
*+ Motor vehicle access only at grade-separated
interchanges
« All direct access rights to property acquired by deed

Criteria for Selection

* All principal arterial highways that are fonctionall
classified as freeways, including all Interstate Highways

Dievdp . hensive Mukiddodad Prograsn Slide 14.- 1005758

Access Level 1

Transit
+ Regional transit stations
* Express bus service
Pedestrians
*+ Consider provision of independent trails
* Provide grade separated crossings where needed

Access Level 2

Description
* Managed for high-speed, long distance motor vehicle travel

* Motor vehicle access to property occurs only at intersecting
streets or grade-separated interchanges

* All rights for direct access to property acquired by deed

* Accommodate pedestrians at interchanges and grade Criteria for Selection
separations :

. * All principal arterial highways functionally
Bicycles classified as expressways

* May be designated for bicycle use

o of 8 Compreh ihodal A e Frogram Slide 15 - W55 Development of a Comprehansive Muki Medal Accest Mansgement Program Slide 16 - W'998
Access Level 2 Access Level 3

Transit Description

* Regional transit stations

* Express bus service

* Transit stops and flag stops
Pedestrians

+ Consider provision of independent trails

* Accommodate pedestrians at intersections

* Provide grade separated crossings where needed
Bicycles

+ Shoulders useful for bicycle trips

* Manage merge and diverge locations at intersections

Develop £a h Mk ddodal Frogram Shide 17 - V598
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* Highways strategically important for the movement of
people and goods over long distances but are not freeways
0 EXpressways

« Managed for high-speed, long distance motor vehicle travel

* Properties with sufficient frontage may have right-in, right-
out motor vehicle entrances where access rights have not

been acquired and where there is no reasonable alternative
access

* Wide spacing is required for motor vehicle entrances and
street intersections

ofy rensiv e Muliddodal Access Program Slide 18 - WSS
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Access Level 3

Criteria for Selection

* Principal arterial highways included in the National
Highway System (NHS)

* Not functionally classified as a freeway or expressway

* Strategically important for the efficient movement of people
and goods

Access Level 3

Transit
* Express bus service
* Transit stops and flag stops
Pedestrians
* Provide parallel pedestrian facilities in developed areas
* Accommodate pedestrians at intersections

+ Provide grade separated crossings, mid-block crossings
where needed

Bicycles
* Shoulders useful for bicycle trips
* Merge and diverge locations need to be managed

- ofa ive Mubiodal Acosss Program Stide 19 - VS5 m&mmmmmmu-mmmmmmm Slide 20 - /558
Access Level 3 Access Level 3
State roles:
R S : Local government roles:
+ Limit direct access to right-in/right-out at widely
separated locations

* Require use of alternative access when available
* Proactively seek and facilitate cross-access casements

*+ Close direct entrances when alternative access becomes
available

* In multi-medal TIAs:
* require facilities to serve bicyclists and pedestrians
* require safe pedestrian access to transit stops

+ Di ge land devel
these highways

* Require front doors and main entrances to be oriented to
lower classified streets where available

+ Use zoning to dis inf develop along
these roadways unless also served by AL 4 streets

pment that fronts directly on

Development of 3 Comprehensive Mk Modsl Access Manageenent Prograsn Slide 22 - 1595

Development of a Comprehensve Muli Modal Access Management Program Slide 21 - 1458
Access Level 4
Description
* Important streets and highways on which pedestrian and
transit activity shall be d and y d
+ Managed to ge and promote pedestrian mobility
and to accommodate efficient and convenient transit
operation

+ Most local transit routes will operate along AL 4 streets
and highways

* By reducing op g speeds, more frequent street
intersections can be allowed

Dievelepment of a Comprehensive Mukidodal Access Management Program Shide 23 - 10V

Access Level 4

Criteria for Selection

* Functionally classified as a principal arterial or minor
arterial

* Not included in the National Highway System (NHS).
(Some NHS highways in centers may be classified AL4
at the dation of the classification team)

* Located in a center
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Access Level 4

Pedestrians
* Encourage pedestrian use
* Provide sidewalks on both sides of streets
* Provide pedestrian amenities

* Relate development entrances to the pedestrian
environment

* Limit and control interruptions to the pedestrian system
* Time signals to promote pedestrian use

* Consider mid-block crossings with pedestrian refuges

+ Employ appropriate traffic calming measures

Developmant of & Comprehmsive Mul Modal Acces Mamsgement Program Slide 25 . WW5/98

Access Level 4

Transit
* Facilitate transit operation, if present
* Location of most local transit routes
* Provide enhancements at transit stops

Bicycles
+ Encourage bicycle use
* Assure pedestrians primacy over bicycles
* Consider provision of bicycle lanes or riding area

* Land development should assure good bicycle access
and parking

Development of a Comprehensive Muki-Modal Access Management Program Slide 26 - W/S98

Access Level 4

State roles:

* Require motor vehicle entrances to be located on
intersecting or parallel streets

* Encourage pedestrian entrances on AL 4 roads

* Provide facilities for buses if on transit line
(shelters, pads, amenities)

+ Provide alks at both intersections and mid-block
locations, consider provision of pedestrian refuges

* Permit more closely spaced traffic signals; interconnect

Access Level 4

Local government roles:
* Utilize Mobility Friendly Design Standards

+ Through zoning, ge any int development
activity to front on these roads

* Adopt land use design standards that reduce setbacks and
promote parking in the rear of a site

+ Adopt zoning ordinances that establish cross-access
corridors to promote shared or joint access

* Adopt zoning ordinances that promote transit-friendly

signals at reduced speeds of progression - 25 - 35 MPH land uses near transit stops
Developrent of a Comprehensive Muki-Modal Access Mansgement Program Slide 27 - 100558 D o f & Comprehensive Multi Jodal Acces Fropram Slide 28 . 100558
Access Level 5 Access Level 5
Description Criteria for Selection

+ Managed to serve motor vehicle traffic movements
efficiently while still accommodating other travel modes

+ Serve moderate distance motor vehicle traffic which may
operate at high or moderate speeds

* Motor vehicle entrances must meet moderate spacing
standards on both divided and undivided roadways

+ On divided roadways, motor vehicle entrances are
limited unless spacing standards for median openings or
traffic signals are met

Davelop {2 Comp i-bdodal Acces Management Program Slide 25 - 105158
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* Functionally classified as a principal or minor arterial or
as a collector road

* Not included in the National Highway System (NHS)
*+ Not located in a center

Developenent of a Comprehensive Muki-Modal Acoess Mansgement Program Stide 30 - 100458
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Access Level 5

Pedestrians

» Sidewalks
* Provide sidewalks on both sides in centers and multi-modal areas
* Provide sidewalksin developed portions of management T1As
+ Sidewalks usually not required in preservation TIA

. mﬁdewnlka are not provided, assure pedestrians a safe place
W

* Land devel must ace dat estrian
mobility and access i

* Provide cross-walks at intersections

+ Consider mid-block crossings with refuges where
pedestrian crossings are l}jig't%y

* Employ appropriate traffic calming measures where
nee

Development of a Comprehmsive Muli-Modal Access Mansgement Program Slide 31 - WSS

Access Level 5

Transit
* Location of most local transit routes outside of centers
+ Accommodate transit operation, if present

* Provide transit stops at subdivision entrances,
development entrances

+ Collector _roads within major developments should _
provide direct travel pathsto facilitate efficient transit
access

Bicycles
* Location of most bicycle travel
* Consider designating bicycle lanes or routes

+ Land development should assure good bicycle access
and parking
Develop ofa rehmsive Muki Modal Program Slide 32 - 1045098

Access Level 5

State roles:

* Assure adequate spacing of driveways and require turn
lanes and auxiliary lanes where warranted

* Require use of alternative access where available and
appropriate

* Assure that properties are developed to accommodate
bicycle and pedestrian access

* Design or improve roadways to accommodate bicycle

Access Level 5

Local government roles:

* Discourage intense development along these roadways.
Most intense development should front on AL4

and pedestrian fraffic
Developrment of a Comprehmsive Multi-Modsl Actes Managerment Program Slide 33 - 10/5i58
Access Level 6
Description
* Managed to provide convenient direct access to property

+ Motor vehicle entr: pacing low motor
wehicle operating speeds and can be as small as 50°

+ Through traffic and high operating speeds are
discouraged through roadway design elements
Criteria
+ Functionally classified as 2 minor collector or local road

+ Includes most subdivision streets and service and
frontage roads

Drevelopment of a Comprehensive MubiModal Access Mmsgemernt Program Slide 35 . 100502

Session 5 - 1998 National Conference on Access Management

roadways
* Require properties in the Multimodal and Management
TIAs to provide sidewalks
+ Do not permit new residential lots to be created with
direct frontage
Development of a Comprehansive Muti-Modal Acces Mamsgemnent Program Slide 34 . 1W/S98
Access Level 6
Pedestrians
+ Sidewalks normally required in centers and mmlti-modal
areas
* Provide linkage trails if street layout restricts pedestrian
mobility
*+ In management and protection areas, assure safe walking
environment
+ Can be used with linkage trails to create altemnative
bicycle routes
Develop £a Comp 7 Muli Modsl Access FProgram Slide 36 - 107558
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Access Level 6

Transit
* Transit service usually occurs on higher order streets
* Assure good and direct pedestrian connections to higher
order roadways with transit service
Bicycles

* Low volume and speed generally assures bicycle
accommodation

Dievelopment of a Comprehamsive Muli-Modal Access Mmagement Program Shide 37 - 100858

Access Level 7

Access Level Reserved for Designated Country
Roads

*+ Separate program to be managed by DelDOT

* Program will preserve the aesthetic, rural, scenic or
environmental character of a designated roadway.

Developmeent of 8 Comprehensive Multi-Modal Access Mnagsment Frogrem Slida 38 - 1598

Access Classification Process

Access Classification Teams

» DelDOT

+ County planning department

* Municipal government

+ Chamber of Commerce

+ Citizen

* Consulting Engineers Council

+ Other state agencies:
+ Delaware Transit Corporation
*+ Dept of Natural Resources and Environmental Control
+ Dept of Agrieulture

+ MPO

dloprnent of a MiaktiModal Access Frogram Slide 39 - W0/5/5%

Implementing the Access Management Policy

* At Re-Zoning:
* At Subdivision/Site Plan

* At Permit Issuance:

Develeprrent of a Comprehansive Muki-Modal Access Mmnagement Program Slide 40 - 1V92

Conclusions

» Classification system accommodates all
transportation

» Access requirements should reflect the area
» Speed not always the principal objective of
highway design
= Access management should assure good access
+ For all travel modes
* Appropriate facilities for the area and the roadway

= Inter-agency cooperation essential for an effective
program

Drevelopment of 3 Comprehensive Mul Modal Access Mansgement Program Slide 41 - W¥E9E
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Two-Way Left-Turn Lane With A Raised Median:
Atlanta’s Memorial Drive
Peter S. Parsonson, Georgia Tech

Marion G. Waters III, Georgia Department of Transportation
James S. Fincher, Georgia Department of Transportation

ABSTRACT

In 1990 the Georgia DOT replaced a two-way left-turn lane (TWLTL) with a raised median separation
along 4.34 miles of Memorial Drive in greater Atlanta. In the year after completion, the project prevented
about 300 crashes and 150 injuries. There was a 37 percent reduction in total accident rate and a 48
percent drop in the injury rate. Left-turn accidents between intersections were virtually eliminated.

However, after the project, traffic volumes dropped 12 percent within the project and only 5.5 outside it
(1991 was a recession locally and nationwide). Articles appeared in the local newspapers quoting
merchants as saying that the median project had hurt business by eliminating left-turns into and out from
their establishments. The project did not include any measures to improve inter-parcel access by providing
frontage roads or rear alleyways or joint parking lots. The authors concluded that the project probably
did have a negative effect on stores at mid-block locations and those that must do a large-volume business
because of a small profit on each sale.

These results were presented and published at the First National Access Management Conference, in 1993.
It was reported there that, as of May of 1993, after over 2.5 years of the median, not a single fatality had
occurred, whereas in the 11.6 years preceding the project there were 15 fatalities, including six pedestrian
deaths.

The present paper updates the Memorial Drive experience, reporting the longer-term impacts on both
safety and abutting-business activity after eight years of the raised median. As of the date of this
presentation in early October,1998, there still has not occurred the first fatality, either motorist or
pedestrian. However, the enormous percentage reductions in crashes experienced during the first year
have not been found to hold up over time, at least on a project-wide basis. The annual number of crashes
has been increasing since 1992, despite the fact that traffic volumes are gradually decreasing. However,
the paper suggests that this increase is not significantly different from the county-wide increase during the
same period and therefore is not attributable to the median. Interviews with the traffic police in the area
revealed strong opinions that driver inattention is to blame for the upward trend in crash frequency. There
Is a perception that in earlier times, before the invention of the cell phone, drivers were much less
distracted from the task at hand and more likely to take their driving seriously.

Memorial Drive, once prosperous with leading retail stores and automobile dealers, now has retail-
vacancy rates of 15 percent, twice the Atlanta average. Newspaper accounts of the decline cite the raised
median as one factor of several, but the paper shows that, in fact, the demographics of the corridor were
weakening years before the median was built, due to socioeconomic influences such as court-ordered
desegregation and the construction of a rapid-rail system.
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INTRODUCTION

Memorial Drive is a 16-mile arterial that stretches from downtown Atlanta to Stone Mountain, in the
suburbs. It passes through two counties and four municipalities. For much of its length it has a center
median in the form of a two-way left-turn lane (TWLTL). In the early 1980’s the Georgia DOT became
concerned over the lack of safety on a 4.34-mile, seven-lane section that is densely commercial, and
decided to replace the TWLTL with a raised median. The GDOT was concerned specifically with (1) a
high number of crashes, especially mid-block ones, and a high accident rate; (2) a high number of
pedestrian fatalities; and (3) an increasing traffic volume. There was stiff opposition to the plan from the
owners of abutting businesses, but safety concerns prevailed and the raised median was installed in 1990.
In the first year after completion there were 300 fewer crashes and 150 fewer injuries. There was a 37
percent reduction in total crash rate and a 48 percent drop in the injury rate. Left-turn accidents between
intersections were virtually eliminated.

The raised median caused reductions in crashes on Memorial Drive for the following reasons:

¢ Conflict points were reduced in number.

* Conlflict areas were reduced in size.

® Pedestrians found refuge while crossing.

e Mid-block crashes dropped because of the elimination of left turns in and left turns out.

e Left turns were eliminated into and out of seven public roads and many driveways, as they were not
given median crossovers (breaks in the raised median).

¢ All 14 median crossovers (at 10 major public-road intersections and four significant private driveways)
were signalized. These are full openings, not channelized to allow only left turns or U turns.

¢ Intersection crashes dropped because of excellent design of geometrics, with double left-turn lanes and
U-turn capabilities, and because seven intersections became right in to and right out from the cross
streets.

However, after the project, traffic volumesdropped 12 percent withinthe project and only 5.5 outsideit (1991
was arecession locally and nationwide). Articles appeared in the local newspapers quoting merchants as
saying that the median project had hurt business by eliminating left-turns into and out from their
establishments. The project did not includeany measurestoimproveinter-parcel accessby providing frontage
roads or rear alleyways or joint parking lots. The authors concluded that the project probably did have a
negative effect on stores at mid-block locations and those that must do alarge-volume business because of a
small profit on each sale.

These results were presented and published at the First National Access Management Conference, in 1993
(1). It was reported there that, as of May of 1993, after over 2.5 years of the median, not a single fatality
had occurred, whereas in the 11.6 years preceding the project there were 15 fatalities, including 6
pedestrian deaths. The present paper updates the Memorial Drive experience, reporting the longer-term
impacts on both safety and abutting-business activity after eight years of the raised median.
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LONGER-TERM IMPACT ON SAFETY

Todatetherehasstill not occurred thefirst fatality, either motorist or pedestrian, sincetheinstallation
of theraised median. However, the enormous percentage reductionsin crashes experienced during
the first year have not been found to hold up over time, at least on a project-wide basis. Table 1
shows the updated crash experience, where the rates are per 100 million vehicle miles.

As of early October,1998 there have been no fatalities in the 7 years since project completion. Table 1
shows that the first-year reduction of 37 percent in total crash rate and the 48 percent reduction in the
injury rate did not continue into the ensuing years. By 1995 the crash rate reduction was only 17 percent
and the injury-rate reduction was only 10 percent. This means that, after the initial drop, the number of
crashes and injuries increased over time. Did this mean that the raised median was losing its effectiveness
over time, or was there another explanation? Perhaps crashes were increasing county-wide, and Memorial
Drive was simply part of an overall trend. To answer this question, crash frequency in DeKalb County
was compared with crash rate on Memorial Drive from 1988 to 1997, with the results shown in Table 2.
The County data are total number of crashes, unadjusted for VMT (unknown to the authors). The crash
rates on Memorial Drive are the numbers of crashes per 100 million vehicle miles of travel. The
calculation of rate on Memorial Drive was especially important due to the gradual decreases in traffic
volume over the time period.

Table 2 normalizes the data by establishing Crash Indices using a base of 1.00 for the county-wide data
in 1988 and also 1.0 for the Memorial Drive data for 1988-89. These indices are plotted in Figure 1,
which shows that both curves begin with an index of 1.0 in 1988 and that there is a gap in the Memorial
Drive data until 1991, due to construction. Figure 1 shows clearly that, while the crash rate did increase
on Memorial Drive from 1992 to 1997, the increases were not significantly different from the increases
in number of crashes experienced by DeKalb County as a whole.

POLICE VIEWS ON INCREASING CRASH FREQUENCY

The DeKalb County Police Department is located on Memorial Drive, at one end of this project.
Therefore there is a strong police presence in this area. Interviews were conducted with a traffic officer
at Sergeant level who is especially familiar with this stretch of road. The question put to him was as
follows: “If traffic volumes are stable on Memorial Drive, then why are crashes in creasing?” The officer
was emphatic in coming down hard on drivers. His comments included the following:

“Inattentiveness--that is the number one problem.”

“People don’t take driving as seriously as they used to.”

“I see drivers shaving or putting on makeup.”

“I see drivers using cell phones for pleasure--just chit-chat--not for business.”

“There is an abundance of hit-and-run crashes.”

“Reason: Driver. End of story.”
These quotations, while hardly a scientific sample, are frequently echoed in newspaper articles about
Atlanta traffic. They point up the fact that long-term studies of the safety aspects of access-management
tools can easily be confounded by other trends.
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TABLE 1. Before/After Tabulation of Crashes, Injuries and Fatalities

Crashes Injuries Fatalities
Year Average. ADT No. Rate No. Rate No. Rate
BEFORE
Year Just Before Project
7/88 - 7/89 50,400 947 1186 388 486 1 1.25

Inthe 11.6 yearsprior to thisproject, therewere 15 fatalities, including 6 pedestrians

AFTER
Year Just After Project 43,000 511 750 174 255 0 0
10/90 - 10/91
First-Year Change in Rates -37% -48%
1992 40,849 484 748 183 283 0 0
1993 42,084 574 861 188 282 0 0
Avg. After, 1991-93 42,000 523 787 182 274 0 0
Change in Rates, 1991-93 -34% -44% -100%
1994 41,679 675 1023 299 453 0 0
1995 40,727 708 1097 341 529 0 0
Avg. After, 1991-93 41,668 590 894 237 359 0 0
Change in Rates, 1991-1995 -25% -26% -100%
1996 40,676 736 1142 339 526 0 0
1997 38,430 635 1043 329 540 0 0
Averages Over 7 Years 40,740 635 984 280 435 0 0
Change in Rates, 1991-1997 -17% -10% -100%
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TABLE 2. Comparison of Crash Frequency in DeKalb County and on Memorial Drive

Total Crashes County Crash Rate Memorial Dr.
Year in DeKab County  Crash Index on Memorial Dr. Crash Index
1988 26,880 1.00 = base
7/88 to 7/99 1186 1.00 = base
1989 26,992 1.00 Under Construction
1990 25,630 0.95 Under Construction
10/90 to 10/91 750 0.63
1991 24,843 0.92
1992 26,913 1.00 748 0.63
1993 28,240 1.05 861 0.73
1994 31,443 1.17 1023 0.86
1995 32,891 1.22 1097 0.92
1996 33,929 1.26 1142 0.96
1997 35,159 1.31 1043 0.88

ECONOMIC IMPACTS OF THE MEMORIAL DRIVE PROJECT

As explained earlier, it appears that the project probably did have a negative effect on stores at mid-block
locations and those that must do a large-volume business because of a small profit on each sale. However,
there have been socioeconomic changes occurring on Memorial Drive, beginning well before this project,
that have contributed to loss of business. These have been reported by the local newspaper (2) and are
described next.

This section of DeKalb County was the picture of suburban affluence from the 1950’s to the early 1970’s.

However, in 1969 the DeKalb County public schools were desegregated by court order. “Thousands of
whites began moving to next-door Gwinnett County, soon to become the next boom county ”(2). In the
mid-1970’s the MARTA rapid-rail lines were constructed, giving quick and easy movement from Atlanta’s
inner city to the eastern edge of the metropolitan area, where this section of Memorial Drive is located.
The racial composition of the Census Tract there changed radically from 1980 to 1990, before the raised
median was even built. During that same decade, the average income in that Census Tract dropped from
$20,337 to $17,695. The growth focused on Gwinnett County, farther to the east and beyond the reaches
of the MARTA subway lines. Memorial Drive was left behind as urban sprawl passed through the area
and moved onward. Confounding an analysis of the impact of the median is that fact that the entire United
States was in a business recession at the time the median was built and opened to traffic.
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Currently, Memorial Drive is “in far-from-desperate shape” according to Neil Carn, a professor of real
estate at Georgia State University who lives in a subdivision off Memorial Drive. “When we moved in,
we were in the country. We’ve seen Memorial Drive come and go. It’s hard for me to be able to
understand everything that has occurred there” (2). There are sad facts. The very first store in the Home
Depot chain, Atlanta-based, has closed and the site turned into a flea market. Memorial Drive has become
“a confusing array of traffic, pawn shops, boarded-up houses and fast-food joints” (2). A group has been
formed to revitalize the area, possibly by enticing medical clinics and assisted-care homes to take over the
empty retail sites. Its director, Gary Peet stated “The culprit was not so much the DOT or the median,
but too much growth” (2). Some of the businesses that flourished in earlier decades were left without their
customer base when Atlanta’s “frontier” moved farther out. Should the revitalization include removal of
the median? “I think that’s futile”, said Peet. “We’ve got to have a plan.”
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Effects of Reducing Conflict Points on
Reducing Accidents
Tim Simodynes, lowa Department of Transportation

Tom Welch, lowa Department of Transportation
Marilyn Kuntemeyer, Carter-Burgess

Abstract

Current and past access management and traffic safety literature frequently states that decreasing the
number of conflict points by implementing access management techniques leads to safer roads. However,
after a review of literature related to access management and accident reduction factors, no clear
relationship has been defined between the reduction of conflict points on a length of roadway and the
expected reduction in accident rates. Although the value of good access management is somewhat intuitive,
a better under standing of the relationship between conflict points and safely provides an additional tool for
predicting the safety benefits of various access management techniques. Thisresearch used before and after
data from case study locations to investigate the relationship between reduction in conflict points along a
lengthy roadway and the expected reduction in accident rates. Although thereis not a simple relationship
between reducing conflict points and reducing accident rates, a methodology was developed for using
weighted conflict points and traffic volumes to predict a subsequent reduction in accident rates.

No Presentation M aterial Availablefor Print

Session 6 - 1998 National Conference on Access Management 141






Estimating the Safety of Unsignalized
I nter sections Using Traffic Conflicts

Tarek Sayed, University of British Columbia

Abstract

The deficiencies of motor vehicle accident records have long been recognized as an obstacleto a
complete under standing of traffic safety problems at intersections. The Traffic Conflict Technique was
devel oped to provide additional information that could help make up for the deficiencies of accident
records. This paper describes the application of the traffic conflict technique to the estimation of safety
at unsignalized intersections. A computer simulation model, TSC-Sim, is used to study traffic conflicts
with time-to-collision as the critical traffic event in stimulating driver behavior. Some aspects of the
gap-acceptance criteria, in addition to the differential effects of several driver characteristics (e.g., age,
sex, and waiting time tolerance), are examined. The effects of traffic flow characteristics, such as speed
and volume, on the number and severity of conflicts are also discussed. Using the data collected from 30
conflict surveys, traffic conflict frequency and severity standards for unsignalized intersections have been
established. These standards allow the relative comparison of the conflict risk at various intersections.
An Intersection Conflict Index measure was established to summarize the intersection conflict

characteristics.

INTRODUCTION

Traffic accidents at intersections are pervasive road system
failures, yet our understanding of the failure mechanism is
poor, which reduces the accuracy of road safety diagnosis and
the estimation of countermeasure effectiveness. Accident
records have well-recognized measurement and statistical
problems; observation of traffic conflicts as a road-user be-
havioral factor has been advocated as a procedure to study the
vehicle accident failure mechanism from a broader perspec-
tive than accident statistics alone [1, 2]. The Traffic Conflict
Technique entails observing, recording, and evaluating the
frequency and severity of traffic conflicts at an intersection
by a team of trained observers. The technique, therefore, al-
lows the analyst to make on-the-spot observations and evalu-
ations of unsafe driving maneuvers at an intersection and to
investigate the relationship' between such maneuvers and the
road characteristics. This paper describes the application of
the Traffic Conflict Technique to the estimation of safety at
unsignalized intersections. It includes an overview of the es-
tablishment of traffic conflict standards and a description of a
traffic conflict computer simulation model using time prox-
imity measures as a driver-perceived measure of safety.

THE TRAFFIC CONFLICT TECHNIQUE

The concept of traffic conflicts was first proposed by Perkins
and Harris (3] as an alternative to accident data, which in many
cases are scarce, unreliable, or unsatisfactory. Their objective
was to define traffic events or incidents that occur frequently,
can be clearly observed, and are related to accidents. They
defined a traffic conflict as any potential accident situation
leading to the occurrence of evasive actions such as braking
or swerving. This simple definition has since been refined to
incorporate categories of vehicle maneuvers and measures of
time and space between vehicles at the time of conflicts. An
internationally accepted definition of a traffic conflict is: “A
conflict is an observable situation in which two or more road
users approach each other in space and time for such an ex-
tent that there is a risk of collision if their movements remain
unchanged.” [4]

A variety of observation methods have been developed to
measure traffic conflicts. These methods can be classified into
subjective and objective methods. Subjective methods include
considerable judgment by the conflict observer and are criti-
cized by several researchers [5, 6] because the grading of se-
verity of the evasive action can vary greatly from onc ob-
server to another. Objective methods include a cardinal or or-
dinal time-proximity dimension in the severity scale. Hay-
ward [7] used the time to collision (TTC) defined as “the time
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until two wehicles collids if they continue ar their present speed
and on the same path.” The value of the TTC is infinils if the
vehieles are nod on a collision eourse, [ the vehicles are on a
collision course, the value of the TTC iz fintee and decreages
with time. The minimum TTC reached as the vehicles appaosch
on the collision course 15 taken as the critical conflict severity.

Traffic Conflict Surveys in Brilish Columbia

Im 1986, the University of Brivsh Columbia prepared s Traf
Jie Conflicr Procedures Marmial for the Insurance Corporz-
tion of British Columbia (ICBC) [], The manual summarized
the body of knowledge relaied to traffic conflicts at the dme
and presented a procedure to systematically observe and record
conflicts at intersections with pereeived safety problems. The
manual also presented guidslines for conflict-observer train-
ing reguirements,

Since 1989 ICBC has provided funding for studies analyzing
conditions at intersections where traffic safety is a concem.
The purpose of the studies is to identify both the factors con-
mibuting 1o unsafe conditions and potential mitigating mea-
sures, The spodies include 2 review of intersection geometry,
capacity, accident history, and conflict characieristics based
on conflict surveys conducied according to the procedures of
the 1986 Manuwal. Thess studies have been conducted as pan
of ICBC's Road Improvement Program in partnerzhip with
the Ministry of Transportation and Highways and with mu-
nicipalities througheur Britsh Columina, In 1993, ICAC be-
gan funding the acieal implementation of improvements rec.
ommended 10 the sredies, By the end of 1995, conflicy sus-
veys had been complered ar appeoximarely 100 intersecuons
[of which 30 are unsignalized) throughout Bridsh Columbia
‘This allowed for the establishmer of waific conflict standards,
which can be used to evaluate the relative freguency and se-
werity of conflicts at various locations. The following is & sum-
mary of some of the imponant aspects of the traffic conflics
procedurs, including measures of conflict frequency and se-
VEriLy.

Trafii: Conflicts Observation and Measurements

At each study intersection, traffic conflicts ars observed for 2
days, with & hours of obsareation per day, Typically, 2 rained
obsereers ars slationed o stritegic observaton locatons for
the 16 hours of observation. The observadon pesiods wers 7-
10 am., 11 am-1 pm., and 3-6 pm.. The severity of waffic
confliets is determined by the sum of two soores: the TTC
seore and the risk of collision or ROC seore (Table 1) The
ROC i3 a subjective measure of the ssdousness of the ob-
served conflict and depends on the driver's peroeived control
aver the conflict situation, the s=verity of the evasive mansu-
ver, and the presence of other road users or constricting fac-
tors that limit the driver’s responss options. The ROC scone is

independent of the TTC score: however, eonflicts with a high
TTC score will typically, but not neceszanly, have & lagh RO
seare.

Table 1. TTC and BOC Scores

TTC and ROC Time b Collision Risk of Coligian
Seones (TTC) (ROC)
1 1.6-2.0 seconds Law risk
2 1.0-1.5 seconds Moxdierate risk
3 0.0-0.9 seconds High rigk

The sum af the TTC and ROC scores gives the overall sever-
iy score, which ringes from 2 1o 6. with the higher values
dencting high-risk conflier stuatons, The midpoint of the
compasite seale segisierns the entical evenl, comesponding o
a TTC of 1.5 seconds or less with 2 moderate BOC, Reliabil-
ity esrs of the observaton methed gave T7% accuracy with
05% confidence, with an 5% accuracy for assessing the cof-
rect TTC. In addition, 13 intersections were studied 1o rest the
walidity of aTTC of 1.5 seconds or less 25 2 measure of safery
(as defined by the number of accidents); it was found thay ar 8
of 1] intersecdon conflicts are significamly correlated with
accidents a1 %5% confidence with B » 084, with three incer-
segtions having B2 Q.81 [2].

Trafiic Conflict Standards at Unsignalized Infersections
Traffic conflict standards were developed for both conflict
frequency and conflict seventy using the resulls of the 100
conflict surveys. Cumulatve distnibutions for vaniows meas
sures were developed. Examples for these measures include:
the average hourly conflzer (AHC) raie, deflined a5 the ioal
number of observed conflicts at an imersection divided by the
number of observauon hours, the AHC sz per 1,000 cmer-
ing wehicles (AHOTEY); and the average conflict seventy
[ACE), defined as the wotal conflict severity scores divided by
the towal number of conflicts. Examples of AHC rate distribu-
tion, AHC/TEY distribution, and ACS distribution for
unsignalized imersections are shown in Figuees 1, 2, and 3,
respectively. Using these standards, the conflict risk at
unsignalized intersections can be compared with other inter-
sections whers surveys have besn conducted. Separate cumu-
lative distributions were also developed for subgroups of in-
tersections (e.g., signalized intersections) and adjacent land
use {e.g., commercial and residenual).

Using the AHOTEY and the ACS characienstics at each Sur-
veyed intersection, an [ntersection Conflict Index (ICT) was
established using a scatier plot diagram, as shown in Figure 4.
Liks the level-of-service measuse for capacity, the ICI iz in-
tended to summarizs the conflict risk a1 an intersection and
ranges from A (low frequency and bow severity) to E (high
frequency and high severity). The ICT regions were determined
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using one standard deviation of the calculasted mean of the
overall ACS and the AHCTEY, The ICI therefoe indicatas
the relative nek of being involved in a conflict at an inersec-
uon

TRAFFIC CONFLICT SIMULATION

Compuier simulatien of raffic conflicts would reduce the need
for trained observers and on-site observation tme. In 1994,
research condected at the University of British Columbia [1]
resuited tn the development of a conflict simuolation model for
unsignalized (stop and yield) interzsctions. The Traffic Sys-
tems Conflict Sioulation {TS5C-5im) model was validaied
using actual conflict survey data collected for the ICBC Road
[mprovement Program. TSC-5im uses tme proximity 1o haz-
ard as the dover-perceived measure of safety to simulaie con-
flicts. The meodel delermines bekavioral responses based on
he driver’s reactions 10 hazards pereeived through TTC mea-
sures. A traffic conflicr 32 viewed as a unigus, indspendent
criical event in the traffic process that signals a hazard and
fepresents a discree nzk al a certain severity level, The con-
cepe of the raffic conflict, showing the relationship berwcen
the TTC and the eriucal event occurmence, is shown in Figure
5. PointAin the figare indicares TTC when the evasive action
(braking) is stamed, representing the available mansuverdng
space at the dime of braking, Point B gives the TTC__, reached
during the approach.

The model 15 uragque in wiing a technigue of Importance sam-
pling: that is, during simulation, the madel saves characteris.
tie information for oaly thase conflicts predefined as “signifi-
cant,” and s1ores these events for later study, Graphic anima-
ton displays are used 1o show how the conflicts ccourred and
the value of critical vanables &t the ime. The model was cali-
brated using empirical dara, and simulation resolis correlated
reasonably well with acreal observations,

The mode] is microscopic because it deals with individeal
vehicles as they approach, go through, and depart the inter-
section. Aciions for vehicles in the model include vehaciz gen-
eration, approach to the intersection, choosing a gap (lag),
and procesding to depart. The input paramerers o the model
i lusda: -

* Traffic volumes of all raffic streams

* Percemage of heavy vehicls raffic relatve to the total
wraffic volume

* Type of intersection eantrol
= Speed limdt on the mapar road
*  Pescemage of esch driver typs in the driver population

d Number of lanes for both mazjor and minor roads

. Total default simulsfion Gme

Sewveral other parameters such as move-up Gme, minimum
zllowable headway. tuming speed of vehicles, and maximum
queue lengths are given as constants 10 the model, It iz pos-
sible o change the vidue of thess parameters betwesn simua-
Lon runs.

The Gap Acceptance Process

This process takes place when a vehdcls has w eross or merge
wilh ¢ther traffic streams having differcnt priosity levels ac-
cording to the rules of the road. Bach vehicle is aesigned a
primary eriical gap valus by testing the gap-acceplance fine.
ton according 1o the driver type and the intersection type of
contrel (Table 23

Table 2. Mean and Standard Drevianon of the Gap Accep-
Lance

Yield Control Stap Control
Group Mean  5id, Dev. Mean Sid.  Dew
(Seconds) (Seconds) (Seconds) (Seconds)
*foung males 40 0,75 a0 0.75
Cid males 45 .85 55 0.85
Young females 3.9 1.00 6.3 1.0
Cid famales 5.0 1.25 Ta .25

The primary erntcal gap valus is modified according o the
vehicle type and the number of lanes to be crossed. Vehicles
Urying 0 cross or merge wait for 2 gap in the conflicting raf
fie streami(s) greater than or equal 1o their critical gap. The
critical gap value is oblained by multiplying the primary criti-
cal gap with a delay modification factor. The delay modifics-
tion factor 35 caleulated from the following function:
2L

En=—ﬂ",*ﬂ.{.+c ()

whens

8, = delay modification factor

DlL= the delay value after which driver behavior begins

o change (seconds)

(0, = the stopped delay value (seconds)

= constant valus {saconds)
The walues of B and © were selected as 37 and 0.5 seconds
based on the data provided by Adebisi and Sama [9].

The delay modification factor has an initial valoe of 1.5 when
the wehicle faces no delay; this value decreaces as the vehicls's
stopped delay increasss with 3 minimum theoretical valus of
0.5 when the vehicls faces infinite delay. The mode] assumes
that no drives will accept 2 gap that he or she thinks will cer-
tainly f=2d to a collision. Therefore, 2 minimum accepeable
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gap iz used, with & valoe of 2.0 seconds as 2 ourmuam allow-
able critical gap, based on dta provided by Wennel [10]. Driv-
ers who decide to enter the inizrsection are assigned a single
lane mancuver time. This tume 15 sampled from a truncared
rormil distribution function. The mean and standard devia-
uon of the functon depend on the driver type [11]. The samgpled
mancuver Bme is then cormected according to the number of
lanes to be crossed and the velocle type, A traffic conflict oo-
curs when a driver decides to execule 2 maneuver that puts
him &r her at risk of collision with another vehicle.

Some Model Results

The goal of the model is to study waffic conflicts as entcal
evemt traffic siwations and the effiect of driver and traffie pa-
ramelers on the gecurrence of conflicts. The analysis extends
convenliona gap-atcaptance criteria to describe driver behav.
ior ar unsignalized intersections by adding such paramerers as
driver age, pendes, and waiting time, The model also tests the
impact of wraffie charsctenstics such as volume and speed on
waffic conflica feequensy and sevarity.

For example, Figure 6 shows the model-egablished relation-
ship berwesn traffic volumes and conflicts 2t four-leg inter-
sections, The figurs indicates that over 2 wide range of waffic
volumes, incloding congested conditions, an exponental func-
uon Seems 10 give 3 good fit (o the relation berween waffic
volume and conflicts, However, if only low waffic volumes
are considered (volumes less than the warants for a wraffic
signal), conflicts may appear to be proportional 1o the square
rpat of the conflicting volumes as suggesied by [12]. The
curves representing the eonflicts for yield- and stop-contralled
InlETLEc0ns were very close at low traffic volumes; the dif-
ference berween them increases rapidly as traffic volume in-
creases. This outcome wends to confirm the enginsering prac-
tice of serting a volume warrant that Liomits the volume above
which yield signs should not be wsed 10 contral unsignalized
intersections.

The riationshap betwesn speed and conflicts ar T-intersec-
uons is shown in Figurs 7, The figure indicates an increase in
the number of conflicts as the mean approach speed increases
for & fxed volume. A slight increass was obtained at low traf-
fie volume and a significant inerease at high traffic volumes.

The TSC-5im medel provides a useful ool to reduce the hu-
man resources required for raffic conflict observation. It also
alipws for the techmcal analysis of driver- or road-related
causes of the simulated raffic conflicts. The model will be
fusther calibrated usang the lalest availabls empirical data and
will then be expanded o allow the simolation of signalized
imlersecmions.

Currendy, a viseal information selective acquisiton (VISA)
model is being developed. This model] facilivaes realistic vi-
sual congtraints and gathers information based on a selective
proceds thay allows for events such a5 distractions. [ is 1o be
incorporated into TSC-5im 10 enhance its visval informanon
selection abilities by wsing a broader range of varables per-
tasning 10 the drver’s visual system. Cheerall, the goal i5 to
develop & simulanoen model that 15 comprehensive enough to
be used in & wide range of sredies sequining visual sensitiviny,
such as Intelligent Transporaton Systems (IT5) applications
(in-vehicle navigation sysiems research, ele.) and derailed
encugh 1 model 2 variery of viswal condinons (2pe-related,
intoxicated) within varying driving environmenis.

CONCLUSION

The chservation, recording, simulanon, and analysis of wad-
fic conflict characreristics represent impdrtant new tools 1o
assist in the understanding of traffie operations af interssc-
tions with porential safety deficiencies. This paper has sum-
marized the latest research being conducted in the field of
traffic conflicts. Using data collected feom 30 conflict sur-
veys, waffic-conflict frequency and severy standards have
been established for unsignalized intersecuons. These stan.
dards allow the comparisen of conflict nsk ai varous inces-
sections. An ICT measure was also established to summanze
the imersection conflicl charzcteristics,

The simulaton of waffic conflicts can reduee the human re-
sources required 1w collecr dara. A computer model, TSC-5im,
has been developed 1o simulate conflicts at unsignalized four-
feg and T-intersections. The mode] vtilizes ume proximity to
hazard as the driver-perceived measure of safery o simulane
conflicts, The model detsrmines behavioral responses based
on driver reaction to hazards perceived through TTC mea-
sures, and aliows for the analysis of conflicts as a function of
driver and traffic chamcteristics. The model is thersfore use-
ful a5 both a predictive and analytical tool. The advancements
descnibed in this paper are expected to further enhance the
usefulness of the Traffic Conflict Technigee as 2 1wol to evaly-
ate the safety of taffic operations at hazardous intersactions
and to help in determining effective mitigating mexsunss,
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Figure 3. Average Conflict Severity (ACS) Distribution
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Figure 5. Traffic Conflict Belationship with Time To
Collision (TTC)
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Figure 6. Relanonship Berween Traffie Volume and Con-
flicts at Ungignabzed Fous-leg Imersections
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Figure 7. Relationshap Between Speed and Conflicts at
Unsignatized T-Intersections

ks ray e Pl

10

f hamnppzsssmwmasesses 1
i i = £ o 5 m
Maan Anpenath Soetd Plmvha
Wiekm wEd T

|
| e e B s e el S il
| Sl (] g

148 Session 6 - 1998 National Conference on Access Management



Session 7

Managing Corridor Development
Workshop

Moderator: Kristine Williams, Center for Urban Transportation Research







Session 8

Local Government and MIPO Forum

Moderator: Edward J. Kant, Collier County Florida Transportation
Services Department

Participants: Sarah Ward, Pinellas County MPO
Steven A. Tindale, Tindale-Oliver and Associates, Inc.
Gary Davies, Garmen Associates
David Plazak, lowa State University







Pinellas County MPO Access Management Study

Steve Tindale, Tindale-Oliver and Associates
Sarah Ward, Pinellas County MPO

Abstract

The Pinellas County MPO Access Management Study was developed in three phases. The first phase
involved reviewing other Access Management Systemsand studiesthat wer e undertaken throughout the state
of Florida. Inadditiontothisreview, interviewswere conducted with agencieswithin the County (including
the Florida DOT) which were involved in access management and driveway/median design and control.
Fromtheseinterviews, a report was devel oped which discussed issuesand concerns. The subjectsdiscussed
were;

» Classification standards

» Datavariables required to do an access management classification

e Development review process

» Design of new roads

e Land development regulations

» Benéfits of the plan

»  Concernof theamount of effort needed to implement an Access Management processfor the County

* Useof Florida DOT classifications

Phase two involved initial data sampling and the initial classification of these sampling and the initial
classification of these sampleroads. During this phase, a sample of the County roads was chosen and data
was collected fromthissample. Ananalysiswasdone and a preliminary assignment of access classification
was made based on existing conditions.

Phase two involved initial data sampling and the initial classification of these sample roads. During this
phase, a sample of the County roads was chosen and data was collected from this sample. An analysiswas
done and a preliminary assignment of access classification was made based on existing conditions.

Phase three was completed in three steps:

» Data collection for the complete County road system

» Analysis - Thisincluded analyzing driveway and median spacing, the average lot size, land use,
posted speeds and lane configurations. From this analysis, a determination of the correlation
between these variables was compl eted.

»  Processclassification - Development of classification procedures, implementation of proceduresfor
classifying roads, and theinitial access classification and process.

»  Processclassification - Devel opment of classification procedures, implementation of the procedures
for classifying roads, and the initial access classification for all County roads.

Legal counsel (County Attorney) was involved throughout the development of the classification process.
Care was taken to ensure the legal defensability of both the classification and process.

After completion of Phases 1, 2, and 3, the County has utilized this classification as guidance in the
development review, permitting and access control processes utilized by the County.

This project can serve as a role model for communities to use in implementing access management at the
local level.
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AGENDA

..... » Background
» Data

« Conditions
e Process

Study Goals

..... » Develop Standards
e All County Roads

» Define New Process
» Adopt Ordinance

Field Data Collected
¢ Percent Developed
e Median Type

e Median Openings

Connection Openings

Background

Comp Plan 1989

MPO Access Mngt.
Committees
MPQO/County Wide Issue

DATA COLLECTION

o Attributes =
e Quality Control =
* Guidelines =

Quality Control
* Field
E Sample 5% of segments

RO\ E Reviewed All Eight
Attributes
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Guidelines for Field Data Collection
e Signals
e Land Use

e Parcels

Percent Developed

BASE CONDITIONS

* Non-State Roads
» Current Access Classification
» Use of Attributes

UPGRADE JUSTIFICATION
(Classification)

Database- Reports-Maps

MAP (:j

FIELD
OFFICE

DATABASE

UPGRADE CONCEPT

» County Significant
Development

« State Concept of Current
Class

Steps In Classification Process

Base Classification

Review
« Initial Determination

« Second Recommendation

Two Committee Reviews
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MPO ROLE

« Implementation
— Modified Study
— Adopted Standards
— Field Verification

Safety, Efficiency, and Goods
Movement
1.9 Policy

Pinellas County shall implement access
management standards in accordance
with the median opening and driveway
connection spacing maps contained in
the Transportation Element as Figures 7-2
and 7-3. These standards shall be

ORGANIZATION
CHANGE

* More Efficient
* More Consistent
e Use During Review Process

COMPREHENSIVE
PLAN

e Policy =

e Ordinance =

* Maps Adopted

Ordinance 97-51
Access Management

An Ordinance Amending the Pinellas
County Access Management
Ordinance 90-13, as amended:

Providing a new title; providing for
additional design standards

. fry=ri] Functional
Highland Criteria Classification
ini Spacing of
Trinit
Ly Upgrade Driveways
Distribution of
Fast Lake Steps % Developed
Distribution of Distribution of
Keers Land Use Widths of Parcels
% Miles at . .
Posted Speed Driveway Median
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L ocal Government Access M anagement | ssues
In New Jersey

Gary Davies, Garmen Associates

This presentation will cover the successful work done by New Jersey DOT, Monmouth County and Colts
Neck Township to create a joint access management plan affecting a critical suburban corridor.

No Presentation M aterial Availablefor Print
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Bridging The Gap Between
Access Management and Local Land Use Palicies

David Plazak, lowa State University

ABSTRACT

Access management has become an increasingly important and controversial issue in many citiesin lowa
and acrossthe nation. In lowa and el sewhere, one of the major obstacles to the successful implementation
of access management principlesis the seeming disconnect between the activities of agencies responsible
for administering roadways and the activities of agencies responsible for local land use planning and
regulation.

Bridging thegap between transportation systemmanagement andland use planning and regulationisclearly
a key to better functioning and safer roadways. However, a recent survey of lowa’s cities and counties
conducted by the Center for Transportation Research and Education found that there is a significant
disconnect in lowa between roadway administration (e.g. driveway permit issuance and control of access
rights) and land use planning and regulation (e.g. master planning and zoning).

In most cases in lowa, larger city and county governments have ordinances pertaining to access
management; however, these ordinances have little direct relationship to an overall transportation plan.
Most local ordinancesin lowa do not fully utilize the powers granted by the Code of lowa governmentsto
control access to roadways. Thereis also no consistent process used by roadway jurisdictions, including
the lowa Department of Transportation, to review local access related changes to roadways except at the
point when driveway permits are being sought by landowners. At the same time, the survey concluded that
city and county officialsin lowa see access management as an increasingly important issue and as a high
priority for action.

This disconnect between what official s think and what they actually practice presents an obvious problem.
There are several potential solutions to this problem, all of which involve improving communications
betweenroadjurisdictionsand land use planning agencies. Afirstlogical stepinimproving communications
isto identify current “ best practices’ across the state and across the nation and use them as models for
localities in lowa to use. Many potential best practices have already been identified in the access
management literature. The next step in a program designed to remove the disconnect between
transportation planning and land use planning would involve modifying these practicesto fit specific lowa
circumstances.

This paper will identify specific ways that land development planning and regulations in lowa could be
strengthened to incorporate specific design principles for improving the functioning of transportation
corridors. At the sametime, it will identify a specific set of programs designed to demonstrate the benefits
of coordinated access management to local land use planners and transportation engineers and planners.
Finally, it will propose a process for identifying where future transportation and land access conflicts are
most likely to arise statewide, such that a state DOT could designate them as high priority areas for
increased interaction and coordinated planning.
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Access Management
And Business Vitality
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An Impact Assessment
Based On Iowa Case Studies

1OWA

Presentation Outline
P—
.
Recap previous business vitality research

Provide background on the Iowa Access
Management Research and Awareness Project

Summarize research methods used
Summarize key research results
Discuss conclusions and recommendations

10WA
A

D

Access Management Research
And Awareness Project
__—_—

Access Management Case Study Locations

¥ Ssidebars (11)

1OWA
e A
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The Problem

— —

Businesspersons think access changes could
negatively impact their sales or customer base
Retail business failure rates are generally high
Businesspersons often have considerable influence
with local decision-makers

If access management projects are to succeed,
understanding of and support from businesspersons
is necessary

Previous Research Findings
—— -
The majority of businesses do not experience
sales losses as a result of access changes
Any losses that do occur are temporary and are
recovered from within one to two years
Highway-oriented businesses are the most
vulnerable to changes in access
Most motorists support access management
projects, and they are business customers

Case Study Selection

50 possible case studies were nominated by
transportation engineers and planners
throughout Iowa
Criteria for selection included geographic
coverage of Iowa and coverage of different
types of access management issues and project
types
Five business vitality case studies were selected
by the Task Force to reflect a variety of gy
communities and project types

project typ: /I-—
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Research Methods
And Data Sources

.

Retail sales tax data from the Iowa Department
of Revenue and Finance, R.L. Polk city
directories

Opinion surveys of business owners and
managers, motorists/business customers, and
public officials conducted by the School of
Business at the University of Northern Iowa

Sampling rates for business owners/managers
were higher than those for other groups

TOWA
e A
Project Characteristics
e |
L
Community Project Length Year Traffic Traffic
Type (Miles) | Completed | Before After
Project Project
(AADT) (AADT)
Ames Two-way left [0.5 1994 20,500 21,800
turn lane
Ankeny Raised 1.0 1993 12,000 16,300
median
Clive Raised 0.6 1991 26,000 28,000
median
Fairfield Driveway 0.6 1992 16,800 15,800
consolidation
Spencer Two-way left 0.6 1992 14,800 17,600
turn lane
TOWA
Case Study Corridor Sales
Outpaced Their Communities
P— - e |
[

Retail Sales Activity Comparisons

B Corridors O Communities (w/o Clive) |

175.0%

150.0%

100.0%

Cumulative I ndex

75.0%

50.0%
1990 1991 1992 1993 1994 1995 1996

Year

Case Study Communities
P— e |
L
Community | Highway Route Street Name Community
Population
Ames US 69 S. Duff Ave. 47,198
Ankeny us 69 N. Ankeny Blvd. 21,485
Clive Not applicable Nw 86" st. 9,073
Fairfield US 34 W. Burlington Ave. 9,768
Spencer us 71 S. Grand Ave. 11,066
1OWA
Community Retailing
Characteristics
P— e |
L
Case Study Five Year Sales Five Year 1996 Retail
Growth Change In Trade “Pull
Retail Firms Factor”
Ames +8.8% +2.1% 1.14
Ankeny +57.2% +22.7% 1.06
Clive +346.2% +171.0% 1.71
Fairfield +7.0% +10.4% 1.16
Spencer +5.5% +3.4% 1.57
IOWA

Five Year Business Loss Rates Were
Usually Lower in Corridors Than In

TheteC "

0%
50% -
40% -

10%

0% |
Ames Ankeny clive Fairfield  Spemcer Statewlde
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Businesses’ Sales Were Usually
The Same Or Higher After Project Completion

— —
.

5%

Hpecreased
COsame

Huncertain

53% Hincreased

1OWA

7

SEress gt

Businesses Reporting Customer
Access Complaints, By Type
-—__

ERestaurantifast food
OAutomobile-related

A total of 13 of 63 businesses surveyed (21%) reported complaints.

Key Conclusions: Pluses
— - e——
[

Business failure rates in study corridors were generally
below the statewide average

Project corridors outpaced their surrounding
communities in terms of sales growth by 15-20%

Over 85 percent of businesses reported no sales losses
Over 80 percent reported no customer complaints about
access to their business after project completion

Access management projects are supported by a great
majority of motorists, who are also business customers

There is some anecdotal evidence in Iowa that improved
roadways can lead to urban redevelopment

Businesses Reporting A Loss Of
Sales After Project Completion
P—

IEE————— .
Three of 63 businesses surveyed (5%) reported
sales losses; they were:

A real estate office (Ankeny)

A supermarket (Ankeny)

A tanning salon (Clive)
Only one of these, the supermarket, is an
“impulse purchase” or automobile-oriented
business

The supermarket was faced with the
introduction of a new, larger competitor at the
same time as the access change

Support For Access Management
Projects Is Impressive

— —
.

Percentage Expressing A Favorable Opinion Overall

Goup | Ames | Ankeny | dive | Fairfield| Spencer | Average All
(QT) | (Median) | (Mediian) | (Drives) | (CQLTL) Projedts |
Customers | %% 100% 92% 100% 100% 9B%

and
Motorists
Business |91% | 100% 70% 8% 100% 9%
Owners
and

1OWA

CHSS waaGEN

Key Conclusions: Minuses

— g N
[~

Some individual businesses did report sales declines and
customer complaints about access

On average, about 5% of businesses may experience
sales declines following project completion

More may experience temporary declines during
construction, but bounce back

Business support (or opposition) can vary greatly by
project

JOWA
A

7

Prezeepeiierrre
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The Solution

— —

Involve businesses as early as possible in access

management project planning and development

Share real business experiences with them

Let businesses know that they may experience

temporary sales disruptions

Be innovative in finding alternative access solutions

Institute measures to help direct motorists to

businesses where access is changed during and

after the project L
4
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Session 9

Site Impact Analysis Techniques

Moderator: Art Eisdorfer, New Jersey Department of Transportation

Participants: John Taber, Tabermatics, Inc.
Steven A. Tindale and Doug Coxen, Tindale-Oliver and
Associates, Inc.
Sandra Goslin and Art Eisdorfer, New Jersey Department of
Transportation







Utah’s Site Impact Simulation M od€l

John Taber, Tabermatics, Inc.

Thiswill be a presentation on the recently completed tool to assist in site impact analysis. This,
developed for Utah DOT, is a Windows based program allowing the investigator to supply some of the
basic site data(development size, land use, etc.). The program assists in guiding the user to the safest
and most appropriate access features.

No Presentation M aterial Availablefor Print
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Simulation Modelsfor Site Access Analysis

Steven A. Tindale, Tindale-Oliver and Associates, Inc.
Doug Coxen, Tindale-Oliver and Associates, Inc.

Abstract

This paper presents the procedures that were used to develop an access management plan for large
development on a major State road. The process centers on the use of a simulation modal to assist in
evaluating various options for access to this site and to the State road system.

Issues that were evaluated are;

»  The number and types of access points to the Sate road
» Therelocation and specific optimization of location of access from the site to the State road
» Theevaluation of site access for a major development that is using a Sate road

In addition to the access management issuesrelated to directly connecting the site to the Sate road system,
internal circulation and access controls were evaluated for the site itself, including:

» Thelocation of driveways in relation to the road system connecting to the State roads
» The spacing and issues relating to queuing with the site
» Theimpact on site circulation of the modification of site access to the State road

This presentation will show the various modeling tools that are available, the set-up of these tools,
application of site access control measures, and site design as it related to access control on Sate road.

The specific model used is CORSM. This model was used not only to assist in making a determination of
access controlsto protect the State road but to assist the developer in understanding the issues related to
gueuing, access, and circulation within the site.

Through use of thistool’ svisual presentation, the devel oper, neighborhood citizens, and everyone involved
could clearly see the issues surrounding access management and its impact both on the State road and the
siteitself.

Thisproject can serve asarole model for public agencies, site devel opers, and individuals concerned with
access management at the local level.

We propose to show a “ real-world” issue concerning site access controls, site circulation, and site access

management. Thisdemonstration will bethrough pictures, videotape, and most importantly, the use of state-
of-the-art simulation/animation tools.
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Osprey Av From Arlington St to Hillview St
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Parking
Garage

Existing Cape
Surgery Plus

New Medical

Office Building

50th Percentile Queues with Cape Surgery 95th Percentile Queues without Second Left
Medical Office and Parking Garage Turn Lane on Hillview. Note long queue on
Expansion. Garage egress not functioning. CWC parking garage access.
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EQUITABLE TRAFFIC IMPACT ASSESSMENTS

Arthur Eisdorfer, New Jersey Department of Transportation
Sandra Goslin, New Jersey Department of Transportation

ABSTRACT

Introduction In 1989, the State of New Jersey enacted the “State Highway Access Management Act . The
Act required that the Department of Transportation (NJDOT) adopt comprehensive access management
regulations. The regulations, the “State Highway Access Management Code”, require that owners of
large, proposed traffic generators pay their fair share of the cost of highway improvements that are needed
to accommodate the added traffic from their developments. This fair share is determined through a traffic
impact study, which is part of a State highway access permit application. These studies include analyses
of locations where an applicant's traffic will have a significant impact on the State highway network, and
subsequently indicate where traffic mitigation may be needed.

NJDOT recognized that substantial engineering was associated with determining the fair share for a large
development. However, NJDOT found the complex calculations to be necessary to comply with the law.
The Act establishes that NJDOT has a public trust responsibility to effectively manage and maintain each
highway within the State highway system to preserve its functional integrity and public purpose for present
and future generations. It also states that land development activities and unrestricted access to State
highways can impair the purpose of the State highway system and damage the public investment in that
system. It further indicates that, in implementing access management, NJDOT should avoid undue burdens
on property owners. NJDOT concluded that the work to determine the fair share was necessary to protect
the public, even though it imposed some burden on applicants.

This paper will explore how fair share responsibility is determined, using methods that comply with New
Jersey’s Access Act and Code. It will cover the necessary information to include in a traffic impact study
to be able to reach a fair share determination. The steps required to produce the information include
preparing a scope of study, analyzing traffic, proposing traffic mitigation, and calculating the fair share.

Traffic Impact Study A traffic impact study is a report that analyzes anticipated roadway conditions with
and without a proposed development. Those required by NJDOT contain several major sections: a scope
of study, which identifies the locations to be studied, the analyses of traffic conditions at these locations,
and, if necessary, proposed mitigation measures and calculations of the applicant's fair share of the cost
of these measures.

Scope of Study The selection of locations to analyze for possible traffic impacts can be a source of
disagreement between professionals representing a transportation agency and a developer. New Jersey has
created a method that objectively identifies such locations. It is called a scope of study and it establishes
the locations where traffic attributable to an applicant's development will have a significant effect on the
State highway network. Traffic at these locations is then analyzed in a traffic impact study. A scope of
study includes trip generation for a site, as well as the trip distribution and site traffic assignment.

Traffic Analysis / Mitigation The access permit process in New Jersey requires that traffic mitigation be
considered twice. The first occurrence is in a theoretical determination of the improvements that would
provide sufficient capacity to accommodate traffic to be added to the State highway system. These
improvements are tested through levels of service analyses, to ensure that standards for degradation of
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traffic flow are not exceeded. The costs of the improvements needed to mitigate violations of the level of
service standards are determined next.

Traffic mitigation is considered again, after an applicant's fair share cost has been computed. The
mitigation that the applicant will actually be required to build must then be established. From the
previously identified improvements, those that will be equal to the fair share cost must be agreed upon
between NJDOT and the applicant.

Fair Share Cost Determination Highway improvements generally provide large, incremental increases
in capacity. However, a small increase in capacity may be all that is needed to accommodate the
additional traffic artributable to a new development or the expansion of an existing development. Under
these circumstances, there is a need to establish the proportion of the capacity that the applicant should
be responsible for.

New Jersey established a method of calculating fair share responsibility in 1992. The method meets the
subsequent tests of "individualized determination”, "related in both nature and extent to the proposed
development=s impacts" and "rough proportionality", which the United States Supreme Court established
in the landmark Dolan vs. City of Tigard case in 1994. This paper will explain how such fair share
determinations are made.

Conclusion The improvements that a transportation agency may impose on an applicant must be equitable
and must be determined through a process that will withstand public and legal scrutiny. In its access
regulations, New Jersey has included a step-by-step process that minimizes subjectivity. This provides
predictable and consistent treatment for those seeking to develop property along State highways. The
method used in New Jersey can also be adapted for use by other transportation agencies.

INTRODUCTION

In 1989, the State of New Jersey enacted the “State Highway Access Management Act”. The Act required
that the Department of Transportation (NJDOT) adopt comprehensive access management regulations.
The regulations, the “State Highway Access Management Code”, require that owners of large, proposed
traffic generators pay their fair share of the cost of highway improvements that are needed to accommodate
the added traffic from their developments. This fair share is determined through a traffic impact study,
which is part of a State highway access permit application. These studies include analyses of locations
where an applicant's traffic will have a significant impact on the State highway network, and indicate
where traffic mitigation may be needed.

NJDOT recognized that substantial engineering was associated with determining the fair share for a large
development. However, NJDOT found the complex calculations to be necessary to comply with the law.
The Act establishes that NJDOT has a public trust responsibility to effectively manage and maintain each
highway within the State highway system to preserve its functional integrity and public purpose for present
and future generations. It also states that land development activities and unrestricted access to State
highways can impair the purpose of the State highway system and damage the public investment in that
system. It further indicates that, in implementing access management, NJDOT should avoid undue
burdens on property owners. NJDOT concluded that the work to determine the fair share, described
below, was necessary to protect the public, even though it imposed some burden on applicants.

This paper explores how fair share responsibility is determined, using methods that comply with New
Jersey's Access Act and Code. It will cover the necessary information to include in a traffic impact study
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in order to reach a fair share determination. The steps required to reach the conclusion include preparing
a scope of study, analyzing traffic, proposing traffic mitigation, and calculating the fair share.

TRAFFIC IMPACT STUDY

A traffic impact study is a report that analyzes anticipated roadway conditions with and without a proposed
development. The traffic impact studies required by NJDOT contain several major sections: a scope of
study, which identifies the locations to be studied, the analyses of these locations, and, if necessary,
proposed mitigation measures and calculations of the applicant's fair share of the cost of these measures.

There is a substantial body of literature available on the subject of traffic impact studies. Some noteworthy
guides include:

o “Traffic Accessand Impact Studiesfor Site Devel opment” , a Proposed Recommended Practice,
prepared by the Transportation Planners Council for the Ingtitute of Transportation Engineers,
1988.

o “Evaluating Traffic Impact Studies’, prepared by the Michigan DOT, Tri-County Regional
Planning Commission, and the Southeast Michigan Council of Governments, 1994.

e “Site Impact Analysis Requirements Manual”, prepared by the British Columbia Ministry of

Transportation and Highways, January, 1997.

NCHRP Report 348, “ Access Management Guidelines for Activity Centers’, 1992.

*  New Jersey State Highway Access Management Code, N.J.A.C. 16:47-4.30.

Some common deficiencies of traffic impact studies were identified in the Michigan report. They include:

* Lack of uniform standards.

»  Communities do not adequately address traffic implications of land use plans.

* Contents of studiesvary. A standard practiceis needed.

*  Community leaders lack a guide for reviewing traffic studies.

» Traffic impacts are often inappropriately used as a reason for denial.

*  Somecommunitiesrequiretraffic studiesfor very small projectswhich have negligibleimpacts.

*  Somecommunitiesallow very large-scal e projects, which seriously compromisetheintegrity of
the roadway system, without evaluating likely traffic impacts and necessary mitigation.

These deficiencies highlight the importance of consistency. However, consistency is difficult to achieve
through the use of guidelines. Such an approach fosters individual application of the guidance and leads
to a reliance on the personal preferences of the agency representatives. This results in inconsistencies and
inequities. More consistent and equitable outcomes are achieved through mandatory procedures and
requirements, coupled with the judicious granting of variances. This approach also provides the flexibility
that is generally desirable to address truly unique conditions.

In 1992, the Access Code adopted by NJDOT contained comprehensive requirements for traffic impact
studies. Simple studies cost several hundred to several thousand dollars to prepare, while complex studies
cost many thousands of dollars to prepare. NJDOT staff review of the early traffic impact studies
frequently found flaws in basic assumptions. Many of the costly analyses based on these assumptions then
had to be rerun. In 1997, with the readoption of the Access Code, NJDOT reduced the risks and costs
to applicants by allowing the scopes of study to be reviewed in advance of the submission of an application
containing a traffic impact study. Scopes of study are addressed in more detail later in this paper.
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The initial issue with regard to a traffic impact study is determining when one is necessary. The sources
listed above contain information that indicates that common thresholds range between 50 and 200 peak
hour trips. For the sake of consistency and predictability, an agency should specify a threshold. NJDOT
requires a traffic impact study for any application for a development with an expected peak hour volume
of 200 or more vehicle trips directly accessing a State highway.

NJDOT requires that traffic impact studies address existing conditions, the no build conditions anticipated
at the time a development is predicted to open, and the build conditions expected at the time a development
is proposed to open. NJDOT does not require analyses of other horizon years, such as 5, 10, or 20 years
after the opening of a development. This is not necessary, because NJDOT regulates all connections to
State highways and requires mitigation of most impacts from most large developments. NJDOT accepts
responsibility for the cumulative impact of small developments and for some impacts of large
developments. However, other transportation agencies require analyses of future horizon years. These
are usually agencies that only regulate connections to roadways and do not require analyses of locations
other than direct access to the site in question. Such agencies may need to require an applicant to be
responsible for future conditions at the direct access, unless the agency is willing to assume the
responsibility and use public funds to address future conditions.

The following sections describe the major components of a traffic impact study.

A. Scope of Study

The selection of locations to analyze for possible traffic impacts can be a source of disagreement between
professionals representing a transportation agency and a developer. New Jersey has created a method that
objectively identifies such locations. It is called a scope of study and it establishes the locations where
traffic attributable to a proposed development will have a significant effect on the State highway network.
Traffic at these locations is then analyzed in the traffic impact study. A scope of study includes the trip
generation for a site, as well as the trip distribution and site traffic assignment.

Many jurisdictions have not established a means of objectively identifying locations that should be
analyzed. Still other jurisdictions have set distance limits, such as the nearest intersection on either side
of a proposed development, or 2 kilometers along the highway from the side property lines of a proposed
development. Both the lack of specified criteria for defining locations to be analyzed and a distance
threshold fail to adequately protect motorists from potential traffic congestion.

To illustrate this point, consider the perspective of one motorist. All other motorists have the potential
to create traffic impacts. For the subject motorist, there is little relevance to the origin or intended
destination of the other motorists on the road. Therefore, the subject motorist is not concerned whether
a competing motorist has a destination one block away, one mile away, or 10 kilometers away. The
subject motorist does not want to be impeded. This perspective provides support for the conclusion that
impacts should be determined based on the number of site vehicles that impact a location, rather than the
distance between the location and a proposed development.

This same point can be illustrated by viewing an intersection in isolation, as shown below. Site A is two
miles from the subject intersection and it will add 300 peak hour trips to that intersection. Site B is one
block from the subject intersection and it will add 300 peak hour trips to that intersection. In this
example, both developments should be assessed identically for their impacts at the subject intersection.
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Intersection Im pact

Site A

300 A ing B

1 Block

Step 1 - Trip Generation

The first step toward completing a scope of study is to develop the trip generation for the proposed land
use. New Jersey-sAccessCoderequiresapplicantsto usethecurrent edition of theInstitute of Transportation
Engineerspublication entitled ATrip Generationg, or superseding trip generation ratesthat have been adopted
by NJDOT. Thetrip generation establishesthenumber of tripsassociated with asitefor theweekday AM and
PM and weekend peak hours, aswell as 24 hour countsfor aweekday and aweekend day. Thetrip generation
in each peak hour must be established so that the appropriate analyses can be performed in Step 6.

Step 2 - Trip Distribution

Oncethetrip generation is established, the next step isto develop atrip distribution for sitetraffic. Thetrip
distribution indicatesthe percentage of sitetraffic coming from each direction, such asnorth, south, east, and
west. The most common methods of developing trip distribution include the gravity model, which uses
population densities and distance from the site as part of a mathematical egquation, and marketing studies.
Other factors should a so betaken into account, such asacompeting land use, whichwould draw traffic away
fromthesite, or natural barriers, which would impedeacustomer fromreaching asite, such asariver without
anearby bridge.

Step 3 - Site Traffic Assignment

The next step isto develop atraffic assignment for the site trips. The anticipated trips are assigned to the
existing roadway network using thetrip distribution, aswell asany knowl edge of theareathat wouldinfluence
apotential Acustomer( to chose oneroad over another. A figure should then be developed illustrating the site
traffic using each segment of the roadway network.

Step 4 - Tripsnot Considered

Thereareseveral different typesof tripstoidentify and removefrom consideration when preparing ascope of
study, even though these trips are pertinent to atraffic impact study. Theseinclude pass-by trips, aternative
access trips, and existing site trips. The pass-by trips are trips that pass the site, on their way to another
destination, before the proposed site is developed. These trips may be planned or unplanned. For instance,
every night on theway home fromwork you passdirectly by your bank, but you only stop in on payday. That
isaplanned trip. However, one night on your way home, you realize you are going to need extra cash for
dinner and so you stop by the ATM machine at the bank. That isan unplanned trip. These are pass-by trips,
since neither trip isanew trip to the roadway network, because you travel the road every day. Pass-by trips
are removed from a scope of study because these trips do not create impacts as a result of a proposed
development.
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Alternative access trips are also not reflected in a scope of study. These are trips that access the site from
access points not located on the State highway frontage of the site. The percentage of site trips using
alternative access should be justified by some form of supporting documentation, such asagravity model or
license plate survey.

Thecarsinthefollowing figureindicatewhen alternative accesstripsare considered in atrafficimpact study:

When do Alternative Access Trips M atter!

i Scope i Amalysis | Mitigation | Fair Share
Poof Study | ! ‘

T S I P

Access

Alternative |
Access o

Thefinal type of tripsthat are not included in a scope of study are existing sitetrips. When an existing land
useisexpanded or changed, theexisting sitetripsareaready sanctioned. Only theAnew( trips, thedifference

between theexistingtripsand the proposed trips, need to beincluded in ascopeof study. Thefollowingfigure
illustrates this point:

Whatare "New" Trips?
B e
B VoS- v
G G e
A A

A A

FEBe o A= m
A A

Step 5- Half trips

If an agency held every developer responsible for thefull length of every trip to and from each devel opment,
the agency could assess each developer for twice the total traffic impacts from their development.
Consequently, an applicant should not be held responsible for impacts along the full length of atrip fromits

origin to the site or from the site back to the origin. NJDOT established the half-trip rule to avoid double
counting.

Once pass-by trips, alternative accesstrips, and existing tripsare eliminated fromthetotal trip generation for
adevelopment, the hal fway point for each remainingtrip should beidentified. Thehalfway point wouldbethe
midpoint between the origin and destination for each trip. The half of each trip furthest from the site should

be eliminated from the scope of study. The remaining trips should beillustrated on a site traffic assignment
figure.
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Step 6 — Analysis L ocations

The next step is to identify the locations that must be analyzed. These locations are usually signalized or
unsignalized intersections. However, they may also be at other locations that can be analyzed based on the
techniquesin theA1994 Highway Capacity Manual@ (HCM), Special Report 209, such asmerge and diverge
points for ramps and jughandles, and weavesin the vicinity of ramps.

Therearetwo teststhat NJDOT usesto determineif apotential analysislocation needsto beanalyzed. They
are based on the half trips, as screened above:

100 peak hour sitetrips. See Figure 1.
10 percent of the anticipated daily site traffic. See Figure 2.

=, 10% Rule

e !ﬁg‘ FOR
' 48 DAILY SITE TRAFFIC
e —— (Total Site Trips = 1000)

Site
Driveway
B83% 2% 2%
o L._ 81
: —2% N == Jd L ]_m J Ce—,, State Highway
i Nk O 1 —2 2% |
i r
A B C Intersection
(9%) (94%) (6%) %
NO YES NO >10% ?

Figure 1
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FOR
PEAK HOUR TRAFFIC

(Site Trips = 300 Peak Hour Trips)

40— r'

20

A
(140)
YES

[/ J— r

10

B
(270)
YES

J L. I_zu .} Ce—q State Highway

C Intersection
(30) Peak Hour Trips
NO >1007?

Figure 2

Any location where there are at least 100 peak hour site trips and at least 10 percent of the anticipated
daily traffic is a location that must be analyzed. In the example above, Location B would need to be
analyzed, because both of these tests are met. Whereas Locations A and C would not need to be analyzed,
because both of the tests are not met.

Once all of the six steps have been completed, the scope of a traffic impact study will have been defined.

B. Traffic Analysis / Mitigation
After a scope of study has been prepared, there is additional information that is needed before the actual

traffic analyses can be done.

following figures:

1.

180

This information is frequently presented graphically and includes the

Background traffic. This is developed from traffic counts that are taken in the vicinity of the
locations to be analyzed.

Projected growth traffic. This figure is necessary when the build year for the site is later than the
year in which the traffic counts are taken. These projected counts are developed by using growth
rates. NJDOT generates growth rates on a semiannual basis.

Traffic from other sites. These figures show potential traffic from developed sites that were not
reflected in the traffic counts because the sites were unoccupied or not yet open for business.

Total background traffic or Ano-build@ traffic. The traffic volumes shown on the three previous
figures are added together to create thisfigure.
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5. Total traffic or Abuild” traffic. Thislast figureisgenerated by addingthetotal sitetraffictothetraffic
shown on the no-build figure.

The following figure illustrates build traffic volumes.

Build Traffic Volumes

Site
Traffic

Total Background
Traffic

-

[m1 Background

| @2 Projected Growth
1O 3 Other Sites
| o site

As part of a traffic impact study, an applicant should analyze the effect the proposed site traffic has on the
highway system, for those locations identified in the scope of study. This is done by performing analyses
in accordance with the Highway Capacity Manual and comparing the before and after levels of service.
This should be done for each peak hour. When a land use has a peak hour where its trip generation is
higher than the trips it generates during the peak hour of the highway, the peak hour that is analyzed
should be the hour that has the highest combination of site traffic and highway traffic. This insures that
the applicant analyzes the site traffic when it has the greatest impact on the highway network and,
therefore, on the motoring public.

The NJDOT has adopted level of service standards for each type of analysis, such as signalized or
unsignalized intersection. These standards allow some deterioration in level of service from the no-build
condition to the build condition. A violation occurs when the allowable deterioration is exceeded.

If a violation of the level of service standards occurs, then traffic mitigation must be proposed to reduce
the deterioration to within the tolerance set forth in the standards. Some examples of traffic mitigation
of a level of service violation are a change in signal timing, a lane addition, the addition of traffic signal
to an intersection, or even the installation of an interchange.

The access permit process in New Jersey requires that traffic mitigation be considered twice in a traffic
impact study. The first occurrence is in a theoretical determination of the improvements that would
provide sufficient capacity to eliminate any level of service violations. Traffic mitigation is considered
again, after an applicant's fair share cost has been computed.

C. FAIR SHARE COST DETERMINATION

Highway improvements generally provide large incremental increases in capacity. For example, the
addition of one lane on a freeway may increase the capacity of that freeway by over 2,000 vehicles per
hour. However, a new shopping center may only add 400 peak hour trips to a nearby freeway.  The
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addition of left turn slots at a signalized intersection may increase the capacity of that intersection by over

500 vehicles per hour. However, an expansion at an office park may only add 120 peak hour trips to a
nearby signalized intersection. In each of these cases, the smallest possible increase in capacity is larger
than the capacity increase needed to accommodate the added traffic from the development. Consequently,
there is a need for an equitable means of charging proposed development for the additional capacity it will
require. It is that proportion of additional capacity of a proposed highway improvement that the applicant
should be responsible for.

New Jersey established a method of assigning fair share responsibility in 1992. In the three prior years,
several other methods were considered, but all were found unsuitable. An example of a method that was
rejected follows next.

The Popular Method
One of the rejected methods had numerous supporters. It was based on the following factors:

$ Number of existing vehiclesin the peak hour at alocation =# Before
$ Number of vehicles added in the peak hour from the development = Applicant traffic
$ Cost of added capacity =Total $

Thispopular, but rejected method, computed the applicant=sfair share responsibility based on thefollowing
equation:

Applicants$ = Total $* Applicant traffic
(Applicant traffic + # Before)

Usingthismethod, an applicant adding 200 peak hour tripsto aroadway carrying 3,800 peak hour trips, where
the roadway required a$500,000 improvement to increase the capacity by 1,000 peak hour tripswould have
afair share of $25,000.

Eventhough thismethod isused by somemunicipalitiesin New Jersey, NJDOT found it to beunworkableand
inequitable. Thisisbecausethe method, in effect, assesses existing traffic for ashare of theimprovement of
thehighway. Y et theexistingtraffic already fitson theexisting highway and theexisting traffic doesnot cause
the need for the improvement.

Theinequity of thismethod iscompounded when multipleimprovementsare needed over time. Thefollowing
chronicle illustrates this point:

1990 Motorist A movesinto a new housing development and pays $100 towards a 2-lane road
through the devel opment.

1995 Motorist B moves into a new development across town and wants to ride
on the 2-lane road, but the road is at capacity. The government widens the two lane road
to 4 lanes. Motorist A and Motorist B each pay $50 in taxes for the widening.

2000 Motorist C moves into a different part of the community and wants to ride on the 4 lane

road, but the road is at capacity. The government widens the 4 lane road to 6 lanes.
Motorists A, B, and C each pay $33 towards the widening.
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Total $ $183 $83 $33

This example leads to the following conclusions:

1. Motorist A, who was comfortable on the road, had to continually pay to maintain that comfort.
2. Motorist A paid a disproportionate share of the cost of the road.

3. Each motorist paid a different amount to be able to use the same road in the future.

This method leads to an inequitable outcome.

The NJDOT Method

The method of determining fair share proposed by NJDOT, and subsequently adopted for use on State
highways, involves the following six steps. These steps are summarized on the flow chart at the end of
this section.

Step 1 - Site traffic

All traffic entering or leaving site driveways that connect to a State highway has the potential to be
included in the assessment of fair share responsibility, except for pass-by trips and existing site trips. The
remaining traffic is analyzed as previously described in this paper. An applicant is responsible for the fair
share of the cost of mitigation at each analysis location where a level of service violation occurs. At a
particular location, there may be existing capacity available to accommodate some or even all of the
applicant s traffic. See Graph 1. Therefore, it is necessary to split the site traffic into two components.
The first is comprised of site traffic that can be accommodated by the available capacity. This is called
the acceptable component. The second is comprised of the site traffic that cannot be accommodated by
the available capacity. This is called the level of service violation component. See Graph 2. Therefore,
if there is no level of service violation at a location, then there is no level of service violation component
and there is no fair share assessed for that location.

Site Traffic = Acceptable Component + LOS Violation Component

Fair Share Determination Fair Share Determination

Vehicles

per
Hour

Graph 1

Step 2 - Capacity Increase

The traffic mitigation proposed at each location must add sufficient capacity to accommodate the
anticipated increase in traffic from the proposed development at the time the proposed development opens.
For fair share purposes, "capacity" means the maximum traffic volume possible at level of service E. In
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addition, the proposed traffic mitigation needs to be compatible with future plans for the highway at each
location.

The capacity increase is the difference between the capacity after mitigation and the capacity before
mitigation. See Graph 3.
Capacity Increase = Capacity After Mitigation - Existing Capacity

Step 3 - Fair Share Proportion

The fair share proportion establishes how much of the capacity increase will be used by site traffic at each
location. It is important to note that the applicant is only responsible for capacity that could be constructed
by the applicant and would be consumed by site traffic. The fair share proportion is equal to the level of
service violation component divided by the capacity increase, as reflected in the following formula. On
Graph 4, it is the magnitude of the violation component that is used to establish the proportion of the total
cost that is the fair share cost.

Fair Share Proportion = LOS Violation Component/Capacity Increase

Mitiggation

Vehicles
per

- Vidlation

| Acceptable
e

Traffic

R - d :

Graph 3 Graph 4

Step 4 - Traffic Mitigation Cost

The cost of traffic mitigation at each location is based on the costs that NJDOT would incur if it provided
the mitigation. Even though some applicants may be able to provide improvements at a lower cost than
NJDOT, the value of the improvements must be established on a uniform basis. This is particularly
important if NJDOT accepts funds from an applicant, in place of the applicant constructing the mitigation,
and NJDOT then uses the funds to make the improvements.

The cost of traffic mitigation at a location is the sum of the mitigation elements shown below. Ultility
relocation costs are not included. In New Jersey, utility relocation costs can be the responsibility of the
applicant, NJDOT, or the utility company. The determination is based on who will implement the
highway improvements and whether the highway improvements are for a public or private purpose.
Because the determination is not straightforward, utility relocation costs are not included in fair share cost
determinations.

Design of the mitigation

Right of way appraisal and acquisition
Construction of the mitigation
Management of the construction

Ll o

184 Session 9 - 1998 National Conference on Access Management



5. Environmental cleanup, environmental mitigation, and permits
Mitigation Cost = Sum of the mitigation elements

Step 5 - Fair Share
The fair share is determined for each location where there is a level of service violation component. The
fair share is derived separately at each location from the fair share proportion, established in Step 3, and
the cost of the mitigation established in Step 4, as also reflected in the following formula:

Fair Share = Fair Share Proportion x Mitigation Cost

Step 6 - Total Fair Share
Frequently, traffic from a site will have impacts at multiple State highway locations. When this happens,
the total fair share is determined by adding together the applicant's fair shares at each of the locations
where level of service violations occur.

Total Fair Share = Sum of the fair shares at each study location

Applying the NJDOT method to the previous fair share example, an applicant adding 200 peak hour trips
to a roadway carrying 3,800 peak hour trips where the roadway required a $500,000 improvement to
increase the capacity by 1,000 peak hour trips would have a fair share of $100,000. This is substantially
higher than the $25,000 result in the rejected fair share method. However, the NJDOT method more
appropriately assigns the costs for highway improvements to those who create the need for the
improvements.

NJDOT Fair Share Method Meets the Highest Standards

In 1994, the United States Supreme Court decided the landmark case, Dolan vs. City of Tigard, Oregon.
Mrs. Dolan filed suit against the city because she believed that the city had unfairly assessed her for flood
control and transportation impacts associated with the proposed expansion of her appliance store. In
deciding the case in favor of Mrs. Dolan, the court found the assessment by the city to be lacking an

"individualized determination”, "related in both nature and extent to the proposed development s impacts"
and not possessing a "rough proportionality" to the impact.

The NJDOT method for determining fair share meets each of the tests prescribed by the United States
Supreme Court. The method results in a determination that is unique to the application. Therefore, it is
an individualized determination. The method requires a capacity cure for a capacity impact and the larger
the impact, the larger the cure. Therefore, it is related in both nature and extent. The larger impact
resulting in a larger cure also meets the rough proportionality test.

Rules for Fair Share Determinations
Rule 1 - NJDOT can only require fair share contributions towards the cost of constructing capacity
improvements to the State highway system.

Rule 2 - The site traffic to be considered must directly ingress or egress the State highway from the
applicant s property. Traffic going to or from a State highway via someone else s lot or via a side street
is not considered in a fair share determination.

Rule 3 - The highway improvements may include, but are not limited to, roadway and structure

widenings, frontage roads, intersection improvements, structures, reverse frontage roads, and alternative
access.
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Rule 4 - Improvements that benefit only the applicant are entirely the applicant's responsibility and are
not considered in the fair share determination. Examples of this are acceleration and deceleration lanes
for a site driveway, and left turn slots which only provide access to a site.

Rule 5 - NJDOT may either have the applicant pay money, in an amount equal to the fair share to
NJDOT, or NJDOT may permit the applicant to construct the improvement at the applicant's expense and
under NJDOT supervision.

Rule 6 - If the NJDOT elects that the applicant pay fair share money, but NJDOT does not anticipate that
the mitigation identified for a location will be implemented within 15 years of the date of the permit, then
the applicant has no fair share responsibility at that location.

Rule 7 - If NJDOT permits the applicant to construct mitigation, then these improvements are to be at
one or all of the locations where level of service violations would occur. NJDOT considers the needs of
the applicant and the public, when determining the highway improvements to be constructed.

Rule 8 - NJDOT must hold all fair share money it receives in a designated account and identify the fair
share amount for each location.

Rule 9 - Fair share money held by NJDOT may be expended on any of the mitigation elements listed in
Step 4 above and at any of the locations for which the funds were collected.

Rule 10 - NJDOT must refund any fair share money and accrued interest applicable to the mitigation at
a location, if the improvement is not implemented within 15 years. The refund will be made to the owner
of the lot at the end of the 15 years.

Rule 11 - If NJDOT accepts a right-of-way dedication, the value of the dedicated land is a credit against
the applicant s fair share.

Rule 12 - NJDOT may release fair share money and accrued interest, or any portion thereof, to any
federal, state, regional, or local entity, or to any person or private entity for implementing highway

improvements at the identified locations.

CONCLUSION

The improvements that a transportation agency may impose on an applicant must be equitable and must
be determined through a process that will withstand public and legal scrutiny. In its access regulations,
New Jersey has included a step-by-step process that minimizes subjectivity. It also requires the applicant
to perform calculations and submit the documentation in a traffic impact study as part of a State highway
access permit application. This provides predictable and consistent treatment for those seeking to develop
or redevelop property along State highways. It also provides equitable treatment for those motorists
already traveling on State highways.

The method of determining fair share contributions used in New Jersey can also be adapted for use by

other transportation agencies. In addition, this method can serve as a model for non-transportation
agencies to determine other types of infrastructure impacts and responsibilities.
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Fair Share Flow Chart
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Working With the Media Workshop

Moderator: Steven Hurvitz, Minnesota Department of Transportation







Working with the Media Workshop

Steven Hurvitz, Minnesota Department of Transportation

Thisworkshop will provide the transportation professional with insight into techniques and strategies that
can be used when dealing with the media. Thisworkshop will also provide advice and insight about the
journalist’s strategies and techniques when dealing with reportgarticles.

No Presentation M aterial Availablefor Print
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States, In a State of Change,

Panel Discussion

Moderator: Philip Demosthenes, Colorado Department of Transportation

Participants: Art Eisdorfer, New Jersey Department of Transportation
Del Huntington, Oregon Department of Transportation
Robert Krzeminiski, Florida Department of Transportation
Cecil Selness, Minnesota Department of Transportation







New Jersey
State of Access Management Changes

Arthur Eisdorfer, New Jersey Department of Transportation

New Jersey

State of
Access Management
Changes

NO Deep Changes in:

» Statute
» Administrative Rules
* Practices

Adopted Housekeeping Changes

Added definitions

Clarified

Corrected

Changed grammar

Changed office designations
Reclassified some highway segments

Adopted Substantive Changes

» Added folerances for access point dimensions

* Allowed some access along turn lanes

+ Added emergency access and firehouse driveways

+ Changed LOS standards

* Addressed gated access points

* Deleted travel demand management plans

* Required application with 1 year of preapplication

» Expired old permit when construction begins on new
permit

1992 Level of Service Standards
Urban

No-Build Build with Improvements
LOS A or B>>>>323>25>>L08 C Midpoint
LOS Cor De»rrzrzze=>>1/2 of LOS D, but not into LOS E

LOS E o1 Frorr=x205>No Deterioration

1992 Level of Service Standards

Urban
A
B Mitigation
Level of . Required
Service c
without
(sge[t_raﬂw D No
efore) Mitigation
E Required
F

A B C D E F
Level of Service with site traffic (After)
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1995 Level of Service Standards
Urban

Ieip=Faazld Build wilh Eogrey ementy

LO5 A B, C T o Bt i af diffcrence betoges
Fxicting LO% amd bettom aff
L0% E

LES Fobbiolmnhnlnlbbnbg Dedsinrinsa

1995 Level of Service Standards

Urban
|
A
| Miligatinn
Level of B Reguired
Sevice - |
withan : |
sile IralTiz |
o | Mo Mirigalsn
[Belare) Hequid
=
-
F L

A 3] o (k) E F
Level ol Bervice with nite tradle (Afier)
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(Changes to propose for permits

= Muld applhication eategory called
“Wolunteer'

= Clanly that comer clearamee includes
interssction gadii

+ Add appeal process for penmil exparation

+ Require existing denial of sceess lines o be
shown en applications

Changes to propose for projects

+ Establizh date for reasonable aliemative
DEGGEE
+ Diefine:
- Convenient
= Dt
- Htats highway ingress znd egress
+ Stamdardize sign placement and letier size
for revocation signing
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Minnesota's Access Management Initiative

Cecil Selness, Minnesota Department of Transportation

Background
Minnesota’s Access mOffice Established March, 1997

Management Initiative - Growing concern about access management.
= — National trend.

i —Minnesota commitment came from
National Conference on workshop held August of 96:

Access Management mGuest speaker - Del Huntington - Oregon
October 6, 1998 — Priority initiative in Mn/DOT Strategic Plan:
mGary Sokolow - Florida

Background Work Plan
mMinnesota Legislation mBest Practices W Consult Broadly
& ~ Minnesota — Steering
Study access management. - Natonmide Committee
—Consult broadly. s Vergil Stover, = Engineeting
—Develop comprehensive Eud oepke _Sﬂnﬂlee
statewide policy. mStudies Committee
—Report to Legislature January ~Systems thinking o\ rkshops
1999, — Market research
~ Safety
:m|m . o wsg Man PI
Systems thinking ey e

Different Perspectives

- ‘:1 ’ m Landowners - property values

T : m Developers - profitable ventures

m Neighborhood - privacy

m Local community - growth, tax base

e m County - tax base and infrastructure
L. = e R ® Mn/DOT- safety, statewide mobility
,—‘—"'ﬂ’—mk Sy b5 T8 X IPADNG gy Srikem i 3
e e g (BiAietsetonscrey m Driving public - all of the above +
oo 73 sty P s convenience

1388 0 Seercpng Fegey Svsem)
s
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Individual Rationality

m Everyone seeks to minimize their
own immediate and visible costs.

m The name of the game is to
externalize your costs.

Diffused Management

m Decisions about development and
land use are made at the local
level.

m Decisions about the major
highways are mostly made at the
state level.

Decision-Making Time Lags

mThe land use and economic
development process is fast:
—6 months - 2 years

m The ability of the highway
authority to respond is much
slower:
-5+ Years

Problem Time Lags

mLarge problems arise from many
small, uncoordinated decisions
made over time.

m By the time the problem is
apparent, the best solutions are
no longer available.

Market Research

mMethodology W4 sites
m Qualitative

m 3 customer
groups
u live on road
w shop on road
n travel through

Market Research Questions

m Purpose of trunk highways.
mProblems they perceive.

mChanges in land use.

mRelationship of land use and roadway.
m Safety risks.

m Suggestions for improvements in
roadway.

198
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Market Research Conclusions

Market Research Conclusions

m Primary purpose of trunk highways
should be mobility.

m Drivers want well-organized,
understandable and convenient access
and are willing to drive a little further to
reduce danger and frustration.

m Drivers are very sensitive to how well
the roadway operates.

m Drivers are supportive of good
roadway design:
mThey responded positively to the
FHWA video.
m Drivers were aware and cautious of
areas with many uncontrolled
accesses.

m Drivers were conscious of the needs
and rights of existing business.

Market Research Conclusions

m Drivers were not aware of the
jurisdictional issues but expected public
agencies to take the action needed to
address access management issues.

m There was a high degree of
commonality of opinion among the
different groups regardless of location
and relationship to the roadway.

Safety Stud

s

omm
FiR

STATISTICAL RELIABSLITY: MIGH ) l
i
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Safety Study Conclusions

m More accesses = more crashes.

u Crash rates vary by road type and land use.

m Highest crash roads.
= Urban undivided with high access.
u Priorities = cost benefit.
m Relationship is causal.
= Confirms national study.
m Case studies confirm benefits of access
technigues.
m Thanks Iowa!

Workshops

m Each district and metro area.

m Cosponsored by county, city and
township associations.

m Present findings and options.
m Breakout sessions to get feedback.
mReport back to participants.

Why Do We Need
to Take Action?

= Major roads are getting clogged.

m Safety is being compromised.

m It’s costing a lot of money.

m Need to manage the system
better.

m Can't build our way out of
congestion.

What are the approaches?

m Engineering best practices:
Dave Engstrom

m Community development best
practices:
Peggy Reichert

Engineering Practices

m Safety study

m Classification system
m Design guidelines

m Permitting process

mWarrants for purchase of
access

Linking Land Use and
Transportation

200
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Partnerships Required

\ eStala

Legal Considerations

mMn/DOT can't just say NO.

mAccess is a property right.

m "Reasonably suitable and
convenient access.”

Local Land Use Decisions
Affect Access

m Subdivision - new lots
mRezoning

m Conditional use permits
m Site plan approvals
mComp plan amendments

Why Partner?
Community Benefits

lgapport desired development.

m Prevent disruptive retrofits,
relocations.

m Protect neighborhoods.
m Expand market area.

m Sustain land values, economic
base.

mEnhance community appearance.

Best Practices:
Community Development

Consider Land Use and

Transportation Together
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' Develop an Adequate Local
Plan for Growth Areas R6ad Nebwork

Access Spacing Guidelines Avoid Commercial Strips

Functional Classification of Highway
Principal |Minor Arterial CTollacior |Local

Type of Accass Artarisl >7.500 <7,500

ADT ADT
A Private Residential |No Direct |No Direct |(2) (2) 2)
Driveways Access Access
B. Commercial No Direct |No Direct |1/8 Mile |1/8 Mile  [(2)
Driveways or Non- Access Access

Continuous
Commercial Streets

C. Non-Conlinuous Wo Diract [1/8 Mile |1/8 Mile | 1/8 Mile  |(2)

Residential Streets Access with No

[Median

Qpening
D. Continuous Local |4 Mile ¥ Mile ¥ Mile  [1/8 Mile  [1/8
Streets and Collector Mile
Streels
E. Minor Arlerials ¥ Mile % Mile % Mile | Mile

%
Mile

Identify Corridors for

Support Commercial Clusters Special Attention
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Retrofit Plans Update Regulations

m Incorporate access management
provisions in:
—Subdivision regulations
—Zoning ordinances
—Site plan reviews

Consult and Coordinate OPTIONS for Implementation
m 1. Education and standards for
mMn/DOT better cooperation.
m Counties m 2. Incentives for stronger
mAdjacent communities partnerships.
mRegional agencies m 3. Mandates for essential

coordination,

Information for Better Incentives for Stronger
Cooperation Partnerships
m Establish access management mPilot projects. .
classification standards. mExpand land use and transportation
: planning.
m Provide access management .
traiii mAccess management planning
raining. grants.
- EXPB”"'Q technical assistance m Expand capital funding eligibility.
capability. mLink transportation investment to
mExpand research. local access management efforts.
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Mandates for Essential
Coordination

m Legislate classification system and
standards.

m Legislate “reasonably suitable and
convenient access” to be consistent with
access management standards.

m Legislate MN/DOT and county land use
approval on proposals next to their roads.

m Require all communities to do access
management plans and regulations.

204
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Session 12

State “Start-ups” Programs
Part I

M oder ator: Robert Jurasin, Wilbur Smith and A ssociates

Participants: Brad Oswald, New Y ork Department of Transportation
Donald Bowman, Virginia Department of Transportation
Herman Joubert, GIBB Africa (PTY) Ltd.







The New York DOT Start-Up Experience

Brad Oswald, New Y ork State Department of Transportation

NYSDOT has launched a broad, collaborative approach to access management which includes corridor
preservation, land use, and finance elements. The emphasisisto include standards and guidelinesin local
ordinances while working with localities on a strategy and plan for key developing commercial corridors
with an uncontrolled state arterial. The objective isto makeit part of the vocabulary, considerations and
the tools for addressing traffic congestion, not a separate program. Many of the tools recommended for
corridor traffic management arefamiliar aslocal growth management activities. Each corridor application
needs a custom set of tools to address the unique devel opment/access problems and political realities.

Seps.

We arein the third year, outreach step of the start-up phase of the program:
* Formulate approach 1994-5

* Prepare educational-training materials 1995-6

» Qutreach presentations and workshops 1996-7

» Applicationsin planning, mitigation & design 1997-8

* Fullyintegrated corridor approach 1998-?

Experience/L essons Learned:

* Localities & MPOs have responded well to the introductory outreach

e Case study successes & field experience are invaluable “ selling tools’

* Programhasto be actively “ sold” for collaborations and applications

» Flexibility isimportant externally, while “ cookbook” seems attractive internally....training materials
need to be adjusted accordingly

*  Programfits state “ business friendly/economic devel opment” objectives

Conclusion:

Three dedicated staff in the Central Office, Albany, have made steady progress to implement the new
statewide Program. A flexible, collaborative approach has been successful in the outreach to localitiesand
MPOQOs; but more new internal training activity is needed in order to reach steps 4 and 5 — widespread
applications and the objective of a fully integrated corridor approach. In sum, it has been an interesting
creative and rewarding start-up process that promises future applications at state and local levelsin NYS.

Presentation

No presentation material available for print.
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A Case Study for Adopting A Comprehensive
State-Wide Access M anagement Program

Donald Bowman, P.E., J.D., Virginia Transportation Research Council

ABSTRACT

Thisreport analyzes comprehensive highway access management programsand looks at the potential
benefitsand legal limitsto Virginiaadopting such aprogramto replace Virginia srather limited site
specific permitting process. In 1942, Virginia passed legidlation defining the right of private
homeowners and commercial establishments to make connections to state highways. Va. Code
§33.1-197 (private entrances) and 833.1-198 (commercial entrances). The statutes established a
permit processfor commercial and private entrancesto state highways, administered by theVirginia
Department of Transportation (VDOT) in accordance with the Minimum Standar ds of Entrancesto
Sate Highways. However, the Minimum Standards do not establish a comprehensive access
management plan for Virginia shighway systemsand have been criticized for being too permissive.

In 1980, Colorado becamethefirst stateto enact acomprehensive highway access management code,
with strict safety and traffic criteriafor private accessesto public highways. Sincethat time, Florida
and New Jersey have also adopted comprehensive programs. However, Virginia's access
management process continues to be a case-by-case permit review process.

This report considers the relative benefits of access management, analyzes the legal obstacles in
Virginiafor acomprehensive program and discusses optionsVirginiamight consider. Thereport also
includesananaysisof Virginia slegal and regul atory framework withinwhich an access management
program would operate.

The Appendix contains two aternative models for access management regulation to assist
policymakersin their decisions.

Session 12 - 1998 National Conference on Access Management 209



=
T

j_td;,r for Adopting a Compi

"

210 Session 12 - 1998 National Conference on Access Management



implement comprehensive
program
« Developed strategies to sell
___ acpess managament
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+ Highway entrance Minimum 3 m
Standards -
+ Land use development manual
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+ Educating legislators i : ;
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Highway Capacity Manual and
Median Analysis Techniques
Workshop

Moderators: Dane Ismart, Louis Berger and Associates
Gary Sokolow, Florida Department of Transportation







I mplications of Changesin the Unsignalized
| nter section Procedur e on Access M anagement

Dane Ismart, Louis Berger and Associates

Thegoal of access management isto reduce the accident rate and improve the flow and speed of trafficona
highway system. Numerousresearch studieshave consistently shown that the more access pointsper mile, the
higher the accident rate. Access management techniquesreducethe number of conflict points. Therefore, itis
logical for accident rates to be lowered as the average distance between access points increases. This
relationship is shownin Figures | and 2.

Figure 1. Relationship Between Accidents Per Mile and Average Access Spacing
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Figure 2. Accident Rates for Road Sections with Different Traffic Volumes and Access Point Frequencies
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Access management also maintains traffic flow by reducing the number of access points and maintaining
significant distancesbetween signal's. Thecurrent Highway Capacity Manual [1] statesthat for every right turn
accesspoint thefreeflow speed of amulti-lane highway drops.25 mph. Toachieveefficient traffic progression
and operate at consistently high speeds, the optimum distance, as shown in Table 1, must be maintained.

Table 1. Optimum Signalized Imersection Spacing for Efficient Traffic Progression

“Cyce “Speed [mgh)
Length 25 0 35 40 45 2] 55
[sec) Cistance in Feed
D 1,700 1230 T 1,760 1,080 2,200 2430
70 1,280 1,540 1,800 2,050 2310 2,500 2820
an 1470 1,760 2,080 2,350 2.640 2,930 320
20 1.630 1,980 2310 2,640 2,970 3,300 3,830
120 2.200 1,640 3080 34520 3,960 4,400 4,540
150 2750 3.300 3,850 4,400 4,950 5500 G, 050
The access management weasments that reduce aceident rates and improve flow can be cateporized in the followine manner.

A. Limit number of conflict points

B. Separate conflict points

C. Limit deceleration

D. Remove turning vehicles from through lanes

These treatments translate into actions such as consolidation of and joint use of driveways. States and local
communitiestend to requireminimum distance of highway frontage between center linesof accessdriveways.
A typical spacing standard for access drivewaysis shown in Table 2.

Table 2. Waushara County Spacing Standards for Access Driveways

Class of Highway | Mirdmum Distance ¢ Minimum Cistance
Highway Frontage Access Criveways
Batween Cenledine May Be Located o
| Access Driveways Cererine of an
| Intersecting Highway
| Glass A Highways
Pringipal Anesials 1,000 feet 1,000 fiaet
Winor Anenals 600 fee GO fest
Coletlors 0 et 300 feat
Class B Highways : |
Collectors 300 fesn | 300 fie
Lecl 1 75 feet 150 fee
| Class C Hghways 75 feat 150 fest

The implementation of techniques to consolidate driveways and concentrate traffic presents an interesting
dilemma. By consolidating drivewaysthe number of conflictsare reduced, accidentsarelowered and speeds
are maintained. However, by consolidating traffic on side streets or on ajoint use drive-way, the traffic may
be increased to the point where it may become necessary to convert an unsignalized intersection into a
signalized intersection. The signalization of an intersection, especially close to other existing signals, may
resultinageneral decreaseinroadway speeds. Signalizing anintersection may evenresultinahigher accident
rate than existed with the unsignalized intersection.

The decision to signalize an intersection depends on many factors, including delay experience and accident
history. Typically, an intersection will be evaluated on the basis of the MUTCD warrants to determine if
threshold values have been reached and to determineif critical volume, delay, or accident values have been
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reached. Also, an analysis using Chapter 10 of the HCM will be conducted to determine the delay or the
operating level of service of the intersection.

Any changes in the unsignalized capacity analysis procedure would have an impact on access management
effortsto consolidate driveway spacings. Capacity changesthat result in ahigher capacity at agiven level of
servicewould permit greater driveway consolidation that would not resultin signalization. Lesscapacity would
make driveway consolidation more difficult.

Current proposalsfor changing the unsignalized capacity analysis proceduresinclude, but are not limited to:
A. Modifying the conflicting volume formulas

B. Modifying base critical gaps, move-up times

C. Using adjustment procedures, including anew procedurefor estimating capacity with araised or striped
median or two-way left-turn lane on the major street

D. Adding aflared approach analysis
E. Expanding progression signalization analysis

Each of these changeswill affect the consolidation of drive-waysand side street traffic. An analysis of these
changes and their effect on access management follows.

First, we will examine the changes in determining the conflicting volumes to the minor street through
movements and the minor street |eft turns. The new procedure doubles the conflicting major street left-turn
volume as part the new method for estimating conflicting volume. The new formulae are:

Figure 3. Potential Capacity-Four-Lane Highway
CONFLICTING VOLUME

1 By 7
Minor St. Through = e : !
2VI+V2+5V3+2V4+V5+V6+V15+V16 % 1400 \
- BN
Movement Crit. Vol. — 1200 T P TR
where: ;3 b -'LR\ N _
VI = major street |left turn volume 5 RSN G
L 'I_‘\ =1 T |
V4 = opposite direction major street |eft turn volume E 2 \l\"g\\\ ; - -
. = '™ b, i
V2 = major street through volume o e R~
V'S = opposite direction maor street through volume 200 ; ﬁ““:g_?;:_;_ﬁ_ -
V3 = major street right mm volume o Tt s LR
V6 = opposite direction major street right turn volume B o S0 00 000
V 15andV 16 = conflicting pedestrians Conflicting Vohema Yo,

By doubling themajor street | eft-turn volumesfor determining the conflicting volumeof minor-street through
and left-turn movements, the capacity of these movements will be reduced. The relationship between
conflicting volume and potential capacity can be seenin Figure 3. Holding all other parameters constant, the
doubling of the conflicting left turns will decrease the capacity of through and minor-street left turns by an
amount dependent on the size of the conflicting left turn. For example, if the VI volume was 100 |eft-turning
vehicles, then movement 8's capacity would be reduced by an amount correspondent to the total amount of
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conflicting volume. At alow conflicting volume, thereductionin capacity would be 100 vehiclesper hour. At
ahigher conflicting volume the capacity reduction would be significantly less.

What are the implications of the conflicting volume changes for access management? If this were the only

change, theproposed unsignalized procedure changewouldresultinaworse level-of-servicewhendriveways
were consolidated.

The second change was in the base critical gap and follow-uptime and their adjustments. As proposed, the
critical gaps and follow-up time are shown in Table 4.

Ascanbeseenin Table4, critical gap timesare reduced for left turnsfor major streets but are increased for
minor-street right and left turns and minor-street through movements.

Table 4. Critical Gap (C5) and Follow-Up Tims

Two-Lana Four-Lane Fobow-Up Time
15945 1997 19947 1090 10047 1639 44

B oG CG CE CE L o N

Lefl-Turm Majod Streel 4.1 50 4.1 dd 2.2 21 |
| Right-Turn Major Streed B2 55 6.9 53 33 26

Throagh Mavemend

Mince Streed 6.3 60 6.5 6.3 4.0 33 §

Lef-Turm Minor Streel A 6.5 75 1o 35 34 i

With an increase in critical gap time, capacity will be reduced. An anaysis should show that the new
procedure will forecast asmaller capacity for all minor street movementsand anincreasein capacity for the
maj or left-turn movement. To demonstrate this change, the following examplewill be run under both the old
procedure and the proposed method.

Zample Problem for Major Street East-West

Lafts Throwghs  Rights
East Bound 30 300 0
West Bound 5 300 o0
| Moeth Bourvd 0 bl 30
South Bound k| 70 a0

The sample problem is run using the 1994 HCM procedure and the proposed 1997 method with the only
differencesbeingthedoubling of thecritical volumefor | eft turnsand the changesin critical gap andfollow-up
time. Heavy vehicles, grade, and pedestrians are set at zero to keep all other parameters equal.

Theresults of the runs are not encouraging since a comparison of the old analysis versus the new procedure
shows adrop in capacity for al minor-street movements and an increase only in the major-street left turn.
Although the rninor-street left turn and through movement capacity reductions are small, it will make
consolidation of driveways more difficult without installing signals. Infact, in thisexample, the southbound
minor-street movement goes from alevel-of-service C to D.

Table 5 isasummary of the results for the sample problem for both the old and new method.
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Table 5. Resulis of Sampls Problem Analysis

[ 1684 HOM 1957 Proposed

| Delay Capacty LOS Delay Capaciy LOS
Lefi-Tum Mzior Shreet 34 1,112 A 33 1222 A
Righi-Turn Major Streed 13 118 A 44 B45 A
Through Movement 141 uz C 27 24 D
Minor Streed

| Lefi-Tumn Minor Street 169 249 ¢ 300 156 D

At this point, the proposed changes in times and critical volume calculations will lower the capacity for
comparableintersections. Thethird major modification, two-stagegap analysis, shouldincreasethe capacity
of unsignalized intersections. Thischangeinvolvestheimpact that amedian or atwo-way |eft-turn lanewill
have. If the major road hasamedian or TWLTL wide enough to serve as astorage area (as shown in Figure
4), then minor street through and left turns will enter the intersection in a two-stage process.

Figure 4. Imtersection With Two-5Stags Gap Acceptance

Ei
|E|
|

Thecapacity of an unsignalizedintersection with amedian storage areashoul d besignificantly higher thanfor
anintersection crossing an undivided highway. Theconflicting volumewill besignificantly lessfor each stage
of avehicle crossing adivided highway versus an undivided highway. To determine the increased capacity
potential amedian has, wewill runthesample problem again asadivided and undivided high-way. Thecritical
gap and follow-up timewill be made the same so that the only differencewill betheintroduction of amedian.
Median storage space will consist of two vehicles.

Median Capacity Analysis
A median capacity analysis was done based on the configuration shown in Figure 4.
Given: V1 =100 yph
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V2 = 600 yph
VS =400 yph

Theminor street through capacity, undivided, was 144 vph and theminor street through capacity withamedian
was 342vph.

As shown in the sample problem, the capacity of the minor street through movement for the unsignalized
intersection is144 vph versus 342 vph for an unsignalized intersection with median storage for two vehicles.
The results are consistent with the empirical data discussed in NCHRP Project 3-46.

As part of Project 3-46, capacities calculated from standard HCM models were compared to field capacity
measurementsof unsignalized intersectionswith rai sed mediansor two-way left-turnlaneson themaj or road.
Theresultsof Project 3-46 indicated that rai sed median storage space increases capacity by aratio of 2.1 and
the TWLTL causesanincrease of 2.8 versusanintersection without amedian. Using theseratios, the sample
problem capacity for the two-stage analysis should range from 302 (144 x 2.1) to 403 (144 x 2.8), depending
on the type of median treatment. The sample problem's capacity with a median treatment is 342 vph, well
within the estimates developed in NCHRP Project 3-46.

Theincreased capacity resulting from median trestment has major implicationsfor access management. The
doubling of capacity indicated by the two-stage analysis easily compensates for reduced capacity resulting
fromecritical gap and critical volume changes. Flared approachesand aproperly designed progression system
can also increase the capacity of unsignalized intersections.

SUMMARY

What doall of these changes mean i n applying accessmanagement techniquesto arterial s? Access management
techniquesthat consolidate driveways reduce major street delay but result in greater delaysto the side street
traffic entering the arterial. The 1997 proposed unsignalized intersection capacity procedurewill calculate a
lower capacity and higher delay versusthe 1994 HCM procedureif design or signalizationimprovementsare
not made. By modifying the design of the unsignalized intersection to include median storage areas, flared
approaches, or aprogressivesignal systemto maximizethegapsat theunsignalized intersections, the capacity
will be gresatly increased and driveways could be consolidated with less tendency for signalizing the
intersections.

Changesinthe 1994 HCM unsignalized intersection procedure mean that it iscritical for highway engineers
and planners to consider roadway and signal design when implementing access management treatments.
Without coordination of design and accesstreatment, theimprovementsin safety and the reductionsin delay
may be lost to increased signalization. A closer tie must exist between access management and highway
capacity to maximize the benefits of access management treatments.
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Access Management in Maryland

Dan Scheib, Maryland Department of Transportation

Presentation

Thisreport focuses on how access management has evolved and is being applied to the Maryland’ s Primary
System since our last presentation to the conferencein 1993. Maryland has become extremely successful in
controlling access to our Primary System in itsrural travel corridors.

One of the first things that Maryland did with, respect to access management, was to establish an Access
Management Program for the State of Maryland' s Primary Highway System.

Access Management Program

The Access Management Program was established to maintain and improve safety on the State Primary
System.

Access Management Team

The programisoverseen by the AccessManagement Team. The Teamiscrossfunctiona and wasformedto
review access issues in selected corridors. Team members include:

Office of Real Estate (ORE) - responsible for purchase of properties and frontage.

Engineering AccessPer mitsDivision (EAPD) - submitsaccess permits, site plansand building permits
to the team for review and comment. They are a so the liaison with the local jurisdictions.

Office of Counsel (OOC) - provides advice on legal issues.
Office of Traffic and Safety (OOT& S) - provides advice on traffic on traffic related issues.

Office of Planning and Preliminary Engineering (OPPE) - coordinates the team effort and monitors
expenditures to purchase frontage/properties.

The Teamreview each devel opment plan, site plan and entrance permit that comes beforethem. Theseplans
aresubmitted throughlocal planning offices. Theteamwill devel op and/or eval uate optionsregarding access
for each plan and formulate recommendationsfor access. Theserecommendationsareforwardedto thelocal
jurisdictions for acceptance and in most instances implementation.

Review and Coordination

The Team review the request to determine:

» Doesthe property have aternate access to the highway?
« If not, can aternate access be provided?

If they determinethat the property has access an alternate means of access, |.E. another public road, theteam
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will try to obtain access controls along the part of the property that fronts on the highway and make a
recommendation to the local jurisdiction that the site use the alternate means of access.

If alternate access will be viaafuture service road the team will try to obtain access controls along the part
of the property that fronts the highway and also issue a“ TEMPORARY” access permit until suchtimeasa
serviceroad can be constructed and at that timethe direct accesswill be closed and all accessto and from that
property will be via a service road.

If a property were to be landlocked by the SHA’s proposed improvement the Team may recommend the
purchase of this property.

I do not wishtomakeour review processsound overly simplistic. Therearemany research stepsintheprocess
once the property isintroduced to the Access Management Team. For example:

Ifitisa“For Sale” property, right-of-way appraisalshave to be madetoo determinethevalue of the offer.

If an entrance permit, site plan, building permit, or subdivision plat isrequested to be reviewed we have
to determineif there is a change in land use that will increase trip generation from the property.

The Team must determineif the property can be serviced either now or in thefuture. If the property can
not be serviced the team will prepare arecommendation package to pursue the purchase of the property.

The results of the review are coordinated with the local planning office. This process has fostered an
Access Management dialogue with the local jurisdictions, promoting Access Management on local
roadways as well.

The Team has refined access management process of the Primary System over the years.

OPPE has devel oped access management concepts for most of the corridors under their purview. These
concepts are developed in coordination with the local jurisdictions and are used to guide development and
redevelopment. They areal so used to monitor purchasesand access management decisionssuch asthelocation
of public road access points and where temporary access permits are issued. These plans are flexible and
intended to be implemented through the local jurisdications devel opment process.

The Team is responsible for:

»  Obtaining access controls through the local development process.

»  Purchase of access controls.

» Development of long range corridor access plans.

The three major travel corridors used to refine the techniques of managing the program are:
* MD 2/4 -in Calvert County
e USH0-fromUS 301 to Salisbury
 US301-fromVirginiato US50

Obtain controlsthrough the Local Development Process

The Teamworksthrough thelocal devel opment process at the time of site plan review by recommending the
[imiting the number of access pointsto a site or redirecting the access to the lesser traveled roadway. The
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Team may also request donation of access controls at the time of review.

If the county agreeswith therecommendati on they would put anotation onthesite planindicating accessdenia
except where approved by SHA. The Team considers this technique as restricting access via the local
development process. The property owner normally accepts the conditions of the site plan approval. The
frontage is considered restricted because the controls are not deeded to the SHA.

* TheTeamisalso developing aprototype deed that can be used to obtain the access controlsin the name
of State Highway Administration (SHA).

A corridor that exemplifies access management through the devel opment processisthe MD 2/4 corridor in
Calvert County MD. It has 188,900 (35 miles) of frontage. The SHA has secured 940’ of controls viathe
access permit process while the county has restricted access to 22,000' of frontage on MD 2/4 for atotal of
13% (23,000 - 4.3 miles) of frontage restricted.

Pur chase of access controls

In 1990 the Team readlized that working through the local development process was a tool to have access
restricted via site plan notation. The Team felt a higher level of access control was necessary and they
requested SHA Senior Management to set up funding for the purchase of accesscontrols. Thismoney wasto
be targeted for the purchase of agricultural controlsin the US 50 corridor.

US 50 servicesthe Maryland/Delaware Peninsulaand ocean resort area. Thetravel corridor isover 90 miles
inlength and servesregional summer beach traffic from Washington, DC and Baltimore, MD aswell aslocal
and commuter traffic. During the summer peak periods traffic flow on US 50 increases as much as 150%.
This increase in traffic flow has historically created problems throughout the corridor. There were
approximately 60 milesof US50 where SHA did not control access....when the access program wasinitiated.

Since 1990, SHA has purchased 57 percent of the agricultural frontage (approximately 30 miles) for $3.5
million on US50. Thereis approximately 52 miles of agricultural frontage on US 50.

The establishment of afunding source for access management is key to the program and more importantly
shows commitment from the State of Maryland in supporting access management.

This technique is applied to rural areas where agricultural frontage is fairly inexpensive, compared to the
commercia andresidential frontagecostsinurbanareas. Maryland alsoleavesbreak inthefrontagefor future
development of the parcels, these breaks are for public roads.

L ong Range Access M anagement Plans

L ong range access management plans are being devel oped for 18 miles of the US 301 corridor. These plans
will be used to guide devel opment and redevel opment of property to wheretheir future access can belocated.
These plans are being developed while the SHA completes the NEPA process and begins formal Project
Planning studiesfor the US 301 corridor in Maryland from US 50 to the Nice bridge over the Potomac river,
approximately 40 miles. These access management plans are being developed in partnership with thelocal
governmentsimpacted by thecorridor. (Thesetypesof accessmanagement planshavebeen devel opedfor the
US 50 and MD 2/4 corridors.)

Access M anagement has also influenced/or prompted
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» Development of coststo purchase access controls by linear foot.
» Development of acosts to close access points.

» Review of spacing of public road intersections desired goals to provide 1/4 mile spacing (1,320 feet) of
public road intersectionsin rural areas.

¢ Minimization of Crossovers.

»  Corner parcelsnew accessto belocated viathelower functioning road, unlessdenial of that accesscreates
acompelling safety problem.

» Thejoint development access management conceptswith local jurisdictionsthat will alow for economic
growth and devel opment while maintai ning or improving mobility/safety, circulation and capacity of the
existing roadway.

* Thedeveloping a deed that could be used at time of site plan approval for the owner to transfer access
controls across the front of the parcel to the SHA.

L egidation

The 1997 General Assembly passed legidlation that allows SHA to deny NEW accessto our highway system
when alternate access is available or when safety is a concern. Annotated Code of Maryland under
Transportation sections 8-620 and 8-625

* SHA policy isto apply this authority along the primary system.

* Major changeinaccesspolicy - inpast SHA was obligated to approve accessto parcel sthat front on state
highways or purchase controls even if other reasonable access was available, i.e. corner parcels.

» Thelegislationwould only beappliedif the countiesdevel opment approval processfailedto obtaindenial
to the State system.

* SHA’spolicy isto apply this authority along the Primary System, but it may be applied to the State
Secondary systemaswell where safety isapredominant factor. Wewill apply thispolicy outsidepriority
funding areasdesignated by the countiesunder Smart Growth. We havemet with all the county planning
directorsto explain our application of thelaw in detail. We will work through the county development
process to manage access to the State Highway System.

SMART GROWTH

In 1996 the Maryland General Assembly enacted the Smart Growth Bill which will guide growth to suitable
areas. Inrural areasgrowthwill bedirected to existing popul ation centersby focusing spendinginthosearess,
including partsof |locally designated growth areasthat constitutethemost effectiveand efficient use of taxpayer
dollarsto best preserve existing neighborhoods. This bill limits state funding of projects to Smart Growth
areas. Itsimpact on Transportation Projectsby providing funding for projectsthat maintai n existing systems,
provided that the project does not increase highway capacity. Projects that serve to connect state priority
funding areas as long as they are access controlled to prevent development that is inconsistent with Smart
Growth Legislation and/or constrains development that will detract from main street business areas.
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Access Management as Strategy in a Statewide Safety Goal

Michele Gallant, Carter-Burgess, Inc.

Abstract

The Florida Department of Transportation (FDOT) is beginning to update the Florida Transportation
Plan (FTP), a statewide 2020 Long Range Transportation Plan which sets forth the policy under which
FDOT conducts its planning, design and construction activities. This Plan identifies four goals, the first
of which relates to safety. This goal strivesto provide “ Safe transportation for residents, visitors and
commerce.” To help achieve this goal, FDOT has developed several objectives and strategies, all of
which could be impacted by the Sate’ s access management policy.

Florida has devel oped access management standards which are present in the Rule Chapter 14-97,
Florida Administrative Code. These standards are implemented, to varying degrees, based on the
functional classification of each roadway. For example, the Florida Intrastate Highway System (FIHS)
maintains the highest level access management standards due to the purpose of providing for intrastate
commerce and travel.

To use access management as a strategy for implementing the safety goal, the status of access
management implementation must be assessed. Additionally, a relationship must be formed between
access management, crash rates and safety indicators (i.e., highway fatality rates). Once this
relationship is formed, the study effort will determine how access management relates to the safety goal
of the FTP. For instance, one of the FTP Short Range Component objectives tries to reduce the
percentage of crashes where road-related conditions are listed as a contributing factor. Do road-related
conditions include issues with access management? |If not, should they?

In conclusion, the presentation will discuss how access management policies will help FDOT implement
the FTP safety goal by identifying safety improvements and enforcement needs. Through a coordinated
effort, in all phases of project development, access management could be used as a tool to implement
FDOT' s safety goal.

This abstract represents the approach to a presentation only. Much of the research related to this
subject is being conducted by the FDOT Safety and Statistics Offices and will need to be reviewed, but no
additional research is anticipated for this presentation. It is not anticipated that any detailed research
on access management will be conducted during the FTP update process, however, if the findings of this
research review demonstrate the need for detailed issue analysis, it will be conducted.

Presentation

No presentation material available for print.
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Access Management in Montana

David Rose, Dye Management Group

Abstract

This paper will present the results of the study of access management in Montana. It is being performed
to review the current access management process of the Montana Department of Transportation (MDT)
and identify areas of potential improvement. The objective of this project isto evaluate MDT' s existing
access control policies as they pertain to approach control, site development, and the state/local review
process in addressing access along state highway facilities. This evaluation is being doneto assist in the
development of a systematic overall approach to access management. As urban and suburban land use
densities increase and as traffic volumes and trip generation increase, the influence of the frequency,
location and design of driveways and intersections has become a critical factor in the performance and
safety of the arterial system. Access movements have been clearly identified as a significant element in
accident rates and causes of congestion.

The conflict between movement and land access will increase as development occurs in both urban and
rural areas. The challenge is how best to coordinate access with land development in a way that
encourages economic activity while simultaneously preserving mobility. A systematic approach to access
management is needed - one that provides a sound legal basis for access control decisions. This
approach must be tailored to Montana’s particular needs - its broad range of road types, devel opment
patterns, geography, and political jurisdictions. This need underlies this study.

Presentation

No material available for print.
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Access Management in Practice: The Pretoria Experience

H.D. Vorster, City Council of Pretoria, South Africa
H.S. Joubert, African Consulting Engineers, South Africa

Abstract

Due to the rapid development of previously vacant land as well as changesin land use along important
traffic corridors, the city of Pretoria is under increasing pressure to provide access to and fromthe
street network, especially along major arterials. To preserve mobility and protect the intended functions
of streets, a policy was devel oped for the City Council of Pretoria that would clearly set the requirements
for accesses on different street classes. The policy emphasizes integrated land use and network planning,
with street access forming the interface between the two systems. The policy consists of two principal
components. The first component is a classification of the street network to establish an appropriate
Level of Access (LOA) for each street. These levels vary from LOA O (most restrictive) to LOA9 (least
restrictive). The second component consists of the design standards appropriate to each of the access
categories. These standards include criteria for both signalized and unsignalized intersections and
accesses. Successful implementation of the policy and the approval of Access Management Plans depend
on the cooperation of all stakeholders, including property owners, developers, and relevant City Council
departments.

INTRODUCTION

A policy for the management and control of accessto the street network was devel oped for the City Council
of Pretoria[ 1].Thepolicy wasneeded to protect the street system, particularly thearterial street network, from
functional obsol escence resulting from excessive densitiesor in appropriate spacing of accesses. The goal of
the policy is to prevent future capital expenditure for replacing obsolete streets and roads while still
encouraging development.

Some arteria streetsin Pretoriaare currently deteriorating in their ability to accommodate traffic because of
the conflicting requirements of mobility and accessibility. Because of the economic benefit of passing trade,
transportation official sfeel increasing pressureto allow direct accessto commercial devel opmentsfrommajor
roadsthat carry high volumes of traffic. To balance the needsfor access versus mobility, it wasimportant to
institute access control on streets in accordance with the intended function of a street.

Thepolicy issimilar to access management and control practicesin somestatesinthe U.S.A., butittakesinto
account local conditions and behavior. In principle, the policy consists of the following two components:

1. Accesscategories. Streetsareclassified according to ten Level of access (LOA) categories, ranging from
L OAO (most restrictive) to LOA 9 (least restrictive). Theclassification schemeisbased on thefunctional
classification of streets aswell as adjoining land use.

2. Design standards. Each LOA is associated with appropriate design standards. These standards specify
criteria such as type of access allowed, access spacing, and de-sign requirements.

For the purposes of the policy, an "access' was defined as a private access to or from a public street, in
contrast to an "intersection,” which is defined as the intersection between two public streets. However, itis
important torealizethat accessesto large devel opments, such asshopping mallsand of fice parks, may generate
traffic volumes significantly higher than residential collector streets. From a functional point of view,
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there-fore, there is no distinction between a private access and a public intersection, so asingle standard is
provided for both.

ACCESS CATEGORIES

Theaccessmanagement systemisbased on aclassification of the street network into variousL OA categories.
TenLOA (LOA Othrough LOA 9) wereidentified, and each street isassigned one of theselevels. Thissystem
isaconvenient means of classifying streets becauseit uses numerical symbols, which are simpler and more
flexiblethan word descriptions. The access category approach also has been used in anumber of statesinthe
U.SA., for example, New Jersey [2], Colorado[3]. and Florida [4].

Theassignment of an L OA to aspecific street dependson therel ativeimportance of movement along compared
with ac-cesstothe street, and thelevel of devel opment of adjacent land. Theclassification systemisbased on
the current hierarchical street classification system used in many cities, but is extended to take adjacent land
useand the operating environment into account. The hierarchical classification system placesstreetsthat are
mainly intended to serve through traffic at the top of the hierarchy, while streets that are intended to provide
accessto propertiesareplaced at thebottom of thehierarchy. Anextensiveand detailed roadway classification
system has been used in Pretoria. This system forms the basis of the computerized road network that is
integrated with a geographic information system (GIS) and a transportation demand model. The LOA
classification used in Pretoriais primarily based on this roadway classification system.

The LOA classification system developed for Pretoriais as follows:
LOA Functional Classification System

0 Freeways
Themost restrictive category isassigned to freeways, where full access control isapplied and provision
ismade only for grade-separated intersections.

1. Strategic major arterial streetsin rural areasor streetswith arural character
Thisclassificationisfor streetsonwhichtraffic operatesat high speeds. Providingtraffic mobility ismore
important than providing access to abutting land. Development plans for the adjacent land generally
excludeany commercial or businessrights. Traffic signal sarenot commonly found ontheseroadsand are
not generally desired.

2. Strategic major arterial streetsin urban (developed) areas
These streets provide for high volumes of traffic traveling at relatively high speed. Mobility is more
important than accessibility. Accessislimited to efficiently spaced signalized intersections, which can
providefor high-progression speedsin both directionsof operation. An exceptionismadefor peak traffic
periods, when progression speeds are allowed to decrease to a minimum of 50 kph.

3. Major arterial streetsin urban (developed) areaswith limited direct access
Thisclassificationissimilar to LOA 2, except that somelimited accessesto major devel opment alongthe
street can be provided.

4 Minor arterial urban streets (two-way streetswith two or four lanes and limited access)

These streets are provided to carry medium to high traffic volumes at medium to high speed. Traffic
mobility is still more important than providing access, but alimited degree of access can be provided.
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Major or minor one-way arterial urban streets (commercial streets with a mobility function)
These streets either have a present proliferation of commercial accesses or are considered commercial
streets in terms of town planning objectives, but still have a mobility function as a minor arterial street.

Minor one-way arterial urban streets

This special classification is assigned to one-way arterial streets. The types of traffic conflicts on these
streetsare different than those on two-way streets, resulting in the need for adifferent approach to access
management and control.

Major collector streets
A reasonabl e bal ance between direct accessand mobility needsisprovided on thesestreets. Signal spacing
should allow for an acceptable progression efficiency.

Minor collector streets
Accessand mobility are considered to be of equal importance on these streets. Traffic volumestypically
do not warrant signals along these streets, and therefore progression efficiency is normally not an issue.

Local streets
This category includes most street segmentsin aroad network and providesfor direct accessto abutting
properties.

DESIGN STANDARDS

Design standardsare provided for each L OA category in accordance with theintended function of the streets
within the category. The most important standards are those for accesses and intersections, but standardsare
also given for such factors as:

Signal progression and green band width

Medial access, i.e., median openings to allow turning maneuvers
Marginal access, e.g., right-in, right-out movement only (South African left)
Auxiliary lanes (specifically deceleration lanes)

Design and location of accesses and intersections

Details of the design standards are available in the policy document [1]. In establishing the standards, the
following basic principles were adhered to:

No access or intersection should be located within the functional boundary of another access or
intersection. Thisboundary includesthe extent of auxiliary lanes needed for speed changes (decel eration
and acceleration) plus the required storage length.

Signals should be spaced to provide efficient progression during both peak and off-peak hours. Any
deviationfromthedesired spacingwill |ead to areductionin green bandwidth, resultinginareduced | evel
of service. Different minimum bandwidth criteria, however, maybe allowed for the different LOA
categories because poorer efficiencies can be tolerated on the lower order streets.
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» Excessive access density has a significant negative im-pact on level of service and safety because of
increased friction and conflict.

* Mediansmay beusedtoeither allow or prohibit certainturning maneuvers. Medianscan bevery effective
in blocking turning movements to and from devel opments along aroad. Medians, however, also can be
designed to provide protected space for such turning movements.

* Accesses should, at a minimum, be spaced according to desirable stopping sight distances.

*  Thedesign speed selected for astreet must correspond with prevailing speed limits, except where actual
85" percentile speeds are certified to be higher (based on speed surveys).

ACCESS CONTROL ON EXISTING STREETS

Theformul ation of an accessmanagement and control policy islesscomplexintheidea situation, whereanew
street net-work is devel oped or where little or no development exists along current streets. On most existing
streets, however, retrofit techniquesare needed to improvethe situation. In many cases, traffic operationscan
besignificantly improved by theintroduction of such techniques. Wherethisispossible, theLOA classification
of the street can be modified.

It is, however, not aways possible to retrofit streets to reflect the desired standards for the specific LOA
assigned tothestreets. In such casesin Pretoria, thefact that an exi sting access does not conformto the policy
does not constitute abasisfor the approval of new accesses, new accesses must meet the requirement of the
relevant LOA assigned to a street.

EXPERIENCE WITH THE POLICY

A major problemin South Africaisthelack of understanding and cooperation from devel opersregarding the
need for access control on streets. Developers often consider such control a burden and an unnecessary
constraint on devel opment ,rather than an aid to efficiency. Both effort and commitment by city officialswill
be required to convince devel opers of the need for, and importance of, such control.

The access management and control policy of Pretoriapro-,videsfor Access Management Plans (AMPS) to
regul ateaccessto specificroads. Approval of rezoningapplicationsand sitedevel opment plansrequiresinput
from various disciplines, including town planning and urban design, transportation engineering, and traffic
control. AMPs will assist in providing an unambiguous guide for determining the types and locations of
accesses that can be allowed.

In Pretoria, AMPs have aready been implemented for a number of corridors where applications for
development have been received. These corridors typically carry high volumes of traffic and have a high
commercial potential, resulting in the pressure for development.

CONCLUSIONS

The City Council of Pretoria has introduced a policy to control and manage access to its road network. The
policy establishes LOAs and associated design standards for the various streets in the network, thereby
specifying the type of access, access location, and access design that are allowed on each street. The policy
coordinates|and useand transportationis-suesand invol vesvariousdisciplines. A number of pilot projectsare
under way to develop AMPs for specific streets.
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Restrictive Medians and
Two-Way Left Turn Lanes
Some Observations

Herbert S. Levinson, Transportation Consultant

Presentation

| would like to addressthe choice of median alternativesfrom the broader perspective of theleft turn
problem. For if there were no left turns, the choice is quite straightforward.

Left turnspose many problemsat drivewaysand street intersections. They increase conflicts, delays,
and accidents, and they often complicate traffic signal timing.

* Morethan two-thirds of all driveway-related accidents involve left-turning vehicles,

* Wherethere are more than six left-turns per traffic signal cycle, virtually all through vehiclesin
the shared lane may be blocked by the | eft-turning vehicles.

*  Whereleft-turnlanes are provided along multi-lane highways, each | eft-turning vehicle reduces
the through vehicle capacity by the number of through lanesit crosses (e.g., 100 left turns/hour
across three traffic lanes reduces the through vehicle capacity by 300 vehicles/hour).

Thus, thetreatment of |eft-turnsisamajor access management concern. Left-turnsat drivewaysand
intersections may be accommodated, prohibited, diverted or separated, depending upon specific
circumstances.

Themost common approachisto provide protected left-turnlanes. A synthesisof the safety research
conducted during the last 30 years indicates that removing left-turns from through travel lanes
reduced accident rates about 50% (the range was 18% to 77% based on 9 studies of which 6 involved
before-and-after comparisons). Since the capacity of a shared lane may be 30% to 60% of that for
athrough lane under typical suburban conditions, providing left-turnlanesalong afour-lane arterial
would result in about a 33% gain in capacity each way.

The basic choices for designing the roadway median along many highways is whether to install a
continuous two-way left-turn lane or a non-traversable median on an undivided roadway, or to
replace a two-way left-turn lane with a non-traversable median. These treatments improve traffic
safety and operations by removing left-turns from through travel lanes. Two-way left-turn lanes
provide more ubiquitous access and maximize operational flexibility. Medians physically separate
opposing traffic, limit access, clearly define conflicts and provide better pedestrian refuge; but
adequate provisionfor left and“ U” turnsisessential to avoid concentrating movementsat signalized
intersections.

Let me share with you some safety benefits of these treatments as reported in NCHRP Report 3-52
for studies conducted since 1970:

Session 15 - 1998 National Conference on Access Management 243



Highway facilitieswith two-way | eft-turn lanes had accident ratesthat were about 38% lessthan
experienced on undivided facilities (13 studies, of which 9 involved before-and-after
comparisons).

Highway facilities with non-traversable medians had an overall accident rate of 3.3 per million
vehiclemiles(VMT) compared to about 5.6 per million VMT onundivided facilities (10 studies,
of which 2 involved before-and-after comparisons).

Seven accident prediction modelsfound that non-traversable medianshad about 75% to 85%the
accident rates of highwayswith two-way left-turn lanes and usually lessthan half of the accident
rate of undivided highways.

The estimated total accidents per mile per year were as follows:

Two-Way Non-Traversable
ADT Undivided Highway Left-Turn Lane Median
10,000 48 39 32
20,000 126 60 55
30,000 190 92 78
40,000 253 112 85

244

The Bonneson-M cCoy safety model found about a 15% accident rate reduction for “midblock”
median sections, as compared with TWLTLs._However, it found no safety benefit of TWLTLS
over “undivided” road sections without curb parking.

Accident analyses in NCHRP 3-52 reported rates of 8.99, 6.88 and 5.19 for undivided roads,
TWLTLS, and non-traversable medians, respectively.

A limited number of operationsstudiesfound that removing | eft-turning vehiclesfrom thethrough
traffic lanes reduces delays whenever the number of through travel lanesis not reduced. Some
11 operations models developed over the past 15 years confirmed these findings.

Where median width permits, U-turn movements at designated | ocations can reduce conflicts,
increase capacity and improve safety. They makeit possibleto prohibit |eft-turnsfrom driveway
connectionsonto multi-lane highwaysandto eliminatetraffic signal sthat would not fitinto time-
space (progression) patterns along arterial roads. When incorporated into intersection designs,
they enabledirect left-turnsto be rerouted and traffic signal phasing to besimplified. Telegraph
Road inthe Metropolitan Detroit areaisthebest known example, but the treatment has been used
successfully along many other highways.
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» Michigan DOT reported a 20% accident rate reduction by eliminating direct left-turns from
driveways and a 35% reduction when the turns were signalized. Roadways with wide medians
and one direction cross overs had about half of the accident rates of roads with TWLTLSs.

» “U” turns, coupled with two-phase traffic signal controls, result in about a 15% to 20% gain in
capacity over conventional intersectionswith dua left-turn lanes and multi-phase traffic signal
controls.

« Simulation studiesfound that aright-turn followed by aU-turn from adriveway canresultinless
travel timealongheavily travel ed roadsthan thedirect | eft-turnexit when thereisuptoahalf mile
of additional travel.

* Indirect U-turnsideally require amedian width of 40 to 60 feet at intersections depending upon
the types of vehiclesinvolved. Narrower cross sections may be sufficient when there are few
large trucks.

Thechoiceof amedian alternativewill depend uponland use, traffic, and policy factorsfor any given
roadway. What isthe access management policy for theroadway? Can the supporting street system
provide opportunitiesfor rerouting left-turns? What isthe existing geometry like and isthere space
for widening? Will the land uses be adversely affected by prohibiting or redirecting left-turns?

Rai sed mediansaregenerally moreeffectivethan painted channelization from an accessmanagement
perspective. | haveapreferencefor widemediansthat alow indirect “U” turns, especially with two-
phase traffic signal controls at cross streets and driveways. They should be considered for new
arterials where space permits in view of both their safety and traffic signal timing/coordination
benefits.

Finally, whatever the median option, it is essential to deal with left-turns on asystem basisto avoid
transferring problems upstream or downstream.
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I nfluence of Signal Spacing
On Arterial-Traffic Progression

Peter S. Parsonson, Georgia Tech

ABSTRACT

Session 15 of the Third National Conference on Access Management was a panel discussion titled
“Medians and Two-Way Left-Turn Lanes”. The author spoke on the subject of median-opening spacing
and its relation to signal progression. This paper records the author’s comments and offers additional
material on the subject.

In 1997 the Florida DOT produced a Median Handbook that explains that a median-opening spacing of
one-half mile has several advantages, including signal progression. This paper explains how a one-half-
mile spacing can produce two-way progression at speeds of 45 to 55 mph, with cycle lengths of 80 to 65
seconds, respectively, by means of the single-alternate system of signal timing. One-half-mile spacing can
produce two-way progression at speeds of 45 to 55 mph, with cycle lengths of 160 to 130 seconds,
respectively, using the double-alternate scheme. The timing plan can be changed back and forth from
single-alternate to double-alternate as required by needed cycle length.

PRESENTATION

In 1997 the Florida DOT produced a Median Handbook (1) that explains that a median-opening spacing
of one-half mile has several advantages, including signal progression. (Signals would be spaced at half-
mile intervals, within which interval, every one-sixth-mile, there would be a channelized opening
permitting left turns and U turns from the arterial, but not left turns out of driveways or public roads
within the one-half mile section.) This paper explains how one-half-mile spacing can produce two-way
progression with various speeds, cycle lengths and signal-timing plans.

The 1961 edition of the Manual on Uniform Traffic Control Devices (MUTCD) (2) included a discussion
of the provision of Signal Warrant 4, Progressive Movement, that calls for the proposed and adjacent
signals to constitute a progressive signal system. The MUTCD considered a signal-timing plan known as
the single-alternate system, the time-space diagram for which is shown herein as Figure 1. The figure
shows that two-way progression is achieved for equally spaced signals if every second intersection goes
green at the same time. If a 50-50 split of the cycle length is chosen, then the through band fills the entire
main-street green at every intersection, an obvious advantage capacity-wise. The figure also shows that
if the cycle length is 60 seconds and the signal spacing is 1200 feet, then the resulting speed of progression
is 27 mph. Such calculations are based on the fact that a vehicle moving in the through band travels two
blocks (2400 feet) in one cycle length (60 seconds), or 40 feet per second (equivalent to 27 mph). The
MUTCD showed a table of progression speeds resulting from a range of cycle lengths and a variety of
signal spacings. The table is reproduced herein as Table 1. The author has added the column for one-half-
mile spacing. Table 1 shows that, for speeds of 45 mph and higher, the signal spacing should be no less
than one-half mile. However, the single-alternate system is limited to cycle lengths of no more than 80
seconds, if speeds are to be no less than 45 mph. During heavy-traffic periods of the day, when higher
cycle lengths are needed, the double alternate system gives better results, as shown in Figure 2.

Figure 2 shows that at time zero the double-alternate signal system has the first two signals turning green,
the next two turning red, etc. For a 50-50 cycle split, however, the through band is only half the width
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of the green, so the capacity to move platoons is only half as great as the single-alternate system. On the
other hand, the speeds are twice as high, because a vehicle now moves four blocks, instead of two, during
a cycle. Using that fact, the figure shows that if the cycle length is 60 seconds and the signal spacing is
600 feet, then the resulting speed of progression is 27 mph. Similarly, if the cycle and spacing are held
to 60 seconds and 1200 feet, as was done in the single-alternate example, it is easy to see that a vehicle
moving in the through band travels four blocks (4800 feet) in 60 seconds, for a speed of 80 feet per second
(equivalent to 54 mph. Table 2 shows the progression speeds resulting from a range of cycle lengths and
a variety of signal spacings. The table shows that, for the high speeds and long cycle lengths often
required on major arterials, a signal spacing of one-half mile is most appropriate.

The timing plan can be changed back and forth from single-alternate to double-alternate as required by
needed cycle length.

TABLE 1. System Design Speeds in Relation to Cycle Length and Signal Spacing for Single-Alternate
Systems' (2)

Design Speed for Signal Spacing of--
Cycle Length of

System 2,640 feet 1,320 feet 1,000 feet 660 feet

(Y% mile) (1/4 mile) (3/16 mi.) (1/8 mile)

Seconds M.p.h. M.p.h. M.p.h. M.p.h.
40 90 45 34 22
45 80 40 30 20
50 72 36 27 18
55 65 33 25 16
60 60 30 23 15
65 55 28 21 14
70 51 26 19 13
75 48 24 18 12
80 45 22 17 11

! With identical speeds in both directions
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TABLE 2. System Design Speeds in Relation to Cycle Length and Signal Spacing for Double-
Alternate Systems

Design Speed for Signal Spacing of--
Cycle Length of

System 2,640 feet 1,320 feet 1,000 feet 660 feet

(Y% mile) (1/4 mile) (3/16 mi.) (1/8 mile)

Seconds M.p.h. M.p.h. M.p.h. M.p.h.
40 180 90 68 45
50 144 72 54 36
60 120 60 46 30
70 103 52 39 26
80 90 45 34 22
100 72 36 27 18
120 60 30 23 15
140 51 26 19 13
160 45 22 17 11
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State Road 61 - Thomasville Road
A Case Study in Marrying Access Management
Rules With The Real World

Laura Firtel, Kimley Horn and Associates

STATE ROAD 61
THOMASVILLE ROAD

A Case Study in Marrying
Access Management Rules
with the Real World

.
-n_..l’"‘
Kimley-Horn

and Associates, Inc.

00000

0 ACCESS GUIDELINES

T e

GO0 o oooooo

Session 17 - 1998 National Conference on Access Management 255



Vlsual

Standards131 -~ MsdlanHandbook

Access | Facility Design Minimum Minimum Signal | - -
Class Features Directional M inkn v 1l Spacing

2 Resitnctive w/ 1,320 ft 2,640 ft 26401

service roads
3 Resfrictive 1,320 ft 26401t 2640 ft
5 Resfrictive 660 ft 26401t 2,640 ft o =
over45 mph* over45mph* | . - Turn Radius 2.8
1,320 ft 1,320 ft ; ' 5
45mphorless | 45mphoriess | - ol
7 Both 330 ft 660 Feet 1,320 ft e A%
o— O
T S
> o ~
e Traffic Separator Width 4.2 S e
iy —iDeceleration22° —T—

E- : Storage 2-1“

".MadianOponlngDasicmchess 153

AMedian Width Chapter 4
(_also Plans Preparation Manual 2.2 )

Spacing of Landscape Trees 3.5
" See I
E=r> 1] (See Standard Index, #546)

e 'éiaht Distance Chapter3.
- (Standard Index #546) -

0 ||
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| Careful Public Communication
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KEYS TO SUCCESS

I Careful Public Communication

2 Regular Communication with
Staff and Elected Officials

KEYS TO SUCCESS

Careful Public Communication

—

B

Regular Communication with Staff
and Elected Officials

Multi-Departmental Team Work

L
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APPLICATION OF ACCESS
MANAGEMENT
GUIDELINES TO SR 61

STEP ONE

A Guidelines as Minimums
» Use Controlling Intersections
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STEP TWO

7 Adjust Other Access Locations
~  Consider Guidelines as Averages
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STEP SEVEN

A Local Meetings
5 Stakeholder Interviews

»  Neighborhood Garherings
»  Listen
- Educate

i [ s

|

STEP EIGHT

7 Be Reasonable
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The Practice of Public I nvolvement
In Access M anagement Projects

Jerry B. Schutz, Washington State Department of Transportation

Abstract

Current literature on public involvement is access management describes techniques and principles to be
used and describes case studies of various applications. Until now no survey of practitioners has been
conducted to determine what techniques are being used in what situations and how effective they have
been. As part of developing the public involvement portion of the access management manual, a survey
has been sent out to determine: What techniques are being used in four different situations, planning, spot
improvements, corridor projects, and development of policies and regulations: how effective these
techniques have been; and why other available techniques have not been used. The survey also asked
respondents to indicate how controversial each application was. Finally, the survey asked if individuals
would be willing to try techniques not usually used on access management applications to determine their
effectiveness.

This paper will present the findings of the survey with an emphasis on what has worked well, what has
not worked well, and why some techniques are not being used. The results of the survey will be compared
to the national literature on the practice of public involvement in access management. Finally, if enough
practitioners show interest in trying unused techniques, a description of the approach to the proposed
research will be presented.

Presentation

Public involvement is an essential part of any successful access management project (1), be it establishing
a program, adopting rules or legislation, planning, or designing an improvement. The techniques
employed in a successful public involvement plan vary by level of controversy, public attitudes for the
geographic area, and the type of project. In January, 1998 a questionnaire was mailed to 490 practitioners
as identified from two lists received from the TRB Access Management Committee, A1DO07.

The purpose of the questionnaire was to determine what public involvement techniques are being used on
what types of projects; how successful those applications of techniques have been; what techniques are not
being used; why techniques are not being used; and how often formal public involvement plans are being
used. This information is being used to help develop the public involvement section of the National
Access Management Manual (2). Ninety questionnaires were returned by the respondents and 23 came
back undelivered. Of the 90 returned, 64 met the criteria for use in the survey. Those criteria where a
response on a project that involved access management and had employed at least one public involvement
technique. The 64 responses contained 81 usable case studies.

Projects are classified by four types. The types and their response level are: regulation or program
development - 9 responses or 11percent; planning - 23 responses or 28 percent; corridor improvements -
38 responses or 47 percent; and spot improvements - 11 responses or 14 percent.

The questionnaire was structured loosely to reduce its size in the hopes that the response rate would be

improved. The response rate was good, but uniformity of the data types was sacrificed. Table 1 lists the
types of techniques and their level of usage by the respondents.
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The most used techniques are similar for regulatory, corridor, and spot improvement applications, but for
planning the emphasis is somewhat different, especially in the upper half of the table. The distribution
from most often used to least often used shows a fairly steady slope, with the largest sequential difference
being between the most and second most used, with a gap of six occurances.

Table 1
Techniques Used

| Technigue | Regulatory | Planning | Corride | Spat | Total |
Public meeting 6 5 17 3 31
Presentation to target group 5 8 12 0 25
Hearing 3 5 16 1 25
Key person interview 4 3 9 8 24
Open house 1 8 13 1 23
Public information 6 7 7 0 20
Workshop 4 6 8 0 18
Citizen advisory committee 2 8 8 0] 18
Press release 1 7 7 0 15
Newsletter 1 4 8 0 13
Collaborative task force 2 5 2 0 9
Public opinion survey 1 1 4 0 6
Video presentation 2 1 2 0 5
Drop-in-center 0 3 2 0 5
Computer _presentation 2 2 1 0 5
Focus group 1 3 0 0 4
Charrette 1 0 2 0 3
Internet/web site 1 1 1 0 3
Visioning 2 0 0 0 2
Under-served groups 1 1 0 0 2
Speaker bureau 1 1 0 0 2
Small group meeting 0 1 0 0 1
Television 0 1 0 0 1
Special event 0 1 0 0 1
Booth at Special Event 1 0 0 0] 1
Public display/kiosks 0 0 0 0 0
Newspaper insert 0 0 0 0 0
Hotline 0 0 0 0 0
Post office box 0 0 0 0 0

The ten most popular techniques were evaluated as to whether they were primarily used for one-way
communication or two-way. Five were one-way from the practitioner to the public, one was one-way from
the public to the practitioner, and four were primarily two-way. The category "key person interview" was,
in most cases, actually a one-on-one meeting. The difference being that a key person interview occurs at
the outset of a project for the purpose of determining how individuals feel about the project, in order to
get a sense of the community and to discover hidden issues, while one-on-one meetings occur during the
project, often to work out agreements. Therefore key person interview was counted as two-way
communication.
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These results indicate that there is a pretty healthy dialog going on between the project personnel and the
public, overall. When one-way techniques are used, they need to be paired with one-way communication
techniques in the other direction or with two-way techniques. One such common pairing was one-on-one
dialog on access rights acquisition projects, paired with hearings, usually a formal requirement.

Public meetings, the most popular technique, is primarily a one-way technique, although there is usually
a question and answer period. Those who speak up most readily are the most aggressive individuals or
those who feel comfortable speaking in front of groups. Those uncomfortable with speaking in front of
groups or afraid to share views unpopular with their more vocal neighbors will not be heard. Therefore,
a public meeting should usually be paired with a questionnaire, comment sheet, or some other technique
that encourages two way communication.

As already noted, the techniques most commonly used in planning are different than those in the other
three categories. Citizens advisory committees and open houses were tied with presentations to target
groups as those most often used. The first two techniques emphasize participation from citizens while
most popular techniques overall emphasize one-way communication. One possible explanation may be
that planners are generally considered to be stronger communicators than engineers, and thus, would tend
to rely on techniques that result in more dialog. A second possible explanation is that by the time a project
is undertaken, a preferred solution has often been defined and communicating this concept to the public
for their reaction becomes a natural choice of techniques. If dialog has not previously occurred, such as
in a planning process, an adversarial relation may develop between the project personnel and the public

(3).

If the public has not had a chance to provide input when a project is first presented to them, it is important
to not give the impression that the project is a done deal. This can be difficult since most projects are
accompanied by scopes, budgets, and schedules. If a planning phase cannot be included, flexible scoping
is a must.

The Public Involvement Plan.

Regardless of the size of a project (or plan, etc.) it is advisable to develop a Public Involvement Plan
(PIP). In the survey, 31 of the 81, or 38 percent of the usable case studies, had a PIP.

Involving Citizens in Community Decision Making: A Guidebook (4) does an excellent job of describing
how to develop a public involvement plan. For larger projects it is well worth while to go through the
entire process to develop a plan. For smaller projects, three of the steps are particularly important to
consider. They are:

* Identify the goals of the public involvement process;

» Identify the decision points in the process and key the public involvement plan to those points.

» Identify issues that threaten a project and develop strategies to manage them.

Techniques Not Used
The questionnaire asks practitioners to identify which public involvement techniques they did not use and
why they did not use them. Tables 2 a, b, ¢, and d show the results of this portion of the questionnaire

by the reason not used. The information obtained from this portion of the questionnaire provides good
direction for areas needing coverage in the national manual.

Session 17 - 1998 National Conference on Access Management 281



282

Table 2a
UMNFAMILIAR

Technigue

Charrette

Under-served Groups
Speakers Burean

Internet’ Web Site

Wisioning

Special Event

Computer Presentation
Drop-in Center
Collabarative Task Force
Booth at Special Event
Public Display/Kiosk
Workshop

Mewsletter

Key Person Interview
Fublic Opinion Surveys
Citizen Advisory Commitiee
Press Release

Focus Group

Presentation to Target Group
Public Information Materials
Public Meeting

Yideo Presentation

Open House
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Techniques Mot Used
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TOOD COSTLY

Technigue

Computer Presentation
Video Presentation

Public Displav/Kiosk
Drop-in Center

Public Opinion Surveys
Internet"Webzite

Boath at Special Event
Visioning

Charrette

Mewsletter

Woaorkshop

Focus Group

Public Information Materials
Speakers Bureau

Special Event

Crpen House

Collaborative Task Force
Key Person Interview

Press Release

Public Meeting
Under-served Group
Presentation to Target Group
Cittzens Advisory Cornmumilies
Total
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Table 2¢

LACK CONFIDENCE

Table 2d
OTHER REASDMS

Technigue Response  Technigue Response
Booth at Special Event 17 Booth at Special Event 17
Charrette 16 Public Display/Kiosk 12
Wisioning 15 Internet Website 12
Public Display/Kiosk 14 Under-served Group 1
Public Opinion 14 Special Event 11
Drop-in Center 13 Speakers Bureau 9
Special Evem 13 Video Presentation 5
Interner Website 13 Focus Group B
Under-gerved Group 11 Visioning 7
Focus Group L1 Charrette 7
Callaborative Task Force Il Key Perzon Interviews i
Speakers Bureau 10 Collaborative Task Foree §
Citizens Adviscry Committee o Drop-in Center 5
Video Presentation B Computer Presentation 3
Workshop & Press Release 5
MNewsletter T Citizens Advisory Commitice 3
Computer Presentation 7 Mewsletter 3
Key Person Interview 5 Presentation to Target Group 5
Press Belease 5 Public Opinion Survey 5
Public Information Materials 5 Workshop 4
(pen House 4 Public Information Materizls 3
Public Meeting 3 Open Houze 3
Presentation to Targer Group | Public Meeting .
Total 220 Total 161

The number of votes given to each category is strikingly different with unfamiliar receiving 59 votes, too
costly 100, lack confidence 220, and other 161. The following commentary is aimed at offering

suggestions where the survey results indicate that opportunities may have been overlooked for various
reasons.

Unfamiliar

The 59 check marks for the Unfamiliar category represented 11 percent of the total check marks made.

The top five within the category received 67 percent of the check marks within the category and are worth
commenting on.

* The charrette is a special tool for solving a specific problem. Those participating in a charrette
commit to finishing the process at a given time and selecting a solution at that time. A description of
this technique can be found in Public Involvement Techniques for Transportation Decision-Making (5).
The charrette could be used when trying to develop access from a large development to a major
arterial where the positions of the parties are well apart. An advantage to using the charrette in this
situation is that a process is agreed upon at the outset. The survey results indicate that the national
access manual should elaborate on this subject.
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» It is important that the needs and concerns of Under-Served Groups be recognized and addressed.
Public Involvement Techniques for Transportation Decision-Making (6) explains how to do both of
these.

* A Speakers Bureau uses non-staff speakers and requires training, thus it is productive only in specific
circumstances such as projects expected to last for an extended time period. Because the speakers are
usually unpaid volunteers, they may also be undependable.

*  Because the responses only consist of a check mark, we do not know if people are unfamiliar with how
to set up a web site or how to make use of one for support on an access management project. Detailed
instructions for setting up a web site are beyond the scope of the National Access Management
Manual, but advice on where that information is available and what resources are available is not. The
list of uses includes posting meeting dates, telephone numbers of project personnel, questionnaires,
meeting minutes, alternatives, and background on the agency's access management program or law.
Information on access permits is an excellent use of a web site. A hyperlink to the FHWA site at
accessmanagement.com and other good sites is also of value.

* Visioning is a technique for developing a concept of how something should look at some point in the
future by setting goals and defining implementation strategies (7). This technique can be used for
corridor planning or projects where no local comprehensive plan exists. The value to access
management is in developing a concept that is agreed upon before the specific issues are addressed.
This is another area for elaboration in the national manual.

Too Costly

Fifty-one percent of the 100 check marks for too costly are distributed over the top five techniques. An
assessment of those techniques follows:

* Computer presentations can be done at a relatively low cost and it is worthwhile presenting more
information on this technique in the manual.

* Video presentations are expensive to produce, if they are done professionally. An alternative is to
do an in-house production that may be short on quality but less costly. If specific information on local
conditions is not a must, the national video, produced by FHWA(8), can be used.

* Public displays/kiosks can be an inexpensive tool if the kiosk is already available. Relatively
inexpensive kiosks can be built by jurisdictions with a shop and used effectively if an appropriate
location is available.

* A drop-in-center is expensive because of the usual requirement to staff the center. It can still be a
cost-effective approach to public involvement for a large, costly project.

* Public opinion surveys can be handed out during public meetings and other events, but they will not
provide representative sampling, if desired.

Lacked Confidence

This category received more check marks than any other, by a significant margin. Comments on the
techniques that received the most votes follows:

» The technique receiving the most check marks was Booth at special event, a surprise to the author.
This technique is resource intensive, but the rewards can be significant. A frequent application is a
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booth at a county fair. Very high volumes of visits are usually experienced, with a good deal of
opportunity for discussion, distribution of literature, and distribution of questionnaires. The greatest
advantage is the opportunity to reach people who will not usually attend a meeting unless a project
immediately threatens them.

* Charrettes are likely to be of limited value for access management projects. If a project is well
enough funded to hold one, the breadth of issues is too likely to be beyond the scope of a charrette.
Why there was so much lack of confidence in the technique can only be speculated on. Possibly it is
because charrettes are usually used for creative problem solving, not dispute resolution, which is a
more likely goal on an access management project.

* Visioning is usually applied to long-range planning while access management projects more often seek
to solve more immediate problems. However, the process can be applied to develop a vision for a
corridor and is a useful technique for a corridor management plan (9).

» Public display/kiosk can describe a range of techniques, from a passive display of public information
materials to an interactive computer program that requires special software and a secure place to put
the computer.

* Public opinion surveys have drawbacks, but are just about the only way of getting a sense of how the
public feels about a project. If a representative sampling is taken it is still limited to those who will
respond. If a questionnaire is distributed at a public meeting, it is limited to those who attend. Thus
it is important to identify and document the survey methods and audience.

* A drop in center can provide a convenient means for the public to participate in a non-threatening
atmosphere. It can also broaden the range of public reached because it does not require the public to
make a special trip to participate.

*  When well conceived, a special event can be very successful. The appeal of a special event, such as
a transportation fair can be enhanced by participation from a variety of transportation service
providers, including private providers.

* The use of the internet to communicate with the public, for either information or feedback purposes,
has received a bad repetition because it is seen as appealing to a narrow audience. Especially as low
cost computers reach more and more people, experience has shown that a significant number of people
can be reached. One of the most appealing qualities with use of the internet is convenience to the user.

* Special efforts to involve the under-served my not result in a representative sampling, but public
involvement without participation by the under-served is even less representative.

Conclusions

The use of public involvement techniques in access management projects shows a good mixture of one and
two way techniques. Planners, in particular, use techniques that involve the public in developing solutions
rather than asking for feedback on projects that have already been decided on. This process is a natural
outcome of the process of identifying solutions for budgeting and scoping purposes. Project designers can
improve relations with the public by allowing for more early involvement in developing the alternatives
to be analyzed, if they are not already doing so.

Major projects will benefit from a thorough analysis when developing a public involvement plan, but even
smaller projectsshould devel op aplan considering at | east threeimportant factors. Thosefactorsare: establish
goal sfor the publicinvol vement process; identify issuesearly and devel op astrategy to addressthem; and focus
the public involvement process on the decision points.Many techniques are not being used because of
perceptions about them that may not necessarily be accurate. The National Access Management Manual
should be used to debunk some of these perceptions and encourage a wider application of useful
techniques.
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End Notes

No

286

In this paper “project” will refer to any of the categories surveyed, including rule making, program
development, planning, corridor improvements, and spot improvements.

The Federal Highway Administration has contracted with the Center for Urban Transportation
Research to work with the TRB Access Management Committee, A1D07, to produce a manual of
access management practices.

Kristine M. Williams and Margaret Marshall, in A Public Involvement Handbook For Median
Projects, Center for Urban Transportation Research, October 1995, pg. 10, say, “Concerns that are
raised early in the process are more likely to be resolved than those that arise after the project has been
designed.”

James L. Creighton, Ph.D., Involving Citizens in Community Decision Making: A Guidebook,
Program for Community Problem Solving, Washington DC, 1992

Howard/Stein-Hudson Associates, Inc. and Parsons Brinckerhoff, Quade and Douglas, Public
Involvement Techniques for Transportation Decision-making, Federal Highway Administration,
September, 1996, pg 103-106

ibidem, pg. 17-26

ibidem pg. 107-110

Access Management Overview, Federal Highway Administration Office of Technology Application,
May 1997

The corridor management planning process is described in “Managing Corridor Development, A
Municipal Handbook”, Kristine M. Williams, AICP, and Margaret A. Marshall, Center for Urban
Transportation Research, October, 1996
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L essons L earned with Corridor Accessin the Bluegrass State

John Carr, State Highway Engineer’ s Office, Frankfort, Ky

Introduction
| had hoped to have three (3) completed experiences to share with thisgroup. Unfortunately, these
threeeffortsarestill worksin progress. What | can sharefrom these effortsarethree experiencesand
our lessons learned to date.
Therefore, | have retitled my presentation:

“Lessons Learned with Corridor Access in the Bluegrass State”
Background
In 1995-1996, we looked at seven (7) proposed corridorsin the Central KY Bluegrass Region.
There were four major players:

» Kentucky Transportation Cabinet (KYTC)

» Lexington AreaMPO

$ Bluegrass Area Development District — which is the Regional Planning Agency for 15
counties

$ Bluegrass Tomorrow (BGT) — which is a Private Non-Profit organization to promote a
balanced approach to planned growth and preservation of the unique character of the
Bluegrass.

BGT'sregional vision for the Bluegrass

Lexington servesasthelarge Urban Center “hub” surrounded by one of theworld’ smost recognized
and beautiful rural landscapes...thoroughbred horse farms.

Smaller urban centers surround Lexington as satellite communities.

Each has its own distinctive and unique character and connect to Lexington by way of an arterial
highway which acts as a*“greenway” for these connections.

BGT did much consensus building towards this vision through a partnership of local and state
governments and private institutions and individuals.
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The Challenge was “How to achieve this vision by a partnership of local, regional and state
governments and the private sector?’

Transportation was recognized as a key and the Transportation and Landuse Link was realized by
al of the major players.

The question we needed to answer was “How to balance landuse/devel opment and transportation
improvements?”’

All of the connecting roadsfrom the satellite communitieswere* accessby permit”. Thismeansthat
access points and driveways could be located along the highway wherever safe with stopping sight
distances being the control.

The Cabinet’ s challenge was “How to balance mobility and accessibility?”’

After reading an article by Kristine Williams on Corridor Access Management, we decided that this
technique should be tried in the Bluegrass.

InJune 1997, aCorridor Symposium entitled “ Bluegrass Corridors—The Corridorsthat Connect Us”
was held. Its purpose was to expose those in attendance with the concepts of corridor access
management or in other words: “Tools for the Tool Box”.

Corridor Management Planning is a method to fully understand implications and consegquences of
decisions regarding landuse and transportation that are made by both the public and private sector.

Presentators included:

Kristine Williams of the USF Center for Urban Transportation Research (CUTR)

Walt Kulash; Tim Jackson of the consulting firm Glatting, Jackson, Kercher, Anglin, Lopez, Rinehart
Charles Siemon of the law firm Siemon, Larson and Marsh

Harold Peaks of FHWA, Washington.

Elizabeth Courtney who was the Former Chairman, Vermont Environmental Board

Over 200 participants attended, including elected officials, planners, highway engineers, corridor
organizations, consultants and interested citizens.

Thiscorridor symposiumwasdescribed asa“ watershed” event and piqued interest in corridor access
management in Commonwealth.

KY TC moved to initiate three corridor management studies.

These studies described three separate and distinct situations.
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us27
US 27 connects Lexington (Lexington isthe “Hub” for the Bluegrass) and Nicholasville.

The existing Corridor isfivelanes with acontinuous|eft turn lane. Driveway isallowed by Cabinet
permit.

The current Traffic is 50,000 vpd while the 2020 Projected Traffic is 90,000 vpd.
Rapid development is causing landuse changes from rural farmsto commercial strip development.
The Goals of the Corridor Access Study is:

» plan and control of access pointsfor US 27;

e thusimpact landuse changes;

e thusimpact location of future traffic signals.
Our decided outcomewasto plan and control accessibility while preserving mobility along corridor.
This study should be completed in November, 1998.
US 68

US 68 connects Lexington to Wilmore, a small satellite community which is rapidly becoming a
“bedroom” community for Lexington.

The situation can be described by an existing narrow two-lane road without shoulders. Also, this
route is designated as a Kentucky Scenic Highway.

US68isquickly becomingaproliferation of residential subdivisions. Thereareseveral quality of life
issues. aquas —rura areacloseto the city along ascenic byway. Thereareone acresresidential lots
and rock fencesline US 68.

Existing traffic counts currently justified construction of four lanes.

There are strong preservation groups which want improved no improvement or, at best, 2 lanesonly.

There are also strong residential development interests for the large farms from developers and
property owners.

Thisis county planning and zoning; however, there is much “Room for Improvement”.

In this situation, the Corridor Access Management study was incorporated into Preliminary
Design/Environmental Phase.
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Accomplishments to date include the following:
$ Recognize need for Landuse Planning
$ Considering FHWA “Flexibility in Highway Design”

$ Consideration of living with alower level of service

The major accomplishment to thispoint isthat al partiesare still at table and still talking. With the
diverse interests represented, thisis not a minor task.

Study still underway and will not be completed until 1999.

US 460 — Geor getown to Paris

US 460 connects two satellite communities, Georgetown and Paris. This route also provides a
connection for Paristo 175.

The situation isthat US 460 istwo lane. The pavement is 18 foot wide with no
shoulders. This route cannot accommodate 102 in wide trailers.

There were three primary issues:
1. Safety
2. Truck access to Interstate for businessesin Paris

3. Uncontrolled Development along US 460

Also, truck accessto Georgetown and the Georgetown Toyota Plant (which makeall of the Camry’s
inthe U. S.) by Paris part suppliers.

Thereisdirect access viaUS 460 from Paris to Georgetown. Alternate access by US 27 which can
accommodate 102-inch trailers. However, thetrip is amost 30 minutes longer.

In Georgetown and in its county, landuse planning is weak.

In Paris and in its county, there is no landuse planning.

We are started with conflicting goals from the citizens of Paris and Georgetown.
Unfortunately, we could not work through conflicts.

Therewas no real resolution. The Cabinet recommended two lane spot improvements. The cost of
two lane spot improvements is $37 million.

The cost of afull two lane rebuilt is $45 million.

This project isnot in federal STIP or the Cabinet’s 20 year Long Range Plan. This project will be
reevaluated as part of the 20-year Long Range Plan update.
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Corridor Access Management was recommended as part of the consultant’s report.

Local citizensliked limiting the neighbors’ ability to develop the neighbors’ property while having
complete freedom develop of their own property as they saw fit. Obviously this would not work.

Thelocals didn’t want the flexibility of limiting access control and dealing with landuse issues.
The locals wanted trucks banned, speed limits lowered and traffic signals installed.
The locals did not want the road widen in its entire length because it would “ bring more trucks’.

As aresult, this study was at impasse.

LESSONS LEARNED

Some of the lessons we learned so far from these studies:

Landuse and zoning are sensitive issuesin Kentucky.
Don't start during alocal government election year. Too much posturing by candidates.

Landuse Plan for Corridor - developed first. Transportation helps achieve plan’s vision.

A wDdh P

Make sure that sufficient funding is available for developing a Corridor Management Plan.

(Underestimated based on Florida experience and Florida Development Laws.)

o

Need apolitical leader in region to champion — must know local players and personalities.

6. Elected political leaders must have political will and backing to make unpopular decisions by
leadership in the private sector.

7. Differing expectations of what end product would be. Tried to accommodate all concerns—not
enough time or dollars —too many conflicting agendas.

8. Held individual meetings along corridor. These worked better than large public meetings.
Property owners along corridor don’t want public arguments with neighbors; want private
consultation.

9. Need completebuy infrom government entities—somegovernment officialssaid yespublicly and
then involved passively.

10. Do not force partnerships between consultants.

11. Steering committee must have diverse representation of all interest.
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12.

13.
14.
15.
16.

Pick a consultant with a team leader/project manager with corridor access management
experience.

Must be flexible in approach — One size never fitsall.

Local private sector |eaders must support elected leaders.

Need cooperation between local and state agencies.

Expect conflict and pain.

What is Next?

Governments move in small increments not giant leaps.

Other groups across Commonwealth interested in Corridor Access Management as a tool to
coordinate landuse and transportation.

Marcpartaton Impeovement

A

Decreassd Mobility and Accessibility

Changes in Landuse

Inereasad hMobility
Imcreased Accessibility

As aresult of exposures to corridor access management, now we have other groups in other parts
of state attempting corridor access management planning.

What can corridor access management planning do in Kentucky?

294
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» Renforce distinct character of communities of region.
* Preservesdistinct edge between town and rural countryside.

» Provides mobility and accessibility and interconnections for a diverse competitive regional
economy.

* Improve communication between diverse interest
- won't immediately resolves issues,

- movesconversationsfromtheperiphery among“like-kind” thinkersto* serveasafocal point
to discussissuesin context of regional goals.”
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Access Management Planning For Long
Range Interchange Reconstruction -
I-94 Corridor In Southeastern Wisconsin

Thomas Heydel, Wisconsin Department of Transportation
Timothy R. Neuman, CH2M, Chicago, Illinois

Introduction

The Wisconsin Department of Transportation WisDOT) recently completed a major planning effort
involving 12 interchanges along 1-94 in Southeastern Wisconsin. Reconstruction plans for these
interchanges were developed to serve as a blueprint for future project improvements and local land use
development. The plans incorporated significant access management actions, including relocation of
frontage road access, crossroad reconstruction and access control, and interchange reconstruction.

Reconstruction plans were developed well in advance of actual programmed construction. The long time
frame between planning decisions and actual construction has produced special challenges to WisDOT and
affected landowners and local governments.

This paper describes the project issues related to access management, WisDOT’s unique planning
approach, and keys to success of the project. The paper presents two major phases of work—plan
development, discussed through completion of the design study phase and environmental approvals, and
plan implementation. The latter phase is ongoing, and is expected to occur over the next 20 years as
individual construction projects are advanced.

The Wisconsin DOT was assisted in this project by an engineering, public involvement and environmental
planning team led by CH2M HILL of Milwaukee, Wisconsin. Subcontractors to CH2M HILL included
HNTB of Milwaukee and TEM, Inc. of Madison, Wisconsin. The paper authors are Tom Heydel, 1-94
Project Manager for WisDOT, and Tim Neuman, CH2M HILL ‘s Project Manager.

Phase | — Plan Development

Project Background

Figure 1 shows the study area. The I-94 corridor runs for about 40 km (25 miles) from the Illinois State
Line, through Kenosha and Racine Counties, to the Milwaukee County Line. The corridor is the primary
highway link between Chicago and Milwaukee, carrying from 50,000 to 80,000 vehicles per day.

Much of the corridor passes through rural and sparsely developed land. Pockets of development around
some of the major crossroads and to the west of the Cities of Kenosha and Racine are the focus of
development pressures. In total, 12 of the 14 interchanges in the two counties were included in the study,
the southernmost two interchanges having recently been reconstructed.

Project Objectives

Figure2illustratestheexisting condition at most of theinterchanges. Thecorridor wasoriginally designedand
constructed inthe 1950' sand 1960 sasafreeway through rural areas. Two-way frontage roadsimmediately
adjacent to the freeway serve aslocal north-south facilities. Ramps are braided “at-grade,” producing an
operationally undesirable condition that has begun to produce serious saf ety problems. The basic objective
of thestudy wasto produce plansfor thereconstruction of each suchinterchange, relocating thefrontageroads
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toeliminatethe unsaferamp braids, and constructing new ramps. A related objectivewasto coordinatefuture
roadway improvementswithlocal |and use planning, includinglocation of futureaccessto the highway system.

The interchange plans, which specified geometry, cross section, right-of-way, and access control, would
in effect result in corridor preservation plan, for each interchange, to be followed by both WisDOT and
local units of government over time.

Project Scope

The project included development of design year traffic for each interchange, collection and evaluation of
local land use plans, agency and local government coordination, public involvement, alternatives
development, functional geometric design, and environmental studies. Design study reports, FHWA
Interchange Justification Reports, an Environmental Assessment with a Finding of No Significant Impact
(FONSI) were produced.

Planning Issues

It was recognized from the outset that an important aspect of reconstructing each interchange was planning
for future needs. These include traffic growth, expected land use changes in the vicinity of each
interchange, and other changes to the local and regional highway system. Twenty-year travel forecasts
prepared by the Southeastern Wisconsin Regional Planning Commission, and a related land use plan for
the corridor formed the basis for the planning framework. The existing and future traffic forecasts are
shown in Table 1. The net effect of the forecasts was to plan for expansion of some of the crossroads
within the interchange area.

Even in the few interchanges where only modest growth in traffic was expected, good planning called for
addressing the crossroad within the interchange area. WisDOT design practice is to provide a barrier
median between directions of travel within interchanges for traffic movement and access control.

Finally, a common planning concern at all interchanges was consideration of future access needs or
pressures. These could relate to existing development, redevelopment of residential or agricultural lands,
or new development near the crossroad.

Other Issues

The project objectives and potential impacts at each location clearly indicated the need for WisDOT to
work closely with local officials to achieve consensus on an acceptable, workable plan. A number of other
planning and policy issues further complicated progress within the I-94 corridor. Jurisdictional Transfer
of the frontage roads arose as a contentious issue. WisDOT for the most part retained jurisdiction of the
frontage roads. Their stated policy objective was to turn these “local” roads over to units of government
once relocation was accomplished, consistent with their primarily local traffic function. Cost sharing of
reconstruction of the interchanges and frontage roads was also contended. Again, the WisDOT policy is
to identify local traffic contributions to future interchange needs, and assign some portion of the
construction costs based on these local effects. Not surprisingly, the counties and municipalities believed
that WisDOT should pay 100% of the costs of the project.

Unprogrammed Projects became an issue as work proceeded. Based on previous history, WisDOT
believed strongly in the need to develop a plan, regardless of the current ability to construct any of it.
While the need to achieve corridor preservation appeared logical and desirable to most, it became a
problem for landowners and some governments directly affected by the project. They became frustrated
with project staff showing an impact or relocation, but being unable to state when the project would
actually occur.
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Table 1.

Existing and Design Year Traffic for 1-94 and Kenosha and Racine Counties

Crossroad ADT
I nter change Crossroad 1-94 Average Daily West of [-94 East of 1-94
Traffic 1994 [2020] 1994 [2020]
1994 [2020]

62,500 [106,400]

County Trunk Highway C 5,400 [9,600] 5800 [13,200]
62,000 [104,800]

State Trunk Highway 50 18,200 [25,000] 22,100 [34,400]
61,000 [101,200]

State Trunk Highway 158 e 10,100 [19,400]
63,000 [110,400]

State Trunk Highway 142/ 3,700 [6,800] 5,000 [14,000]

County Trunk Highway S
62,800 [115,600]

County Trunk Highway E 700 [3,000] 4,800 [7,800]
63,800 [118,800]

County Trunk Highway KR 1,700 [4,600] 1,900 [6,800]
63,000 [118,800]

State Trunk Highway 11 5,600 [10,000] 11,800 [18,000]
62,600 [106,000]

State Trunk Highway 20 10,000 [20,200] 20,000 [34,000]
65,400 [106,000]

County Trunk Highway K 2,300[3,800] 6,100 [13,600]
68,500 [119,400]

County Trunk Highway G 1,300 [3,700] 1,800 [5,500]
69,600 [124,000]

7 Mile Road 1,900 [4,300] 2,500 [5,700]
71,000 [127,400]

us41 5400[10,400] = -
65,600 [117,000]
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Project need, somewhat related to the above issue, also became an issue for many. Again, therewas not an
evident capacity or traffic operational or safety problem at many of thelocations. Although somewould praise
WisDOT for having the foresight to plan in advance of a problem, others directly affected by the project
demanded to know what the problem was that was creating theimpact. Inany event, thetype and severity of
existinglocal problemsbecameanimportant input to prioritization of individual projects, atask that involved
local units of government at the conclusion of the planning phase.

Access M anagement Planning | ssues

Developing an access management plan for each interchange required addressing three areas of
concern—existing crossroad inthevicinity of theinterchange, existing frontageroadsat theinterchange, and
the alignment of the rel ocated frontage roads.

Figure 3 graphically illustrates atypical “before” condition, with various|land uses along the crossroad, lack
of accesscontrol, someexisting accessal ong thefrontageroadsnear their intersectionswith the crossroad, and
theclosely spaced intersectionsand ramp terminals. Many of the crossroads had two-lane cross sectionswith
no turning lanes and no median.

The desirable after condition is illustrated in Figure 4. Widening and separation of the crossroad with a
median, median accesscontrol, rel ocation of existing accessto thenew frontageroads, and provisionfor future
development to accessthefrontageroad rather than the crossroad withintheinterchangeareawereall desirable
features of atypical plan.

Existing Crossroads

Project design criteriaestablished theneed for accesscontrol withintheinfluenceareaof theinterchange. This
was defined as that portion of the crossroad between the relocated frontage roads. Access planning had to
consider the types of existing land uses, and the potential for redevelopment of land fronting along the
crossroad.

Initial thinking suggested that all access be relocated. Recognizing, however, that many of the crossroads
carriedlow volumesand had residential frontage, it wasagreed after much discussion that compromisesinthis
approach would be acceptable. With very few exceptions, the following policy was established and used to
plan the crossroads.

1. Barrier medians would be established along all crossroads between the relocated frontage roads. No
median breaks would be allowed.

2. Existingcommercial accessbetween theintersectionsof therel ocated frontage roadswould berel ocated
when the new frontage roads were constructed.

3. Exigtingresidential accessbetweentheintersectionsof therel ocated frontageroadscould remain (right-in,
right-out only), aslong asthe property remained residential . Local unitsof government agreedthat, should
properties be re-zoned and/or redevel oped, the existing drivewayswould be closed and only new access
off the relocated frontage road would be allowed.

Interchange planning al soincluded provision for implementing barrier mediansbetween thenew frontageroad
intersections, withinthelimitsof theinterchange. Thissafety and accessmanagement measurecreated special
concernsregarding existing residential propertiesalong the crossroad. Wisconsin state law prohibits U-turn
movementsat unsignalizedintersections. Should amedian beconstructed, significant out-of - directiontravel
would be imposed on residents.
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The solution wasto plan for specially designed U-turn median openings, as shown in Figure 5. Thesewere
located to facilitate movements from properties within thelimits of the frontage roads. They were purposely
designed to not provide for movements in all directions, nor for large vehicles.

Existing Frontage Roads

Frontage road rel ocation posed special access problems. At someinterchanges, commercial land usestied to
theinterchange haveaccessoff thefrontageroad near itsintersectionwith the crossroad. Relocationrequired
establishment of replacement access for these businesses. Not surprisingly, many perceived the change as
representing aradical degradation to the value of their business.

In other cases, there was aneed in theinterchange planning to provide for future accessto small, potentially
landlocked parcels near the frontage road/crossroad intersections.

Frontage Road Alignment

Establishing acceptablealignment for therel ocated frontage roads al so posed special problems, many of which
related to access issues. The primary design control was selecting an optimal frontage road/crossroad
intersection location. WisDOT planning criteriaemphasi zed placing thisintersection as much as 1000 feet
(330 meters) fromtheramptermina intersection. Inmany cases, however, thisdimension proved unworkable.
Optimal locations considered property lines, to provide maximumflexibility for serving multiple devel opments
inthefuture. Also, attention was paid to the concerns of existing businesses whose access would be shifted
to the new frontage road. The greater the distance to the intersection, there was more perception of harmto
the business.

Horizontal alignment issues were also a concern at many locations. The frontage roads were intended to
operateat design speedsof 80 km/h. Again, compromise geometry wasnecessary to avoid environmental and
other land use conflicts, and to reflect sensitivity to desires of future devel opment.

Keysto Plan Success

The success of this planning project can be measured in anumber of ways. With respect to WisDOT staff,
their primary concerns were development of firm, specific plans for reconstructing each interchange to
eliminatetheoutmoded, unsafegeometry. Thisentailed separating the crossroadsfromthefrontageroads, and
instituting access control along the crossroad. At every interchange, a feasible, reasonable plan was
accomplished.

A related measure of successisthe acceptance of the plansby local units of government asthe basisfor their
land use and transportation planning efforts. WisDOT recognizes that the plan has no value if local
governments do not accept it astheir own, and make zoning, plan review and local accessdecisionswithitin
mind.

Finally, and perhapsmost important, istheextent towhich theplanswill infact befollowed and* hold up” over
timeasWisDOT programsreconstructionfunds. Thisisperhapsthe most difficult aspect of thel-94 corridor
study. The 12 interchangeswill require expenditure of over $120 million over the next 15 years. Asof the
compl etion of the projectin 1997, noneof theimprovementshad beenfunded or programmed. (Notethat since
compl etion of the planning, four projects have been programmed and funded for 1999. These are discussed
below.)

Achieving plan success required a special approach and much effort. Thefollowing are considered keysto
project success that address each of the areas noted above.
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Corridor Planning and Design Approach

The WisDOT/consultant team developed a tailored design approach to the corridor. Corridor specific
design criteria were established using both WisDOT Facilities Development Manual values, and other
references. More importantly, the technical work focused on identifying the most critical aspects relating
to traffic operations and safety.

Not all criteria were considered of equal importance. The WisDOT and consultant team worked to
identify those aspects of a plan that were of utmost importance to the operational integrity of the
interchange. Interchange design criteria (horizontal and vertical alignment, ramp configuration) were not
compromised. Separation of the ramps from the frontage roads, achieving firm median access control,
and establishing the relocated frontage roads as the facilities for future access were the highest priorities
to WisDOT.

When conflict with landowners or units of government occurred over proposed alignments or alternatives,
the team focused on retaining the above important features, and compromising on those considered of
lesser importance. Compromises in frontage road alignment geometry were made to show sensitivity to
businesses and residential communities. Some compromises in frontage road/crossroad intersection
locations were made, although there were limits (90 meters, or 300 feet) to the dimensions considered
acceptable. In a few cases, retention of existing right in only business access was allowed to remain where
1) there was no indication of an existing problem, 2) future traffic and land use changes at the location
were not expected to be substantial, and 3) it was understood that the compromise would apply to the
existing use only. Finally, the special treatment of existing residential land uses described above
represented a compromise from WisDOT’s traditional approach to access planning and design.

Multidisciplinary Team

WisDOT executed this “planning” project in a unique manner. Working with the consultant was a multi-
disciplinary team of DOT specialists, including representatives from planning, traffic, highway design,
environmental, maintenance, construction and right-of-way.!

The assistance of staff from WisDOT’s Real Estate section was particularly helpful in the access
management issues. Their experiences and “lessons learned” helped the team make appropriate decisions
that could be managed during right-of-way acquisition. Also, inclusion of their staff and staff from the
other disciplines provide a sense of partnership and ownership in the end result. It is hoped that this will
enhance the chances that important plan features will be retained through plan implementation.

Extensive, Proactive Public Involvement

The I-94 project was similar to most access management projects. It required a substantial, proactive
public involvement program. Components of the Public Information plan included 28 town meetings, 26
meetings with individual landowners, business owners and community groups, 5 meetings with state
legislators, 3 Public Information meetings, a Project Advisory Committee (PAC) that met 5 times during
the project, comprised of representatives from the two counties, cities and towns, and the DOT, 4
newsletters with a mailing list that eventually grew to over 800 addresses, and a Public Hearing.

The most valuable aspects of the public involvement process were the one-on one meetings with
landowners, individual town representatives, and state legislators. The latter assured there was

understanding of the objectives and need, and that constituents were being treated fairly.

" (1) The Wisconsin DOT received a 1997 National Trailblazer Award Jfrom AASHTO for their unique
use of a multi-disciplinary team for project execution.
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Of course, the true success of the public involvement program was in its true execution as a two-way
exchange of concerns and ideas. By the end of the project, most everyone understood the need, what was
being proposed, and issues of timing. From WisDOT’s perspective, the willingness to listen and
compromise demonstrated the true value of public involvement in projects such as this one.

Phase II - Implementation of Corridor Plans

The nature of the planning effort resulted in significant, unique challenges to WisDOT. No immediate
right-of-way acquisition or construction projects occurred directly after competition of planning. Indeed
it was assumed that implementation would occur over a very long time period—perhaps over 20 years.

WisDOT undertook a number of unique management actions to assure the plans were
implemented. These actions included maintenance of staff continuity, development of a formal
corridor preservation map, and programming of a special hardship right-of-way acquisition fund
for the corridor.

Staff Continuity

WisDOT’s normal project delivery process would involve “handing off” the project from the project
manager for the planning phase to other staff in design, right-of-way, etc. For this project, WisDOT is
taking a different approach. Tom Heydel, project manager for the planning phase, is continuing as project
manager for ongoing activities described below. The advantages to this management decision are clear.
WisDOT retains the valuable institutional memory about decisions, issues, etc. that occurred during
planning. Interaction with local units of government is more consistent. Finally, there is a naturally
greater sense of ownership in the plan itself. Continuity in other staff also assists in implementation. The
multi-disciplinary team approach is proving its value with respect to right-of-way issues, driveway permits,
and eventually, design.

A practical example of how project continuity is maintained is illustrated in the driveway permitting
process. Often, driveway permits are requested through the DOT. WisDOT permit employees have been
instructed to route all applicable driveway requests through the corridor project manager for input as it
relates to this study to assure that permits are not granted without a review to check their compliance and
consistency with the overall plan.

Corridor Preservation Mapping Project

The IH 94 South Corridor study in Racine and Kenosha Counties, a segment of IH 94 which contains 12
interchanges, was the first step in planning to the year 2020 with interchange modernizations. Since the
interchanges will not be rebuilt for anywhere from 5 to 20 years, it is imperative that the preliminary
(functional) plans that have gone through the public hearing process be retained into the future. The best
mechanism for accomplishing this is by formal corridor preservation, a process not historically used in
Wisconsin. This led to the initiation of a unique corridor preservation project (mapping) for the corridor.

Local Support for Corridor Preservation As noted above, a Project Advisory Committee (PAC) was
formed at the beginning of the IH 94 Corridor Study to develop the framework and eventually endorse the
interchange plans, access methodology and R/W needs. The PAC is made up of all the towns, cities,
villages, counties and other government agencies within the corridor area or which have influence over
the corridor. Following the Public Hearing and completion of initial planning, the PAC made the
recommendation that to retain the preliminary plans into the future, it was necessary to formally adopt the
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plans and to put property owners on notice of R/W needs. What method could be used to accomplish this?
The Wisconsin Statutes contain a chapter on corridor preservation, which had never been tested until this
time in Wisconsin. The Legal Counsel of Wisconsin DOT supported the use of this statute, which thus
led to the next phase of this project, i.e.: Corridor Preservation (Mapping).

Why do corridor preservation mapping? Fifteen or twenty years from now, local government
representation can change and the plans on file may be ignored or forgotten over time as representation
changes. The corridor preservation mapping project provides a vehicle to make sure this doesn’t happen.

The purpose of this mapping project is to preserve the R/W proposed under the above referenced planning
projects under the IH 94 South Corridor Study (ID 1032-07-05) until the real estate and construction
projects are implemented for each respective interchange.

The preservation of the location of relocated frontage roads, relocated ramps, and expanded crossroads
will be done under the following strategy:

1. Map the corridor under Wisconsin Statute 84.295. This gives the State the opportunity to purchase
a property if the owner is proposing any significant changes or additions. It does not require the State
to purchase the property.

2. Assist local units of government in officially mapping the proposed roadway locations.

3. Assist the Southeastern Wisconsin Regional Planning Commission in adopting the relocated routes to
the regional plan.

In selected key areas, the state and local governments might elect to purchase access rights to prevent a
change in land use from affecting the level of service of the highway.

Formalize the access decisions shown on the functional plans by entering into multi-jurisdictional land
use/access agreements with appropriate townships and counties. Under this type of agreement access
points are decided, and changes can only be made with the concurrence of all cooperating governmental
bodies.

The Vehicle of Corridor Preservation

The method of accomplishing the mapping is by use of a Corridor Preservation Document. This document
is filed with the appropriate county Register of Deeds and mailed to the individual property owner
impacted by R/W future purchase. This document (attached) basically states that the property owner in
question cannot rebuild, alter or add to any existing structure on the property or subdivide the lot without
first giving the Department of Transportation 60 days written notice. The Department can then either
purchase the property, give the property owner release to proceed with their planned changes, or give
partial release. This notice of Corridor Preservation includes the full interchange map with property lines
overlaid onto the preliminary plans so that impacted properties by future R/W needs can be established.

Public Hearing

The Wisconsin Statutes 84.295 require that a public hearing be conducted prior to the notice of corridor
preservation documents being released.

Data Gathering

Right of Way Plats - County R/W plats were obtained and electronically overlaid onto the preliminary
plans to establish impacted properties. Properties may be impacted by proposed future R/W, Access
changes, or Grade changes. It is imperative to work closely with the counties involved and particularly
with the Register of Deeds offices, since they will be filing the notice of corridor preservation documents.
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Standards of Highway Access
The mapping project also shows the following access management elements:

Spacing between ramps and relocated frontage roads
Crossroad access control

Driveway access control

Median access control

Frontage Road access control

Commercial Driveway guidelines

Median opening guidelines

By clearly identifying the access control for the corridor, the intent of the policy can continue to be known
and enforced as development occurs prior to construction projects at each interchange.

Newsletters

Newsletters are sent to the impacted property owners, local units of government and newspapers to keep
property owners and government officials abreast of the project.

Status of Mapping Project

The mapping project is in process and the public hearing is scheduled for October 1998. Meetings have
been held with public officials and the property owners notified of the upcoming hearing by the newsletter
and newspaper ads. A Project Advisory Committee meeting was held in July 1998 to obtain local input
and continued support.

Hardship Right-of-Way Purchases

WisDOT recognized the problem in delineating future right-of-way for unprogrammed projects. Both lack
of definitive time and financial commitment create burdens on property and business owners.

To provide a fiscal backing to this project, WisDOT has included a yearly budget for hardship purchases
along the 1-94 corridor. This budget applies primarily to residential property owners who as a result of
this “Black cloud” over their property are unable to sell their property. If they can show a hardship, the
DOT will purchase their property. This applies only to properties the DOT has shown as relocations
under the corridor study for each particular interchange.

Hardship right-of-way acquisition is not unique to WisDOT. However, the corridor specific line-item
programming for such acquisition represents a unique management decision. This proved to be essential
to achieving local governmental support of the corridor plan.

Project Update

Since the Public Hearing for the planning study held in October 1998, WisDOT has formally adopted to
functional plans for all 12 interchanges. Development of the corridor preservation mapping project began
in July 1997. One of the two counties has also officially adopted the plans as part of their county
transportation plan. Although the second county has not taken official action, their staff has expressed
support and agreement with the plans.

The WisDOT Central Office Program Committee has approved the corridor priorities as shown in the
attached figure. (These priorities were established with direct input from the PAC.) As of the writing of
this paper, individual project programming awaits development of the entire WisDOT program initiative,
with the exception of those projects listed below.
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Four projects at one of the interchanges have been approved and funded:
Wetland mitigation for the entire corridor

State Trunk Highway 50—Phase I construction, including median closure, widening and frontage road
relocation

Purchase of property for Right-of-way

Relocation of one business conflicting with right-of-way
Other ongoing activities include a continuation of work with property owners and public officials to
coordinate local development plans with future roadway plans and access requirements.
Conclusions

The entire I-94 project has represented an opportunity for the Wisconsin DOT to be proactive in achieving
the access management and other roadway design needs for the future. Both the planning process and
subsequent management of the implementation of 1-94 recommendations include many new approaches
for WisDOT.

An interesting aspect of the project is that it influenced WisDOT’s business practices. This project has
resulted in the inclusion of standards into the Facility Development Manual (WisDOT’s standards for
project development) for the use of the Corridor Preservation statute. There are many legal aspects to this
project and the Legal counsel has been closely involved and has assisted in the writing of the corridor
preservation document. The use of multi-disciplinary teams for large, complex projects has been proven
successful, and is being continued. Perhaps most importantly, WisDOT has found it possible to achieve
public and private endorsement of proactive planning, when the right approach is used.

Attachments

Notice and Order Establishing Locations and Right-of-Way Widths for Future Freeways or Expressways
under S.84.295, Stats.

Partial Release from Order Establishing Locations and Right-of-Way Widths for Future Freeways or
Expressways under S.84.295, Stats.

Affidavit Regarding Notice and Order Establishing Locations and Right-of-Way Widths for Future
Freeways or Expressways under S.84.295, Stats.

Programming Initiatives
Example Corridor Preservation Plan

Technical Memorandum - Subtask 6.8 — Access Control Policy for I-94 Corridor
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Document Number

NOTICE AND ORDER ESTABLISHING LOCATIONS
AND RIGHT-OF-WAY WIDTHS FOR FUTURE
FREEWAYS OR EXPRESSWAYS UNDER 5.84.295,
STATS.

‘Wisconsin Doparfment of Transpotation
DTS od

Tha State of Wisconsin, Department of Transporation, purswant to the pravigions o
&.51.235(10p 5iats.. approves the map estabishing a corridar 10 prasanae real astate for
futura construction of a freavway or eeprassway and S0 pravent confiicting costly
aconomic devalopmant on areas of lands 1o be available as rights-ol-way when needed
tor lulung eonstruchion.

The apgroved comidor mag shows the location of tha planned freaway or BRRITBEEWEY
ard the approodmate widths of tha dghts-of-way needed for the fresway or expressway,
incluging the righl-ol-way needed for tralfic imeichanges with olber highways, grada
separations, frontage roads and othar incidental facilties and for the alteration or
relocation of edsting pubdc highways fo adjusl tralic sendce bo grade separation
siruslures and interchange ramps. Tha map also shows the q;;is,.‘i.ng hlgrm-a':,ls and the | This space is maened lor eeceding data
propary linas and record owners of lands neaded. The meg is relaled 1o depatmen!  [Reum o

project ma. , = dated » and has been reconded in the offica of the Register of
Do Far this caunty.

The lands aMected by the map are more paiculady described as ot forh in the
attached schodube of proparty.

Mo person may erect or locale any structure nol currenlly axisting on lands affectad by
thir map wilhout firsl sarving G0 day nofice by registared mail on the Wisconsin
Dapartmant of Transporation, In the mannar and form required by s B4 2850100 Wis.
Stats. Serdce may be made on the deparmaent’s disticl director handng uversimt
authaority of in - A5 of tha data of this recarding, tha addrass for the district dinector is . parscn wha falls to comply with this notice
requiremant shall not be entitied to compensation in condemnation proceedings for any siructure eractad or relocated within tha comigar, of Tof any
imgressements of any nalwe made on lands within the coridar,  This prohibiion deas not apply 1o Bny normal of emengency repasn o replacemant
necessang 1o mantain an edstng structema or Facility in approdmately its previcusly exizling condition.

Ary lands within the comigor may be acquired by the Stale, or tha county of municipality in which tha lands ara located.

As resquiren by 5.84.295(10a), natice of this action and recording shall be published as & Class 1 nolica uides Ch, 985 in sach affected county, ard
notica registared mail shall ke sarved on the owners of affected lands.

. Stake of Wisconsin 1]
[Drata) FES
County  }
Wisconsin Depariment of Transportation Signed and swom belone mae this __day of
0 R, TGTATy T, ol s
® (PO Ty Mami, ol PR, SR W e
T0aln Gomissan EXpirns)
This instrument was drafted by the Wisconsin Depanment of Transporation. Frojact ID
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Documeant Number

FARTIAL RELEASE FROM ORDER ESTABLISHING
LOCATIONS AND RIGHT-OF-WAY WIDTHS FOR FUTURE
FREEWAYS OR EXPRESSWAYS UNDER 5.84.295, STATS.

Wesporeas Depairrent of Tramsportaton
£.34.295( 10 Wis Stats.
[ELREY ]

The e of Wionsn, Deparment of Tearspodaton, pursuant p 58429510}, Sats,
estzbished a comoor ko presanve real estals for fulune onstructon of B eewsy o sxpresteay
aed fo peovent oonficting ooy economic developmant on amas of lands o be avalabla a5
righta-ohweay whan nesded fof fulirs consmucton.

Th sderidor o ks allectad by the ondisr are dhomn o ha rrap ol sfeded bBnds reconied

In tha offca of tha Register of Desds for Couety, in Voluma ol L&l &

Dooume! Bhamber and @e kegaly dessbed i hal NOTIGE AND ORDER This spais b5 resenved for reconding daa

ESTASLISHING LOGATIONS AN RIGHT-OF-WAY WIDTHS FOR FUTURE FREEWAYS OR

EXPRESSWAYS URDER 384 295 STATS. datnd and reconded in the offcs of
Gty Fagester of Desds n Volima of & &5 Document Number

Ratam 2

("mwmeai”] has applsd i the depanment for release of Tat porton of pwrer's propsry
which the deparment aricpates wil nol be aleckd by the corfidor of projecd

The prisparty o ba eeleasad i move parioulay dascrbed as:

Parcel Mentftion MumbenTax Key Rumbsr

The depariment has delesmined thal B3 proposed project will not impact the bnds cwner
defims o bo mbased bom the bulding metictions adopted by tha deparment under
REH235(10), St

How, thamdom, the Wisconsn Dapatment of Transportation does hamby rebiase and discharge the folowing described bands bom the effec! of hat MAP, NOTICE AND ORDER
ESTABLISHMG LOCATIONS AND RIGHT-OF-WAY WIDTHS FOR FUTURE FREEWAYS OR EXPRESEWAYS UNDER 5.04 295, STATS, dated which ara miong fully described
o,

By this inskumen, B Deparinact doss ol releass ary ohes linds from e oliect of said MAP, NOTICE AND ORDER ESTABLISHING LOCATIOSN AND RIGHT-OF-WAY WIDTHE FOR
FUTLIRE FREEWAYS AND EXPRESSWAYS UNDER S24.205, STATS. dated . In partcularn, &l oher lands of B ower desiribed henin mmain subjed B e proviskons of
584203, Bt inchoding, bul ndd miled ko, e iobowing descrbed real petate:

_— Stas o Wi I
Louta| =
- County )
Wistonsin Department of Transpomation Zigned and swam borkoes ma i day ol
[SEAL)
VRgradrs, oy Fublc. Saabe of Wetonain]
By |Pn1u1m.hnne-fh.u:-_-h_u:=ew-
rl'hhl:amll&m- ---BG"H."
This instrument was deaflad by T Wisconsn Departmen of Transponaton (11}
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Document Number

AFFIDAVIT REGARDING NOTICE AND ORDER
ESTABLISHING LOCATIONS AND RIGHT-OF-WAY
WIDTHS FOR FUTURE FREEWAYS OR EXPRESSWAYS
UNDER 5.84.295, STATS.

Wisconsin Depariment of Transportaton

B {10 Wee, Seata
or @
State of WisoonEn 1
i
— Connly i
.- , baing frsl duly swom on cakh, deposas
and says as iodows This e i resannd Ry reconding data

Re
1. lemansddiessdentol  Counly, Wisconsin, and am smployed by th Wiseoash T

Department of Trnsportation

2 Tha S of Wisoonsn, Departmaent of Transportation, porsant in 584 255100, S,
eslablshad & comior b presens real csals ke e constngtion of & eawsy of
inpribwing i b praven] corficing castly sotnomtis developmant on amas of lnds o
bar avaliable as rights-i-way when neadad for futurs construchon (e comdar).

3. Prod o e estaishment of o comdor, the deganment conducisd a pubibe hearing &1
- wbich was aderBad in B manner sequined by £.84.0203)13), Sats, for changas o B s3le tunk highway syskem.

4. Themap establishing B comdor wak sgproved by he departrentcn. asdmoodeden | in Wolum o, @Page . and a3 Decument Mumber

i

A NOTICE AND ORDER ESTABLISHIMNG LOCATIONS AND RIGHT-OF-WAY WIDTHS FOR FUTURE FREEWAYS OR EXFRESSWAYS UNDER S.84.205, STATS. desoribing e
proparties afiacted by e 2pproved map was moprded on \In Voluma ol B alFage . nd as Deassursis Murmiser .

B Moton of tha moneding of said map was published by a Class 1 netiog on tha folowing date In the foliowing newspapen(s) which is lcated in county abieded by estiblistment of ta
COdThI

[ae:
hewspapsn
7. Hofice of tha reconding was sarved on g owners of recond of lands within e comioor within 600 days afen the secoeding consistent with te requinements ol 5 24 295, St

B, This afidavit is reconded for tha purposa of providing pubiic notics at e mauemants of 524.255, Stats., have been met in be estabizhment o the ooride,

Siata of Wisconsh }
i) 55

Wisconsin Depariment of Transporiation Shored and saom belors me i dayel ,

(SEAL)

(iagreatare, botary Fublc. Saaty of Wisoansin)

Byl [Pr oo Tk i, »ae-._-r_ﬂ;k_hinm::ruﬂ

it Comminnicn Expns)

Thiz irsument was drafed by Fe Wisconzn Deparbrent of Trarspodation 5]
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IH 94 Corrldor Study
Project I.D. 1032-07-05

RacinesKenosha County

Programmeng Inltlatlves

| LOCATION ' COST PRIORITY | PROGRAM YEAR |FUNDED
Taco Boll - Advonced ooguisltlon LN -7 A N N B mq——1x
ATH 53 Morthwast Duadran®
! Lond aequlsltion = SW quadrant 1,229,228 2 1999 %
accass rogd - STH 50
5TH 50 - Prase I - sedlon closures, F2B0,028 (R % 2282 (RS x
expanslon &f 5TH 50, sionols, 5,449,202 (Const) 2882iCamat! -
oocass raad
Fatlond mitlootlen = IH 94 Corrlder 486,228 (RAW) L) 15995 (Acgual x
H=5 < F4[1,848 (Camnaz) 2821 (Conatl x
574 LEB %1, 208,288 AW 51 2821 (RAW
| 212,345,900 (Canstl 2383 (Con=Tl
! 5TH 50 - Phoss II - split digmond 54,328,280 (R/W) E 2284 (RSWD -
$19,664,488 (Canss) 2228 (Camax) =
5TH 142 F3.703,2828 RN 7 ZAB3 (RAW -
315,248,828 (Camat) ZH25 (Conat) =
4
T-WLla Roods27th Straat ' 34, 020,882 (RSw) a ZE83 (AW -
$12,775,738 IConst | 2885 (Camat) -
l CTH K 93,420,208 (AU 5 225 (R W) =
F13,953,888 (Canst) 2287 ICamatl -
|
| CTH € 2,522,280 (RAW 18 2825 (RS9 -
| 218,323,728 Comaxl ZART Constl -
2TH i1 £1,223,233 RAW] LH] ZABT RS W =
$12, 755,188 (Conat) | 288% Conaw! -
CTH KR | %1,502,888 (RS iz ZEES (RAW
| #18.513.282 Censt! 2811 Conatl
]
2TH 20 1,200,888 (RsWD 13 2811 (R - 1
s10.528,188 iCanstl 22813 iCanaw =
CTH G £2 703,808 AW 14 2813 IRsW - -
£5,777.820 (Consil 28L5 Conswl -
CTH E 2,822,208 (Rru) 15 2815 (AN - I'
i 211,958,988 (Canss) ZAL7 Conaw -
Advanced Acquisitlen ) 200,332/ 7 | 1998 - 2015 x
Frazgrve Righnt of Way) |

MOTE:
Hl%m +ha axception of those prejects meted as furdes, none of the prajescets hove

sgen oppraved for funding. Tne Decartment of Tromsporsatlen Pos odoptad Tha
funetlorol plons Qated Des. 361 presanTed ot The Det. 96 Publle MeaTlng
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TECHNICAL MEMORANDUM _C_H_M__H_ILL

Subtask 6.8 -- Access Control Policy for I-94 Corridor

PREPARED FOR: Tom Heydel/WisDOT
Ken Voigt/HNTB
Dan Dupies/CH2MHIill
Mary O'Brien/TEM

PREPARED BY: Tim Neuman

COPIES: Project File

DATE: July 20, 1999

Subtask 6.8 of the 1-94 Scope of Work calls for development of an Access Control Policy. This
memorandum serves to collect all information and decisions made to date regarding access control, for
the purpose of formalizing the corridor-level policy.

The following documents served as reference to the development of the corridor-specific policy:

1. Access Management Issues , prepared for the Project Advisory Committee
meeting held on September 18, 1995.
2. Access Control Policy for I-94 South Study.

3. WisDOT District 2 Access Management Guidelines dated January 26, 1996.

The above referenced documents establish a rationale and quantitative guidelines for development of access
control at each of the interchanges.

Spacing Between Ramps and Relocated Frontage Roads

Guidelines for desirable spacing between reconstructed ramps and relocated frontage roads are as follows:

Desirable Spacing Minimum Spacing
Along State Trunk Highway 300 m (1000 ft) 180m (600 ft)
Along County Trunk Highway 230 m (750 ft) 150 m (500 ft)
Along Local Road 150 m (500 ft) 150 m (500 ft)

The above dimensions are based on traffic operational needs and design requirements for channelization,
transitions, etc. Lesser dimensions are appropriate to meet site-specific needs. Avoidance of
environmental constraints, accommodation of appropriate local development plans, and consideration of
other traffic and design requirements beyond the interchange area are all reasons for using lesser
dimensions for spacing. The design study report and environmental documentation for the study will
acknowledge where lesser dimensions are accepted and explain the reasons for the spacing recommended
in the preferred design.

Crossroad Access Control

An objective of interchange reconstruction is to maximize the safety and operational efficiency of the
crossroad in the vicinity of the interchange. This entails elimination of access to the crossroad between
the ramps and frontage roads. Elimination of land access is accomplished by removal of existing
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driveways through purchasing of access rights, and closure of the median between the ramps and frontage
roads. It also includes establishment of firm access control between the ramp and frontage roads,
prohibiting future driveways from locating in this critical area.

The access control policy explicitly acknowledges the potential hardship and cost of establishing complete
access control at every interchange, given the existing conditions. Guidelines for application of access
control and design treatments for existing access points to remain are established to recognize the needs
of existing land uses abutting the crossroad.

Driveway Access Control

Existing driveways along the crossroad between the ramps and relocated frontage roads will be dealt with
in the following manner:

1. Driveways to commercial properties fronting the crossroad will be moved to the relocated
frontage road. Access rights will be purchased where necessary. The reconstruction plan for the
interchange will include necessary access connections to the relocated frontage road to maintain access to
commercial properties.

2. Residential and agricultural access along the crossroad will be allowed to remain. Driveways
to residential properties fronting the crossroad will be relocated to the frontage road where this is
necessary.

3. Where residential and agricultural driveways remain along the crossroad, access rights will be
purchased and access will be limited to existing conditions. Should the residential or agricultural property
be converted to non-residential use in the future, access to the property will be from the relocated frontage
road only.

Median Access Control

Reconstruction of the interchange and crossroad will incorporate a raised median along every crossroad.

A basic access control objective is to eliminate cross median movements between the ramp and frontage
roads. The policy in developing the crossroad design will be to close existing median openings between
the ramp and frontage road, and not provide for new median openings once the road is reconstructed.
Median openings will be restricted beyond the reconstructed frontage road intersection for an appropriate
dimension. This dimension, generally 150 m (500 ft) as a minimum, reflects the design requirements for
transition from a two lane rural cross section to a divided road. The only situation where a median
opening would be provided within 150m of the reconstructed frontage road intersection would be to
provide for a residential U-turn opening if deemed necessary. No U-turn openings would be provided
within the transition area.

Frontage Road Access Control

All existing driveways currently on the frontage roads between the crossroad and entrance or exit ramps
will be closed and relocated. The reconstructed interchange will have no private driveways to or from
what would be a future interchange ramp.

Once reconstruction of the frontage roads and interchanges is completed, DOT has plans to transfer
jurisdiction of the frontage roads to the respective local governments. Guidelines for access control along
the frontage roads have been developed. In general, a minimum dimension of 80m (250 ft) is to be
maintained from the centerline of the crossroad to the first driveway or intersection on the frontage road.It
will be the policy of the DOT to adhere to these guidelines in the development of frontage road geometry
and right-of-way preservation while the frontage roads remain under DOT control. Application of these
guidelines will ultimately be the responsibility of the local unit of government.
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Exceptions to Desirable Access Control Guidelines

As noted above, existing conditions present special problems in applying desirable access control
guidelines. Exceptions to the guidelines are expected to reflect site-specific concerns. It is also important
that the DOT evaluate exceptions to the guidelines in an even-handed, objective manner. To assist this
evaluation, the following guidelines were developed as part of the I-94 access control policy.

Commercial Driveways.-- Driveways to existing commercial properties between the ramp and frontage
road may be retained for those land uses that depend on “drive-by” business and easy access to the
freeway. For this study, this refers exclusively to service stations. Retention of access to this land use
along the crossroad will be considered if the following conditions are met:

1. The existing driveway(s) do not currently create safety or operational problems.

2. An existing driveway or relocated driveway can be provided to the land use no closer than 90
m (300 ft) from an intersection of the crossroad with either the ramps or the relocated frontage road.

3. Access would be limited to right turn movements into the property only. Cross median access
would not be permitted, and egress movements would not be permitted. Relocated access off the new
frontage road would continue to be the primary access solution for the property.

4. Access rights for the driveway would be purchased, and a revocable permit for the driveway
would be issued. The DOT would retain the right to revoke the permit should a safety problem develop.

5. The property owner understands and agrees that the permit is for the existing use and owner.
Should the property be redeveloped for a different use, the driveway would be removed and all access
would be provided off the relocated frontage road.

Median Openings.--Closing the median between the ramps and relocated frontage roads in some cases
will result in unique problems involving traffic patterns to/from residential properties along the crossroad.
Significant out of direction travel would be required if no median openings are provided for these
properties. As part of the access control planning for the corridor, consideration will be given to
providing median openings for U-turning vehicles only between the ramps and relocated frontage roads
in order to serve existing residences. The following conditions should be met:

1. There is a demonstrable need to provide a median opening for one or more residential
properties. This need is associated with out of direction travel required should no opening be provided.

2. The median opening is designed for and intended for residential use only. An AASHTO ‘P’
vehicle is to be used for the U-turn geometry.

3. The median opening can be located in a manner that precludes its use by commercial or other
uses.

4. Landowners and local units of government understand that the U-turn is for existing residential
land use only. Should the properties for which it serves be converted to commercial use, the DOT would
require removal of the U-turn from the median.
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Access Control Policy
For 1-94 South Study

The following guidelines have been set in order to preserve the capacity and safety of the interchange
once the improvements are made.

Existing developments may make total compliance very difficult. Exceptions are possible with
sufficient justification.

Reasons for good Access Control:

eliminates additional conflict points (improve safety)

preserves capacity

separates through and local traffic

improves mobility (reduce delays)

lessens the need for retrofit projects (signals, median cross-overs, driveway relocations)

SPACINGS

Location of the frontage road will be dependent upon the Jurisdiction of the crossroad. Our goal for
the distance of the frontage road from ramp terminal:

State Highway Cross Road 1000’ (300 m)
County Highway Cross Road 750° (230 m)
Local Road Cross Road 500° (150 m)

The above distances are guidelines based on the District 2 Access Management Guidelines (May 14,
1991).

Distance between Ramp terminals as measured along the crossroad should be a minimum of 300 feet
(90 m) up to a maximum of 500 feet (150 m), with no ramp terminal being closer than 100 feet (30 m)
from a structure. These criteria are taken from the State Facilities Development Manual (Procedure
11-30-1).

Location of driveways on frontage roads should be 250 feet from the center line of the crossroad. This
is based on the left turn stacking distance needed for commercial development, and taken from the
District 2 Access Management Guidelines.

Beyond the frontage roads, median openings (if divided highway) should be 500 feet (150 m) from the
frontage road. This 500 feet (150 m) is the minimum acceptable transition from a 4 lane to a 2 lane
highway. In addition, where possible access will be controlled in this 500 feet (150 m) to preclude
immediate access to the intersection.

DRIVEWAYS

The goal of the project is to remove private access to the crossroad in between the ramp and frontage
road. In conjunction, no median openings would be built in this section if a divided section is
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constructed. Existing median closures will be evaluated based on safety problems and ability to
provide alternated access.

Given the amount of existing development already present at most of the interchanges several strategies
have been formulated to accommodate these owners:

Existing Residential access will be maintained

Existing Residential access points will be limited so that new commercial developments
will not have driveways directly on the crossroad

Attempts will be made to change access of exiting commercial developments. Most
commonly this will involve reversing access so that driveways will be off new access roads
which connect to the relocated frontage road.

SIGNALS

Signalization will be considered at all locations that meet warrants. Signalizations is usually at public
street crossings. Spacing of public streets will consider the progression of signal timing. Progress
flow requires 1000’ (300 m) spacing between signals.

COSTS

The goal for cost sharing policy is to accurately assign costs to those driving the “need” for the
improvement and those responsible for the land use decisions. In many cases this will involve a
negotiation with local units of governments and private developers.

It is expected the State would finance the construction of new access roads if they are needed to
provide access to existing developed properties.
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Design Issues and Public Concerns When Considering a Raised Median ¢
Highly Commercialized Urban Arterial

Richard Brauer, The Sear-Brown Group
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Project Objectives

Restore Pavement

Improve Safety

Improve Traffic Flow

Maintain Economic Vitality
Enhance Visua Environment
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Access Management Goals

Limit the Number of Conflict Points
Spread Out Conflict Points
Separate Turning Vehicles

Improve Off-Roadway Circulation and
Storage

IMPROVE SAFETY
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Access Management Potentials

Raised Center Median *

Driveway Consolidation and Design *
Shared Access

Signal Location/Spacing
Exit/Entrance Treatments *
Access/Frontage Roads

Rear Access

Right-Turn Lanes *
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Raised M edian Evaluation
Route 104 Case Study

DESIGN ISSUES
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Raised Median Left-Turnsand U-Turns RM - Median Openings
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Accessibility Evaluation Left-Turn Delay vs. Volume
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Conflict Analysis Summary
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RM - Driver Perspective Reaction Time

Reduced Reaction Time (RT)
Increases Accidents
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Previous Safety Studies FHWA Study
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Results
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NCHRP Study Florida Study

Evaluated Existing Accident
Prediction Equations
Compilation of 12 Other Studies Six Lane Arterials
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Analyzed Accident Rates for
400 Miles of Urban Arterials

CTWLTL RM

Total Accidents

) 1 SEAR-BROWN GROUP ) 1 SEAR-BROWN GROUP

Session 18 - 1998 National Conference on Access Management 329



Georgia Study

Studied Accident Rate for nine six-lane corridors
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Results
— RM Accident Rate 25% L ower
— RM Persona Injury Accidents 50% L ess ’ﬁj

100

CTWLTL RM CTWLTL RM
Total Accidents Personal Injury
# 11iE SEAR-BROWN GROUP

Design Guidelines

AASHTO

—“CTWLTL should only be used...where

there are no more than two through lanes
of traffic in each direction.”

NCHRP

— Developed a Design Chart Based on
Safety, Congestion and Economics

# 11iE SEAR-BROWN GROUP

Visual Environment Evaluation

Existing Conditions
Alternative Evaluation

# 11iE SEAR-BROWN GROUP

Session 18 - 1998 National Conference on Access Management

New York Study

DOT Maintains Accident Rates
for All State Highways

Four-Lane Arterids
CTWLTL 6.63 Acc./MVM
RM 5.47 Acc./MVM

RM Accident Rate 18% L ower
CTWLTL RM
Total Accidents

# 11iE SEAR-BROWN GROUP

Through Lanes AADT Driveway Left-Turn Percent Per 1,320t
Density Segment Length

0 “
|
e
e
_ _

60
e — —— 2

# 11iE SEAR-BROWN GROUP

330



Commercial Activity Evaluation Alternative Shopping Areas
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Store Selection

Pass B Destination

Gas Stations Car Dedlers

Fast Food Furniture Stores

Pharmacies Department Stores

Ice Cream Shops Supermarkets
Building Supply
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Similar Corridors

Locations
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Public Involvement Techniques Access Management

Newsletters

Focus Groups

Open Houses \
Political Entities

Media Campaigns

Video of Corridor Problems *
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Summary

Raised Medians will be Resisted
Public Perspective

— Benefits from their Perspective
Be Accessible and Responsive

Questions and Discussion
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The Impact of Access M anagement
On Business Vitality

David Plazak, lowa State University

Paul Chao, University of Northern lowa
Pola Gupta, University of Northern lowa
Tom Sanchez, Portland State University
Ken Stone, lowa State University

ABSTRACT

The impact of retrofit access management projects on the vitality of existing businesses along the
improvement corridor is a continuing source of concern for business owners, city officials, chambers of
commerce, and transportation professionals. As part of a major research, education, and outreach project
conducted for the lowa Department of Transportation's Access Management Task Force, a variety of
secondary data sources and analytic methods were used to assess the impact of completed access
management projects on local business activity and vitality. Methods developed and used included:

$ Community-level business market share"pull factors' and business survival rates developed using
original source data made available by the lowa Department of Revenue and Finance (IDRF).

$ Detailed "before and after" business profiles along access management project corridors. Sources
used to devel op these profilesincluded R.L Polk city directories aswell aslocal government data,
including plat maps, tax assessment records, and aerial photos.

$ Detailedretail salestrendsfor sel ected businessesal ong access management project corridors. The
sales tax trend data wer e also devel oped with the assistance of the IDRF staff.

These methods and data sour ces wer e used in combi nation with theresults of surveys of business ownersand
customers conducted by a team from the University of Northern lowa (UNI) to assess business vitality
impacts of selected access management projects. The results strongly suggest that the impact of access
management projects on business vitality is at worst neutral, and may in fact be beneficial in a number of
cases. Sill, businessownersand managersare very skeptical of access management and must be convinced
projects will be worthwhile and not damaging to their business prospects if they are to be successfully
implemented. One way this can be done isthrough early involvement of the business community in project
planning and development, including education about the benefits and impacts of access management.

BACKGROUND

Itiswidely known and agreed that access management proj ectssuch asconsolidating driveways, building two-
way left-turn lanes, and installing raised medians can dramatically improve both traffic safety and traffic
operations. For instance, recent research in lowa shows that access management projects have reduced
accident rates by an average of 40 percent and improved traffic operations by onelevel of service (e.g. from
Level of Service“D” to “C").

However, a common sticking point in the implementation of access management projects, particularly
those that involve dramatic changes such as installing raised medians, is strong skepticism and fear on the
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part of adjacent business owners and managers. This fear can easily turn into political opposition that can
lead to counterproductive changes in projects or abandonment of attempts to manage access.

This sort of problem has been encountered often in Iowa as access management has become a more
common strategy for safety and congestion management has ramped up.

One businessperson in Spencer Iowa was so convinced that a two-way left-turn lane and driveway
consolidation project would harm his business that he offered a substantial reward to anyone in the
community who could stop an access management project their from moving forward. *

An effort is now being made by the Iowa Access Management Task Force and the lowa Department of
Transportation to disseminate factual information on the business vitality impacts of completed access
management projects. This is being done through an 18-minute videotape, several presentations at
conferences and meetings, and printed materials.

ANALYTIC METHODS USED

Community-Level Data

Community-level business market share "pull factors" and business survival rates were developed using
original source data made available by the lowa Department of Revenue and Finance (IDRF). These data
were used to put the performance of the access-managed corridors into perspective. As will be shown
later, the case studies selected had a wide variety of business conditions from slow growth to extremely
rapid growth.

Corridor Profiles

Detailed "before and after" business profiles were developed along access management project corridors.
Sourcesusedto developtheseprofilesincluded R.L Polk city directories; aswell aslocal government datasuch
as plat maps, tax assessment records, and aerial photos. The most useful data source for developing these
profilesturned outtobetheR.L . Polk directories. Theseprofileswereusedfor avariety of purposes, including
determining businesslossesfrom corridorsand to sel ect businessesto be surveyed for their opinionson access
management.

Sales Tax Data

Detailedretail salestrendsweredevel oped for sel ected businessesal ong accessmanagement project corridors.
The salestax trend datawere al so devel oped with the assistance of the IDRF staff. 1owahas one of the most
extensive databases of salestax dataand the IDRF staff was ableto provide aggregate salestax trend datafor
address ranges along the case study corridors for amulti-year period. Aggregation wasrequired in order to
protect the confidentiality of individual businesses.

Business and Customer Surveys

As a part of the lowa access management research project, the University of Northern lowa Marketing
Department conducted extensive personal interviews of business owners and managers as well as business
customers in each of the case study corridors.

CASE STUDY SELECTION

The Iowa Access Management Task Force e selected five case studies for a detailed study of business
vitality. Each was studied in terms of the impact of access management projects on traffic safety, traffic
operations, and business vitality. The case studies were selected on the basis of their ability to be
examined in depth on a before and after project basis. A mixture of project types (raised medians, two-
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way left-turn lanes, and driveway consolidation only) was selected. Finally, cases were chosen that
reflected varying community types (metropolitan and rural).

The five business vitality case studies examined included:

Access Management Case Study Locations
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' Ames. A two-way left-turn lane project in a modestly growing university community of
approximately 48,000 persons.

I Ankeny. A raised median project in a fast-growing suburb with a population of over 21,000 persons.

I Clive. A raised median project in a very rapidly growing suburb with almost 10,000 persons. The
southern few blocks of this project was completed with a two-way left-turn lane instead of a median
because retail development only existed on one side of the street.

I Fairfield. A driveway consolidation project along a US highway in a rural trade center with a
population of about 10,000 persons. Fairfield is located in southeast lowa.

I Spencer. A two-way left-turn lane project in a slow-growing rural trade center with about 11,000
residents. Spencer is located in northwest Iowa.

Both Ankeny and Clive are suburbs in the Des Moines metropolitan area, which is the largest and fastest-
growing (in population terms) metropolitan area in Iowa. Ames is located within commuting distance of
Des Moines.

The case study results from this portion of the research effort were deemed so successful by the Task
Force that one additional case study has already been completed, and three more will be completed before
summer 1999.

RESULTS

Corridor Business Composition
There was no discernable pattern in net change of businesses by type along the five access-managed
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corridors on a before and after-project basis. Some categories of business grew, while others declined;
the types of businesses that grew and declined were not the same across the five corridors studied.

Business L.oss Rates

In Towa, about half of all businesses that require sales tax permits do not renew them beyond a five-year
period. This indicates that these businesses fail, leave the state, change ownership, or simply change their
name. In order to be as conservative as possible in making comparisons, for this study a business was
deemed to be “lost” if it failed to re-apply for a sales tax permit under the same name or failed to appear
under the same name in the local R.L. Polk City Directory.

Ingeneral, thefive-year businesslossratesfor the case study communitiesin lowawereabout the same asthat
for lowaasawhole. Thisratewasaround 50 percent. Onevery rapidly growing suburban community, Clive,
had amuch lower lossrate (about 35 percent); while the slower-growing rural community of Fairfield had a
significantly higher rate than the statewide figure (around 60 percent).

In all but one case studied, the five-year business loss rate for the access-managed corridors was
substantially lower than that for their communities. In four of the five communities, the corridor business
loss rate was some 15 to 20 percent lower than the rate for their community. The one exception to this
pattern was the rural community of Spencer.

In Spencer, the corridor business loss rate was a few percentage points above the figure for the

Five-Year Business Loss Rates
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community, but still at about the level that would be expected given the statewide pattern of business loss,
around 50 percent over five years.

Sales Tax Trends

On average, retail sales grew at an annual rate of 7.3 percent in the access-managed corridors and by only
3.3 percent in the communities that contain them. Put another way, sales in the case study corridors
outpaced their communities by ten to twenty percent once projects were completed. An exception to this
was “retail magnet” Clive, where the community sale grew at an explosive rate and much new retail
square footage came on-line. But the corridor experienced rapid growth as well. The typical Iowa
statewide retail trade growth rates for the past decade has been 4 to 5 percent.?
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Retail Sales Activity Comparisons

MW Corridors [0 Communities (w/o Clive)

175 0%

150.0% o

125.0% o

100.0%

Cumulative Index

F5.0% o

50.0% -
1990 1991 1992 1993 194 1995 1996

Year

Another corridor that was studied more recently in another phase of the research project, US Highway 6
in Coralville (a suburb of the university town Iowa City), showed a similar pattern. Annual sales growth
was over ten percent in the study corridor, and less than ten percent in the community as a whole.

These sales tax trends suggest that access-managed corridors are not only good places to do business, but
actually tend to outperform other locations in their communities and the state as a whole in terms of retail
activity.

Business Owner Survey Results

The most important result of the survey of business owners and managers was that for all of the five
projects combined, over 85 percent of the businesses reported their post-project sales were either the same
(53 percent) or higher (33 percent) than their pre-project sales. Only five percent of businesses reported
a post-project sales decline, and this decline was not necessarily attributable to the access management
project. *

Post-Project Sales

5%

O pecreased Bsame B Uncertain ® |ncreased

In Spencer, the businessperson that had unsuccessfully offered the reward to stop the project later noted
that he had over-reacted. “If anything, our business increased after the project, which very much surprised
me”, he noted.

Customer Survey Results
The University of Northern lowa’s opinion survey results indicated that customers (who are usually also
motorists) overwhelmingly support the improvements made to the case study corridors, including the
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better-managed access. Motorist support rates of between 90 to 100 percent are common. Interestingly,
business customers are almost always more supportive of the projects than the owners and managers of
the businesses they patronize.

The City Public Works Superintendent of Spencer related his observation that “the general publics’
sentiments about our access management project are very positive.”*

CONCLUSION AND IMPLICATIONS

The perception of business persons regarding access management retrofit projects is very often worse than
the reality. Experience and research in Iowa shows that the great majority of businesses do as well or
better once access management projects are put in place. Corridors where access management has been
improved tend to outperform their surrounding communities and the state as a whole in terms of business
activity. It may be hypothesized that access-managed corridors are better places to conduct business
because motorists feel more comfortable driving on them. Business customers surveyed in Iowa indeed
indicate that they are more comfortable driving on corridors where access has been managed.

Thissaid, retail tradeisan extremely volatileendeavor. Inlowa, half of all businessesthat require asalestax
permit turnover during afive-year period. Thisisequivalent to sayingthat oneinten businessesarelost each
and every year. Implementation of accessmanagement proj ects, particularly thosethat invol ve maj or changes
suchasinstallingraised mediansor closinglarge numbersof drivewaysand median openings, canbeaarming
tolocal businesspersons. They often view them asone additional event that could put them out of businessor
at least dramatically hurt their sales.

Involving businesspersonsearly onintheproj ect planning and devel opment processand educating them about
actual past bus nessexperienceswith access management isnecessary to avoid potential oppositionto projects.
Engineers, planners, and other official s planning and implementing access management clearly must keepin
mind the unique perspective of local business persons.
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NOTES

L This story istold in lowa' s 18- minute videotape entitled, “ Access Management: the Sensible Solution.”
This tapeis now being used to educate business persons and local officials about access management and
its impacts.

2 Clive's community sales growth numbers were excluded from this analysis because they were so large as
to obscure the results.

3 The complete research and al business and customer survey results may be found in Maze, Tom and David
Plazak, “ Access Management Awareness Program Phase || Report”, lowa DOT Project TR-402, Center for
Transportation Research and Education, |owa State University, Ames, |A, December 1977. Thisreport isalso
available on the World Wide Web at:

http://www.ctr e.iastate.edu/access

4 “ Access Management: the Sensible Solution” videotape.
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Orlando Area Business Surveysfor Median
Retrofit Projects

Gary Dickens, Ivey, Harris & Walls

PRESENTATION

Within the previous five years, the Florida Department of Transportation (FDOT) has completed the
construction of roadway median modifications to several corridors within District 5. These include SR
423(Orange County), SR 520 (Brevard County), SR 600/US 92 (Volusia County and SR 436 (Seminole
County). Improvementsto the medians were supported through the use os varioustraffic analyses and traffic
modeling efforts. Such resultsindicated that the subject corridorswerein need of mediansimprovementsfor
variousreasons; to better facilitate theflow of traffic along and entering and exiting the roadway, to decrease
accidents and to improve the response time of public service providersto emergency situations. Thisreport
provides further analysis of these activities from a post-implementation perspective.

Elementsof thisanalysiswereasfollows: Corridor field surveyswere conducted for every parcel along each
roadway to determinethetype and magnitude of land use. Aerial photographsand County tax mapswere also
analyzed to determine the parcel 1D codes as well as parcel boundaries and building square footage. U.S.
Censusdatafor 1990 wasal so reviewed rel ativeto theresidential useswhich border roadways. Individual tax
recordswerereviewed to determinetheatered economic status of selected parcel sinthebefore and after period
of the median modifications. Finally, alarge scale, attitude oriented mail back survey of businesses, drivers
and agency representatives was also performed for this report.

PURPOSE

Thereare several purposesfor thisresearch. The main purpose for this document isto measure and evaluate
the public'sresponseto prior median modifications undertaken by the Department. Thisdocument providesa
companion reference to atraffic engineering analysis documented under separate cover. It allowsthe reader
of that analysisto better understand the context areaof that traffic engineering evaluation. It also providesthe
opportunity to gauge the response of the Department's 'customers” to specific projects.

Thisproject isalso an attempt to more precisely determine the expanded list of variables, if any, that may be
affected and should be considered as part of future median operations analysis. To date, previous median
operations analyses have, for the most part, focused on the traffic operational aspects of different types of
median uses on high and mediumvolumeurban roadways. Typically, turning movement and driveway counts,
trafficaccident reports, modeling, etc. have been used to determinethe necessity or magnitude of improvements
needed per roadway. Research literature has a so followed asimilar format where, for example, several case
studies and arguments have been posed for and against restrictive medians and two-way left turn lanes
(TWLTLSs). A summary of pertinent related research and itsrelationship to this project isfound in the report
Appendix.

Although previousstudieshaveidentified severa elementsthat, in general terms, would affect thecorridor, this
study may provide one basisto warrant an expansion of evaluation criteriain future FDOT roadway planning
and improvement efforts. For example, refined analytical approaches by the Department to strategically site
median openings such that astimulusto change adjacent corridor settings could potentially benefit both the
users of the corridor and the corridors economic and visua appearance. Through the understanding of user
attitudesalongthesecorridors, itisalso believed that future methods can be considered so that inconvenience
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to users of other corridorsis minimized to the extent feasible. Thisresearch may also provide the basis for
amended public relation or project management activitieswhich might increase public support in the project
planning and construction period. Through application of the study results, impacted local users and public
officials alike may develop agreater understanding of FDOT's median operations process and might better
assist the Department in public outreach efforts.
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A Methodology to Deter mine Economic | mpacts
of Raised M edians on Adjacent Businesses

William E. Frawley Texas Transportation Institute
William L. Eisele, Texas Transportation Institute

ABSTRACT

Avery common remark at public hearingsrelated to the construction of raised mediansisthat therewill be
detrimental economic impacts on adjacent businesses. Raised medians restrict access to businesses along
a corridor by limiting turning movements to select mid-block locations. To date, little research has been
available on the economic impact of raised medians on adjacent businesses and properties.

The authors of this paper have recently completed two years of a multi-year research project for TXDOT in
which they are investigating economic impacts on adjacent businesses due to the installation of raised
medians for the (TxDOT) (1). In the first year of the project, the research team developed and tested a
methodol ogy toidentify, collect, and analyze data for deter mining economicimpactson adjacent busi nesses.
The data include property values, gross sales, employment trends, and other economic indicators. During
the second year the research team revised the methodol ogy and tested it on ten case study corridors. Inthe
subsequent year s of the resear ch project, the data collected will be analyzed and additional case study work
will be performed.

This paper summarizes the process of devel oping the methodol ogy and discusses the experiences of testing
the methodology on case studiesin Texas. The experiences of the research team are shared here for those
who may be considering future evaluations. Initial conclusions of valueto the sponsor, and likely to others,
that can assist in the public involvement process are included. It is anticipated that the final research
product, when completed, will beaval uableasset for transportation professionals, inboth public and private
sectors, who must provide estimates and expectations of the economic impacts of raised medians.

METHODOLOGY

Theprimary purposeof thisresearch project isthedevel opment of amethodol ogy to determineif thereareany
economic impacts on adjacent businesseswhen araised medianisinstalled. The research team developed a
methodology and tested it on acase study inthefirst year of the project. After analyzing the proceduresand
results of that test, the research team revised the methodol ogy and tested it on ten case studies in the second
year of the project. The current methodology, consisting of eight main steps, providesalogical structure by
which the user can identify case studies, collect data and analyze data. Each step has some specific details
which are discussed below.

Identify sites (cities) with potentia corridors;

Identify corridor characteristics;

Contact sources of information;

Inventory businesses and establishments along the subject corridor;
Obtain information about businesses,

Prioritize businesses to be surveyed;

Collect data by personal interviews; and

Anayze and summarize data.

N~ WDNE
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1. Identify Sites (Cities) with Potential Corridors

Thefirst step of the methodology isto identify citiesor areasthat have corridorsinwhich araised median has
beeninstalledinthelast threetofiveyears. Thistimeperiodisdesired so that enough after-construction data
will be readily available to develop historical trends before and after installation.

2. ldentify Corridor Characteristics

After a site has been selected, one needs to identify the characteristics of the subject corridors. These
characteristicsinclude, but arenot limited to, abutting land uses, street crosssection, and corridor length. This
part of the methodol ogy can be performed through discussionswith local officialsand by reviewing land use

maps.

3. Contact Sour ces of I nformation

Onceasatisfactory corridor hasbeenidentified, theresearch team should make contact withlocal datasources
and support agencies. Theresearcher should contact the chamber of commerceor other organization, such as
the Spring Branch Revitalization Association in Houston. Such an agency could assist in explaining the
purpose of the study and gaining local support of the research. The researcher should specifically request a
letter of endorsement regarding the survey process which can be sent to business owners along the corridor.
Oftenthechamber or other organization can a so provideval uabl einformation about the project itself, history
of the corridor, community concerns, and additional information of interest. The chambers and similar
organizationsare generally supportive of these study effortssincethey provideinsight into businessowners

€conomic concerns.

Thelocal appraisal office should also be contacted to establish aworking relationship with their staff. The
methodol ogy requiresproperty valuesfor thecorridor, aswell asfor theentirecity, fromtheappraisal districts.
Thecity property valueinformationisused ascontrol datato compare against theindividual values. Datafrom
up to five years prior to the median installation, through the time of the study, is desired. Experienced
appraisers can aso provide useful anecdotal information about the corridor as well.

The city comptroller, or similar staff member, should al so be contacted to determine the amount of revenue
from taxes obtained by the city inwhich the corridor islocated. Thesedatawill provideacontrol valueof the
gross sales for the city to compare to the gross sales trends obtained from the survey responses. This
information is also available from the State Comptroller’s Office.

4. Inventory Businesses and Establishments Along the Subject Corridor

The first part of this step is to perform a “windshield survey” of the businesses along the corridor. The
researchersdrivethecorridor, record the namesof operating businesses, and document vacant buildings. The
business names should berecorded on alist, aswell asonamap of thecorridor. Fromthisstep inthe process,
businesses can be classified by their type of primary operations, such as gasoline stations, hotels, specialty
retail, durable goods, and others.

5. Obtain Information About Businesses

Inadditiontotheofficial namesof thebusi nesses, researchers shoul d obtain the addresses, phonenumbers, and
any other relevant information. Most of thisinformation is available through local phone books and can be
verified with phone callsif deemed necessary.

6. Prioritize Businessesto be Surveyed

Next, the research team needsto prioritize the businessesfor inclusion intheinterview survey process. This
stepisnecessary dueto the expenseinvolved in conductinginterview surveysand can beperformed using the
basic information gathered for each business along the corridor. The researchers anayze the types and
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numbers of busi nesses and determine which ones are the best candidates for being surveyed. Three priority
levelsshould be assigned: priority 1 (high), priority 2 (moderate), and priority 3 (low). Examplesof priority
1 establishments are gasoline stations, convenience stores, restaurants, hotels, and retail stores. Priority 2
businesses should be surveyed in the case that not enough priority 1 businesses participate in the survey
process. Priority 2 businesses can also be surveyed to help provide an even geographic distribution of
respondents. Priority 3 establishmentsarethosethat do not appear to be as obviously economically impacted
by the raised median installation, or that are represented by extremely few examples of their type on the
corridor. Priority 3 establishmentsofteninclude municipal facilities, corporate offices, medical facilitiesand
businesses that deal in very high-priced and durable items.

7. Collect Data

Thedatacollection processbeginswith theresearch team making aninitial contact with thetargeted businesses
along the corridor by sending aletter of introduction explaining the study. The letter of support from the
chamber of commerce or other organization needs to accompany the researcher team’s letter. Thisinitial
contact “breakstheice” so when the research team makes a second contact over the telephone, the business
will hopefully already befamiliar with theresearch project. Thetelephone contactsare madewith thegoal of
identifying the person at each businesswho will participatein the survey process and can provide the needed
information. An interview appointment should be scheduled during this telephone contact, if possible.
Otherwise, another call needsto be made to set the appointment with the appropriate person. Itisbesttotry
to schedule appointments to begin every hour, as consecutively as possible, and grouped geographically, if
possible. Oneor two daysbeforeeach appointment, the prospectiverespondent shoul d be contacted to confirm
the appointment. Finally, a project team member will go to the business and conduct the survey interview.

Interview questions, alongwith thesurvey instrument, are describedin detail in theresearch report uponwhich
thispaperisbased (1). Thesequestionsgenerally ask thebusinessowner their perception of, or actual changes
experienced (depending on the interview time relative to the construction of the median), due to the raised
medianinstallation. Factorssuch asgrosssales, property values, customers per day, and employment trends
of the business are investigated.

8. Analyze and Summarize Data

Thefinal step of the methodology is to analyze the data collected in the survey, aswell as by other means.

Quantitative survey responses shoul d be summarized and stati stically anal yzed, where applicable. Qualitative
data, including busi nessowner comments, shoul d begiven strong consi derati on when eval uating the potential

economic impacts of aproject. It isnecessary to obtain datafor the before-, during-, and after-construction
phasesof the proj ect to estimate potential economicimpactson adjacent businesses. During-constructiondata
arecollected if oneisinterestedin potential impactsof the construction phaseitself. Theanalysisstepsbelow
can be used to aid in estimating the economic impact of the raised median installation.

1. Stratify data by appropriate variables for further analysis (e.g., business type, whether a
businessisin ashopping center or is strip development, whether abusinessisadjacent to a
median opening).

2. Investigate samplesizesfor different analysesof interest (e.g., grosssal es, changein parking
spaces, changein employees) to determine possiblelevel sof disaggregation of theanalyses.

3. Calculatepercent changevaluesfor grosssales, parking spaces, empl oyees, or property values

between construction phases of interest (i.e., during- or after-construction with before-
construction). Investigate mean and standard deviations of these values.
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4, Investigate perceptionsof individual businessownersor managerscomparedto actual values
computed in step 3.

5. Investigate perceptions of individual business owners based upon responses to questions
evaluating the estimated percentage of passer-by tripsand likeliness of regular customersto
return after installation of the raised median.

6. Determine perceived importance to customers of items such as customer service, product
quality, product price, distanceto travel, hours of operation, and accessibility. Thiscan be
compared to actual customer surveys regarding the value they place on such issues.

7. Consider business owner comments. Vauable information can be obtained from business
owners about their concerns. These comments should be considered on a business-by-
business basis for consideration of estimated economic impacts.

These stepswere determined based upon literature review, previous studies, and experiences of theresearch
teaminthefirst year of the project. When selecting sitesand performing the survey in the second year, some
recommended changes areworth noting. In step three, making contacts can often go beyond the chamber of
commerceor theappraisal district office. Inlarger cities, local neighborhood and/or business groups may be
moreinfluential thanthelocal chamber of commerce. Variousbusinessor neighborhood associationsmay al so
providesupport for theresearch aswell asbeingaval uable sourceof corridor history, additional contacts, and
other valuable information. Other contacts of importance that can be made at this stage include the State
Comptroller’s Office where gross sales-related information can be obtained for different cities. This
information can beused asa“ control” for comparison of thedataobtainedinthefield. The State Employment
Commission can also provide employment rates for different areas for use as a“ control” for employment
changesthat may be noticed alongthecorridor. Finally, someprivatecompaniessell compact discscontaining
appraisal datafor larger metropolitan areas. Thisfacilitatesthe collection of appraisal data, though it can be
short term in nature.

Additional knowledge has been gained in Step Six: Prioritization of Businesses, aswell. Inthefirst year of
thestudy, the surveyswereadministered through personal interviewsalongtheentire TexasAvenuecorridor.
During the second year of the study, the research team wanted to obtain as much data as possible from the
largest number of sitespossiblewiththeavailableresources. Thebest way to conduct thiseffort wasto contact
some sites with personal interviews and some with mail-out surveys. Thisalso allowsthe research team to
evaluatewhat method may bebest for datacollection. Mail-out surveysaremuch lesscostly to administer and,
therefore, setting priorities is not necessary. When mail-out surveys were used, surveys were sent to al
possible busi ness managers/owners and undevel oped land owners along the corridor. Therefore, step seven
of collecting data included both personal interviews and mail-out surveys.

Inthefirst year of thisstudy, arecommended methodol ogy was devel oped and tested on one case study location
in College Station, Texas. Datawere collected before and during construction along this corridor, where a
raised medianwasbeinginstalled. Inthesecond year, theresearch team sought additional casestudy |ocations
totest themethodol ogy for estimati ng the economicimpactsof median design. Thesecondyear of theresearch
effort wasusedtoidentify and coll ect dataat these additional casestudy locations. After investigating several

potentia casestudy locations, theresearch team selected ten sitesinthefollowing cities: McKinney, Longview,
WichitaFalls, Odessa, Houston, and Port Arthur. Thethird year of the study will be used to analyze the data
collected inthe additional case study locationsidentified inthe second year, and thefinal year of theresearch
effort will be used to collect after-construction data along Texas Avenue and complete all analysis.
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Aspreviously noted, in thefirst year of thisresearch effort along Texas Avenue, datawere collected during
construction along one portion of the study corridor, and before construction along the remainder of the
corridor. Intwo of the sites selected in the second year of the study, datawere collected before construction
had begun. These sites were Call Field Road in Wichita Falls and Long Point Road in Houston. If the
constructioniscompleted during theresearch proj ect timeframe, theresearch teamwill attempt to coll ect after-
congtruction dataal ong these corridorsinthelast year of thestudy. For theother eight additional casestudies
identifiedinthesecond year of thestudy, datacollection wasperformed after the constructionwascompleted.

Administer Suggested Surveying Techniques

Participants in the survey included business owners/managers adjacent to the corridors of interest. The
researchteamfirst conducted a“windshield” survey to determinewhich businessesand |and useswere present
alongthecorridorsinwhichthesurvey wasto beadministered. Businessinformation (e.g., addressand contact
name) for each locati on wasthen obtai ned fromthe chamber of commerce, appropriate nei ghborhood/business
groups, county appraisal district office, and/or telephone directories. Five of theten additional case studies
identifiedinthesecond year wereperformed with personal interviewssimilar to TexasAvenueinthefirst year
of thestudy. For thesesites, theresearch team contacted all businessesby telephoneto determinetheir interest
in participating, and arranged aninterview at each of thelocationsto administer the survey. Mail-out surveys
were sent to busi nesses owners/managers and undeveloped land owners along the other five case studies of
interest. For all the sites, aletter of support of the research effort was sent, endorsed by thelocal chamber of
commerceor neighborhood associ ation, to encouragethemto participatein thesurvey. Finally, reminder cards
weresent tothefive case studieswheremail-out surveyswere administered to encourageindividual storeturn
the surveys.

1. CASE STUDIES
BACKGROUND

Whilerefining the survey instrument, the research teamidentified potential case study corridorsonwhichto
test therefined surveys. Theattributes, including age, length, and cross section, vary among the case studies
theteaminvestigated. Researchers madetelephone callsto TxDOT District Offices, Metropolitan Planning
Organizations (MPOS), and city planning and public works departments to determine where raised median
projectsarelocated. Thisstepyielded several potential casestudies, many of which became part of the proj ect.
Thissection describesthesel ected case studiesaswel | asadditional |ocationsof interest that may be useful for
related future studies. Table 1 summarizes the case studies added in the second year of the research study.

SITE INVESTIGATIONS

Site Selection

Theresearch team decided it wasnecessary to investigateall potential case study corridorsto determinetheir
applicability tothisproject. Theprocessof investigating potential casestudy corridorsincluded several steps.
Thefirst step of the siteinvestigation processwasto talk to local officials (TxDOT, MPO, city, etc.) in order
to obtain asmuch preliminary information aspossible about each corridor. Thisinformationincludedthetype
of construction project, the construction time period, the types of abutting development, and the amount of
abutting, undeveloped land. The research team used thisinformation to rule out corridorsthat did not fit the
parameters established in the refined methodology. Preferable corridors included those that had been
constructed within the last six years or so and were primarily abutted by commercial property. The vast
maj ority of thecorridorstheresearch teaminvestigated invol ved theinstall ation of raised medians. However,
the team also looked into median removalsin Amarillo, Port Arthur, and La Joya.
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Site Visits

At least one researcher visited each corridor to obtain a perspective of the type of development. The only
potential corridorsnot visited werelocatedin LaJoya. Theresearch teamdid not visit these corridorsdueto
theageof theprojects. When possible, theresearchersvisited several corridorson onetrip, minimizingtravel
time and expenses. All of the corridors visited, with the exception of one series of corridors, arelocated in
citieswithin Texas. Theresearch team also investigated aseriesof corridorsaong 71st Street and adjacent
intersecting streets in Tulsa, Oklahoma. The researchers looked for corridors which contained large
percentagesof retail devel opment compared to residential devel opment, office devel opment, or undevel oped
land. The site visits also entailed performing windshield surveys and photographing the corridors.

Windshield Surveys

To get the most detailed information possible during the site visits, the researchers performed windshield
surveys of the corridors. In doing so, they recorded the names, addresses, and telephone numbers (when
available) fromstorefronts. Theresearchersrecorded thisinformation by sketching mapsof thecorridorsand
noting specific details such as parcel location, site circulation, driveway locations, and median opening
locations.

Photographing the Corridors

This business inventory process also included photographing the corridors. Researchers took slides of the
roadway crosssections, aswell asexamplesof adjacent businesses. Theresearchersusedtheslidesasarecord
of specific attributes of the corridors. The slides provided an opportunity for other members of the research
team and interested individual sto get arealistic view of the corridors. Someof the slidesappear asfiguresin
thisreport. The slideswill also prove useful in presentations related to this project.
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Tablel. Case Study Locations

Nme | e | cons | Cong | Awe | Towy | SurveyType | Landuse Eatbligments
ATVeeXnaje Stgt‘i’(')'rigTex TWLTL Sgidﬁ gggg 1.0 Interview | Retail, University
South Post | HOUSIOM, 1 Undivided | ~a%ed 8 15 Interview Retail, Industrial 155
ClayRoad | "29%9% | yngivided ,\Fj:';e; 2 23 Mail-out R%ﬂg;‘jgg;a' : 63
Wes Paika | oSO Undivided ,\F;:'aﬁ 9 15 Mail-out | Retail, Undeveloped 68
rong ot | HOUSON | Undivided | oo VX&T‘;@G 0.7 Mail-out Retail M
Twin Cities | Port Arthur, | Raised ) 1y, 13 20 Mail-out Retail, Office 9
Highway Texas Median
o Avenue | POTAT | yndivided | NA%0 18 15 Mail-out Re‘ﬂaifggsgga" 66
riverstly | MM | Undivided | yraced 6 14 Interview Retail, Residential 132
Loop 281 LO{‘S}‘(’;@’V* " 'e‘éin ,\Fj:';e; 2 06 Interview Retail 65
cell Pl Fgl’}’;"?ieti‘as Undivided | fa%ed | Under 03 Interview Retail 55
ot Odesa | Undivided | Sased 6 06 Interview Retail, Office a2
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Table2. Additional Sitesof I nterest

. Length Reason for Not
Street Name | City and State | BeforeConst. | After Const. | Age (years) (km) Land Use Including
. Varies (under .
71% Street | Tulsa Oklahoma |  Undivided Raised construction 6.4 Retal, Budget Constraints
Median Undevel oped
to 3 years)
Raised . . .
Y ale Avenue Tulsa, Oklahoma TWLTL Median 5 16 Retail, Office Budget Constraints
Various Amarillo, Texas Raised Medians TWLTLs 4t06 Variest Retail Budget Constraints
Depressed Raised Under Retail, Previously Separated by
L.oop 323 Tyler, Texas Median Median Construction 50 Undevel oped Depressed Median
Various LaJaya, Texas Raised Medians TWLTLs About 30 Varies' Retail Age
There were numerous segments ranging from very short to significant lengths where medians were removed.
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CASE STUDY DESCRIPTIONS

These case studiesinclude corridors with avariety of businessmixes. Most of the corridorsarein suburban
type areaswith shopping centersand strip retail development. One of the corridors, Grant Avenuein Odessa,
islocatedinacentral businessdistrict. The specific typesof development ontheindividual corridorsranges
fromcompletely retail toamix of office, institutional, and retail. Thesedevel opment mixesdrovethenumbers
of potential survey participants on each corridor. In addition,

thecitiesincludedinthestudy reflect avariety of population sizes. The popul ationsrangefrom approximately
25,000 in McKinney to approximately 1.7 million in the City of Houston. Table 1 at the end of this section
summarizes several different characteristics of interest for each of the ten sites.

ADDITIONAL SITESOF INTEREST

Duringthisyear of thestudy, theresearch team also investigated other potential casestudies. Theselocations
are discussed in this section, and key characteristics of each |ocation are shown at the end of this sectionin
Table 2. For various reasons, these corridors were not included in the methodol ogy testing.

V.  FINDINGS

Theresearch team spent thisyear of the research effort primarily on datacollection, with analysis of the data
to beperformed inthenext fiscal year. However, theresearch team did make some preliminary observations
and general findings. Most of these observations are related to the process of data collection and survey
administration. Thissection of the report discusses the preliminary observations the research team madein
reference to the processesinvolved in collecting the data through two types of survey techniques, interviews
and mail-outs.

Thefollowingdiscussionsin this section describe several observationsand findingsabout thedatacollection
effort. Thesediscussionswill cover participation rates, issuesrel ated to mail-out versus personal interviews,
and the overall project status. These observations will provide the research team and TxDOT with future
implementation of this methodology.

Data Findings/Year One

Thedatacollection for this project will be completed in the fourth year of the study when the“ after” dataare
collected along Texas Avenue. However, preliminary findings of importance are described below. These
findingsare based upon resultsof thein-person surveysof businessownersalong the entire segment of Texas
Avenue.

Survey participation

Of particular interest in this study was the response rate and relative success of such astudy. A significant
portion of the methodology devel opment depended upon the accuracy and quantity of data obtained in the
surveys. Seventy-three percent of the businessesthat were contacted, participated in the schedul ed personal
interview. A total of 95 businesses were surveyed. Twenty-five were from the northern segment (during-
construction), and 75 from the southern segment (before-construction).

Gross sales perceptions

The results of table 1 indicate survey responses from business owners. A majority (67 percent) of the
responding businessownersinthenorthern segment (currently under construction) believethat their grosssales
will godownduetotheconstructionaong TexasAvenue. Thisdemonstratesthat thereisconsiderableconcern
for gross sales during the construction phase. After themedianisinstalled, amajority of the businessowners
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(65 percent) believethat grosssaleswill either increase or remainthesameasprior totheconstruction. Similar
expectationswerefound in the southern segment asshownintable 1. Therefore, theconstruction phaseisthe
most financially difficult stagefor the businesses. The businessownersin the southern segment have similar
expectations as shown in table 1.

Gross sales data

The ability to collect gross sales data from business owners was an important element. Fifty out of the 95
businesses surveyed provided sales data in either actual figures by year (n=30) or by indicating a range
representing their gross sales (n=20). Preliminary before- and during-construction comparisons along the
northern segment were difficult since the sample sizes were relatively small.

Table 3. Gross Sales Per ceptions of Business Owners

Construction Down No change Up Unsure
Stage
All businesses in northern segment, currently under construction (n=24)
During 67% 21% 12% --
After 22% 30% 35% 13%
All businesses in southern segment, prior to construction (n=69)

During 61% 26% 7% 6%
After 16% 44% 29% 11%

No significant differences were found when comparing the before- and during-construction data. Theseare
just preliminary analyses along the northern segment, and these analyses will be completed in the year 2000
when the after-dataisavailable. Theresearch teamisstill optimistic of the methodology and the suggested
techniqueto collect databy in-person surveyssinceit providesthemost meaningful data. Futurework includes
looking into the question of survey development to produce even higher response rates.

Employment perceptions and data

A number of business ownersindicated that they would not alter their number of staff during the construction
phase of the project. Only onebusinessin the northern segment indicated that they would be decreasing their
number of part-timeemployees. Similarly, only onebusinessin the northern segment indicated that they woul d
decrease the number of full-time employeesaswell. Therefore, it wasfound that businessestend to beloyal
to their employees during the potential financial constraint caused by construction. Clearly, there are other
economicfactorspotentially affecting employment trends(e.g., thelocal businesscycle), but thisdoesindicate
that employers are usually very loyal to their employees.

Additional perceptions

Businessowner perceptionswere also obtained for customers-per-day and property values. It wasfound that
theresults of these factors were similar to those of the grosssalesshownintable 1. Thisindicatesthat there
isaclear effect ontheseindicatorsduring construction, however, amajority of businessownersgenerally feel
that, after construction, there will be either an increase or no change, relative to the before condition.

Perceptions of customer preferences
One question on the survey asked business ownersto rank the following items according to their importance
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to customersin selecting their businesses: customer service, product quality, accessibility to store, product
price, hours of operation, and distance to travel. It was found that business owners generally indicated that
accessibility tothestoreranked either third or fourth (third for the northern segment and fourth for the southern
segment). Thisindicatesthat, according to business owners, the most important elements used by customers
to determine what businesses they will patronize are factors that may be controlled by the business owners
themselves(e.g., customer service, product quality and price). Similar resultswereobtainedinrecent research
performed by Bonneson and McCoy (2).

Business owner comments

Some of themost useful information provided by thisresearch in devel oping the methodol ogy hasbeen gained
through discussions with business owners during the personal interviews. The following are some of the
comments and concerns expressed by citizensin the personal interviews.

Usefulnessof accessr estrictions: Businessownersgenerally understand the useful nessof accessrestrictions,
but many business owners wished they could have been more involved in the public involvement process.

Concernfor futuretrafficdiver sion: Many businessownersexpressed their concernthat therestricted access
would lead to adiversion of traffic to side streets that provide access to their businesses.

L ackingknowledgeand concer ned about constr uction: Many individual sasked questionsand/or expressed
concerns over issues that could be addressed with more information about the project initially and project
progress reports throughout construction. Questions and concerns such as, “when will the construction be
completed?,” “what is the construction schedule?,” “what is the project phasing?,” and “why are certain
elements of a project performed at different times?,” can be addressed in the public hearing phases of the
proj ect and through media efforts throughout the project. Many business owners knew thisinformation due
to effortsalongthe Texas Avenuecorridor. However, therewasgenerally adesirefor faster construction and
shorter construction phases.

M ethodology Findings/Year Two

Oneof theinitial considerationsof theresearch teamwasthe ability to obtain valuable datafromthe business
owners (i.e., would business owners be willing to volunteer accurate data?). In addition, the research team
desired to obtain data from as many respondents as possible. As aresult, the team developed two survey
instruments - one for interviews and one for mail-outs. Utilizing two types of survey instruments provided
useful information with which to compare their effectiveness. Tables4 and 5 present participation ratesfor
the mail-out surveys and personal interviews, respectively.

To aid in obtaining as much data as possible, given the time and financial constraints of the project, the
research team sent mail-out surveysto businessesal ong five of the casestudy corridors. Thisprocessyielded
additional datafor the research from different study locations, and provided an

opportunity for evaluating different data collection techniques.

The participation rates for the five mail-out surveys performed in the second year of the research effort are
illustrated in Table4. Thistablebreaksdown the participation rate by corridor and parcel type (e.g., business
or undeveloped land). Theparticipationratesrangedfrom6to 17 percent. Overall, thetotal participationrate
for both businesses and undevel oped land was six percent. Itisimportant to notethat surveysweresenttoal
businessesand undevel oped |and ownersidentified along the corridor during thewindshield survey and through
the appraisal district data. Therefore, businesses that moved, did not want to participate, or were not likely
to be affected by the median were not removed from the mailing list prior to sending the surveys. Sincethe
mail-out surveys were relatively low-cost, the time was not taken to remove these individual s from the list.
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Further, it waspossi bl ethat some of these establishmentsmight provideadditional information of interest. The
result isthat the participation rates are lower than they would have been had these busi nesses been removed
from the original sample.

It should al so be noted that the Spring Branch areaisin theprocessof revitalizing theareasnear the Clay Road
and Long Point Road corridorsin Houston. The Spring Branch Revitalization Association was performing
public hearings discussing the plans for the Long Point Road corridor and discussing the economic
developments and revitalization along Clay Road. The research team was able to attend one such meeting.
Itislikely that these ongoing effortsin thisareacontributed to the higher partici pation rates of these corridors.

Finally, for avery small cost, the research team sent out reminder cards about three to four weeks after the
mail-out surveys were originally sent. Thisreminder did seem to help in obtaining a response from some
businesses and undeveloped land owners as a few more surveys were received. It also prompted several
individual sto call theresearch teamand thank themfor thereminder. Usually theseindividual swould simply
respond that they regretted to inform the researchersthat they did not believe their information would be of
valuesincetheir businesshad arrived sofar after the compl etion of therai sed median. However, thistechnique
wasstill useful to the research team because theseindividual s could sometimes supply anecdotal information
of use about the corridor. The reminder card process aso helped in keeping track of what business or
undevel oped land owners had, or had not, participated.

Tableb, previously presented, displaysthe participation ratesfor thepersonal interviewsinthefiveother case
study corridors from thisyear of the study, aswell asthe original test of the methodology in thefirst year of
the study along Texas Avenue. The participation rates are generally much higher when performing personal
interviewsthanwhenmailing out the surveys. The participation ratesrangefrom 36 percent (South Post Oak)
to 73 percent (Texas Avenue). It is expected that the participation rates along South Post Oak could be
relatively low because the raised median wasinstalled at |east eight years prior to the survey administration.
In addition the site was located in a very large city rather than a smaller community where business and
undevel opedland ownersmay bemorelikely tothetaketimeto sit throughapersonal interview. Along Texas
Avenuein College Station, the proximity to the Texas A&M University campus, and the construction being
underway during the research project, were likely reasons for that higher participation rate.

There were only three undeveloped land parcels aong the South Post Oak case study location. The land
ownersfor two of thesethree parcel swere contacted, but they requested asurvey bemailed tothem. Although
thesesurveysweremailed out, unfortunately they werenot returned. Many of thebusinessownersalong South
Post Oak requested that the survey be mailed to them, rather than participate in a personal interview survey.
In addition, mail-out surveyswere sent to many of the businesses along South Post Oak if therewas difficulty
contacting them. Of theseadditional surveysmailed out, nine additional surveyswerereturned for the South
Post Oak corridor.

Table5 containsthe number of businessestablishmentsthat were contacted and the number of businessesthat
participated in the personal interviews. Some of the businessownersthat were contacted simply did not want
toparticipate. Numerousownersclaimed their businesswerenot affected by themedianinstallations. Further,
some owners or managers failed to show up for the scheduled interview. The research team recorded this
information and will evaluate any possible trendsin these responses (e.g., aparticular type of business does
not want to participate and/or does not feel the median installation would affect their businesstype) and the
impacts on participation rates.
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Table4. Participation Ratesfor Mail-Out Surveys

Strest Name City and Number of Parcels Total Returned Surveys Participation Rates (Per cent)
State Businesses | UndevLand | NUmMber Sent | g nesses | Undev Land | Businesses | UndevLand | Total
Clay Road Houston, 61 11 72 8 1 13 9 13
Texas
Fuqua Road Fouston, 62 28 90 4 2 6 7 7
exas
Long Point Road | "0uSOn 35 0 35 6 0 17 N/A 17
exas
Tw_l n Cities Port Arthur, % 0 % 5 0 6 N/A 6
Highway Texas
9" Avenue Port Arthur, 68 23 o1 5 3 7 13 9
Texas
Totals = 464 65 529 28 6 6 9 6
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Tableb5. Participation Ratesfor Personal Interviews

Total Number of Number of Participation
Street Name City and State Establishments Business Rates (PF()arcent)
Contacted? Participants
Texas Avenue College Station, 130 95 73
Texas

South Post Oak Houston, Texas 50 19? 36
University Drive McKinney, Texas 47 29 62
Loop 281 Longview, Texas 40 22 55
Call Field Road Wichita Falls, Texas 27 17 63
Grant Avenue Odessa, Texas 21 15 71
Totas = 315 197 62

There were no undeveloped land parcels along any of the corridors except South Post Oak. This corridor had three
such parcels, but two of them requested a mail-out survey and one was not able to be contacted.

Nine additional surveys not reflected here were received from the South Post Oak businesses. These were from
individuals who had requested that they be sent a survey instead of performing a personal interview, or responses to
surveys sent to many of the businesses along South Post Oak if there was difficulty contacting them.

Although the datahave not been thoroughly analyzed yet, the research team’ spreliminary observationisthat
the personal interviews provide the researcher with more reliable and more useful data than the mail-out
surveys. Beingwith theinterviewee allowsthereto be no confusion about how to answer questionsand, after
acomfortable conversation is begun, the business and undevel oped land owners appear likely to provide the
best information, data, and first-hand accounts of any economic impacts.

V. FUTURE WORK AND RESEARCH CONSIDERATIONS

Future work for this multi-year effort includes finding additional locations in which the recommended
methodol ogy can betested, to determine more case study information about the concerns of businessowners
andthepotential impactsof raised mediandesign. Several sitesarebeingidentified for additional casestudies.
These future case study locations include corridors where a median is already installed and sites where the
surveysare performed before-, during-, and after-construction. L ocationswhere medianshave beenremoved
arealsobeingconsideredfor analysis. Finaly, the" after” datacollection phaseand subsequent analysisalong
Texas Avenue will be performed in the year 2000.

Theresearch effort which thispaper describeshas addressed many of the concernsabout the potential impacts
that araised median may have on adjacent businesses. The authorswould liketo highlight afew of the areas
that arise as research considerations for those agencies or individuals considering studies of this sort in the
future. Theseissuesdo not “stand alone,” but should be considered together.

“Quality” vs. “ quantity” issue

Informal discussions about this project have led to a question about the amount of datato collect. Thefirst
question that one must addressin astudy of thissort iswhether more samples should be collected at asingle
case study or fewer samples should be obtained from several case studies. Clearly, the moreinformation that
can be obtained, the better; however, it is important to obtain data from several locations to determine if
impacts are similar at different locations. In thefirst year of this study, alocal case study was evaluated.
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Mail-out survey vs. in-person interview

Intheopinion of theresearch team, morediscussion and potentially more accurateinformation can beobtained
in an in-person interview that has been scheduled with a particular contact person. However, thisis more
costly thanasimplemail-out survey. Thein-personinterview and the administration technique used wasfound
to be very successful and, therefore, will be recommended in the final methodology.

When to administer surveys

The research team may perform the surveys before-, during-, and after-construction phases for a particul ar
project (traditional before-and-after technique) or attempt to obtain all the data after the median has been
installed for the “before,” “during,” and “after” construction phases (post-facto technique). The major
drawback to thetraditional before-and-after techniqueistheneed to wait for the project to progress; however,
it may result in data that is more accurate, since one is requesting information while the project is at a
particular stage. Theresearchteamisevaluating thisconcern further by eval uating both typesof locationsin
future case studies.

Determination of the most useful questions

Itisimportant that questions be phrased in the most useful formto gain thetypeof information that isdesired,
whilenot providing additional biasfromthoseresponding. Each questionandwhat itisintended to determine
should be clearly defined. Inthisstudy it wasfound that questions asking the number of parking spaces (to
determine any changes) were not found to be useful since many businesses had shared parking. It wasalso
found that it may betoo “intimidating” to ask for specific grosssalesvalues. Therefore, revised surveysask
for achange in the sales between years.

Inference of results

One of the most significant concerns with studies of this sort, is the ability to infer the results to the entire
corridor and what a business owner may expect when moving to the corridor. Inferring beyond the study
corridor to aroadway in adifferent geographic location is also very difficult due to the different economic
influences that may or may not be present. Thefinal year of the research study will provide insight into the
similarity between results at different locations.

CONCLUSIONSAND IMPLEMENTATION

Much insight into the perceived economic impacts of raised median design surfaced as a result of this
methodol ogy devel opment. Not only can preliminary conclusionsbedrawn about the Texas Avenuecorridor,
but insight for future studiesinvestigating the economi c impacts of median design, including amethodol ogy,
survey development, and survey administration, werealsofound. Thisinformationisvaluablefor the sponsor
and others, for both future studies of this type, and for use in the public hearing process of raised median
installation projects. Theexperiencegainedinthisresearcheffort will assist futurestudies. Themethodology
revealed many of the concernsthat business owners and managers have, but had not communicated through
previous channels made available by the sponsor.

Survey Development and Administration

The response rate of this study was relatively high at 73 percent. The research team considered the survey
development and administration used in the study quite successful. Key elements in the success were:
conducting the interviews in person; gaining the support of the local Chamber of Commerce; setting up
personal interviews with an identified contact person; and confirming the interviews two days prior to the
interview. Therefore, this survey technique is recommended in the methodology.
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Gross Sales

It was found that there is considerable concern for gross sales during the construction phase. However, a
majority of business owners believe that gross sales will either increase or remain the same as prior to the
construction period. Thisinformation was very valuable to the sponsor as there was a much more negative
impression of raised median installation from feedback at public hearings.

Number of Employees

Theresearchfound that amajority of businessownersindicated that they would not alter their number of staff
during the construction phase of the project. They tend to stay very loyal to their employees during the
potential financial constraint of the construction period.

Accessibility to Businesses

Study resultsindicate that, according to business owners, the most important elements used by customersto
determine what businesses they will patronize are factors that may be controlled by the business owners
themselves(e.g., customer service, product quality, product price). Thisisconcluded by thefact that thevast
maj ority of busi ness owners/managersresponded that accessto businesseswould bealesser consideration to
the consumer than issues the businesses can control themselves.

Personal Interview Comments

Comments from business owners show a general desire to have been more involved in the public hearing
process. They also expressed concern for the diversion of traffic to side streets to access businesses. There
was a concern about the construction phasing and rate of completion of the project as well. The public
involvement process attempts to raise and address many of these concerns, but as a practical matter many
business owners do not react to plans and instead wait until the median is being installed to voice concern.
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Approachesto Median Opening Decisions
During the Highway Design Phase
Opportunity or Not?

Don Nims, Clark Patterson Associates
Stephen Ferranti, SRF & Associates

ABSTRACT

One of the first projects undertaken by the New York Sate Department of Transportation to implement
comprehensive access management is the Route 332 Corridor Improvement Project. Route 332, a seven-mile
principal arterial with access, isa major link between the City of Canandaigua and the New York Sate Thruway
and one of the major gateways to the Finger Lakes Region that attracts over 8 million visitorsa year. Equally
important, Route 332 is used for commuting to the City of Rochester metropolitan area. The growth along this
corridor is expected to continue a trend of residential and business development. Thus, the Route 332 corridor
must function safely and effectively for commuters, residents, tourists, customers, and businesses.

Route 332 is being improved from a two-lane facility to a four-lane facility with a restrictive median. This paper
presents the various approaches to and viewpoints regarding median openings that were considered as part of
the decision-making process during the design phase. It discusses the NYSDOT's experience and the local
community’s position on the median issue.

Aredrictive median is a traffic control device. The ingtallation of a restrictive median, and conversdly, partial
removal for a median opening, should follow a systematic review procedure, smilar to a traffic signal warrant
investigation. Decisions on whereand whentoingtall median openingsrely on variousguiding principlesrelated
to traffic safety, efficiency, and highway function. Yet as experience shows, traffic signals, stop signs and other
traffic control devicesareoccasionally installed |essjudicioudly, at locationsthat do not necessarily satisfy traffic
engineering criteria. Thisleads to the questions:

* Where access spacing criteria is met, are overall community goals and needs better served by initially
locating and installing median openings into the highway improvement project? Isit better to wait and
respond when devel opment pressures and resulting traffic increases necessitate the need for new median
openings, at locations potentially less suitable?

*  Arehighway safety, efficiency, and function better served and opti mized by designing for themedian openings
as part of the highway design project, or is the traditional reactionary approach to traffic control
installation/modifications more applicable to median openings?

Route 332 project engineersrealized that [ocal involvement wasimper ativein devel oping sol utionsthat met |ocal
needs and acceptance. Together, they answered these questions in the development of warrants for median
openings. As the warrants developed they saw how this was an opportunity to be proactive and shape the
community.
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INTRODUCTION

One of the first projects undertaken by the New York State Department of Transportation to implement
comprehensive access management is the Route 332 Corridor Improvement Project. Route 332, a seven-mile
principal arterial with access, is a major link between the City of Canandaigua and the New York State
Thruway. It is one of the major gateways to the Finger Lakes Region that attracts over 8 million visitors a year.
Equally important, Route 332 is used for commuting to and from the City of Rochester metropolitan area.

Thecorridor islocated in the Towns of Canandaiguaand Farmington, Ontario County. Thesetownsand the City
of Canandaigua have a combined population of 28,200. The economic vitality of this region is dependent on
atracting visitors, and on the ability of residents and visitors to travel safely and efficiently along Route 332.
Current land use condsts of agricultura,
commercial, and residentia concentrations CANADA
alongthiscorridor. A significant portion of the
land between concentrations is undevel oped.
The comprehensive plans for the Towns
indicate commercial land use along most of
Route 332 with some industria use near the

N nipailer *

J WH

New York State Thruway. The Route 332 o ot ||

corridor hesexperienced significant growthover | Lt 5 T e
the past twenty years in commercial and |l SNe e e S e
residentia development. Thegrowthaongthis « Aubum et
corridor is expected to continue a trend of T
residential and businessdevelopment, resulting | e~ el
inaprojected AADT of up to 41,000 vehicles. e

Recognizing the increase in traffic, the existing capacity and safety problems, and Route 332s importance to the
region, NY SDOT commissioned aplanning study in 1992 to determine the most appropriate means of addressing
short and long-term transportation needs. Adding lanes or building an alternative route on a new alignment to
supplement the existing facility were investigated. Adding lanes to Route 332 was determined to be the most
appropriate, resulting in the devel opment of a$30 million project to widen 11 km (7 miles) of Route 332 fromtwo
to four lanes.

Intheearly 1980's, the Towns of Canandaiguaand Farmington took theinitiativein investigating the concepts of
accessmanagement to see how these strategiesmight be applied tothe Route 332 corridor. They devised strategies
and plansfor implementation, which each Town Planning Board coul d refer towhen devel opersapplied for siteplan
approval. Theresult wasadoption of local lawsthat modified zoning ordinances and referred to anetwork of rear
accessroadsthat have been planned and partialy implemented. The accessroad plan helpsto definethelocations
of future major intersections.

OBJECTIVES

Route 332 isaprincipal arterial that means mobility, or themovement of peopleand goods, isits primary purpose.
Thedesign of thisproject stroveto find asuitable bal ance between the two conflicting goal sof providing afecility
which alowsuninterrupted freeflow of traffic on Route 332 and of providing reasonable and safe accessto Route
332 from adjacent residencesand businesses. Inother wordstherearetwo typesof travelerson Route 332 - theone
who wantsto get from point A to point B the quickest, likeacommuter or avacationer; and the other who wants
to enter and exit driveways safely, like a shopper or aresident.

These conflicting goals and the need to improve capacity deficiencies while preserving the capital investment
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prompted the New York State Department of Transportation to consider this project a prime candidate for

implementing access management strategies.
PROJECT DEVELOPMENT

Development of this project to include a comprehensive access management plan required that NY SDOT and
community leaderswork together throughout the process. Thisensured that accessmanagement strategiesaffecting
elementsunder the jurisdiction of thetownsor NY SDOT were both included in the plan. Getting the community
leadersinvolvedin thedecision making processat the beginning of the project al so ensured that their needsandideas
wereincorporated into the design, whenever feasible. Eachtown had different needsand ideasbecausethe Towns
of Canandaiguaand Farmington differ intheir vision, zoning, terrain, and devel opment. Their involvement wasa so
essentia later, during the public involvement phase.

Learning from the experience of others’ efforts to advance access management, the project team was able to
implement many strategies. For instance, during the development of this project, representatives of the Towns
and the New York State Department of Transportation met several times to produce a document for Access
Management Standards that would be equally and fairly applied to the entire corridor. The Access Management
Standards consist of criteria for driveway design (including geometry, number, location, and spacing), use of
shared and/or cross access driveways, intersection spacing, front or rear access roads, median type and
application, median opening locations, etc. The Towns of Canandaigua and Farmington have passed resolutions
to adopt and are in the process of incorporating these standards into their local laws and ordinances.

Asamgor arteria, Route 332’ s primary objective is to accommodate the safe and efficient movement of
throughtraffic. Theconstruction of amedian alongthe Route 332 corridor isessential totheattainment of this
objective. In addition to separating opposing traffic on this high-speed multi-lane facility, medians reduce
conflict points, congestion, and travel time such that existing and future traffic will be accommodated safely
and efficiently along the corridor.

Thespeed limits, traffic volumes, typeof traffic, and existing right-of-way all factored into the decision making
process. NYSDOT and each town contemplated restrictive and non-restrictive median alternatives. The
medianswereviewed by thetownsasameansof shaping and advancing thedesired devel opment pattern along
Route 332. Restrictive medi answere chosen because they woul d best meet the project objectives. A restrictive
median would increase safety, driver comfort, and efficiency.

In the further development of the Route 332 project, median openings were selected such that safe and
reasonabl e accessto adjacent propertieswould beprovided. The spacing criteriain the Access Management
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Standardswere used to determinethel ocation of median openings. M edian openingsthat woul d accommodate
all movements were provided at major intersections. Minor intersections would only accommodate right-
in/right-out movements. At first, U-turnswould only be accommodated at signalized intersections. Thiswas
considered too restrictive; therefore U-turns were permitted at two unsignalized intersections. Mid-block
median openingswerenot included inthedesi gn becausetheintroduction of mid-block median openingswould
exposethemotorist to added conflict pointsand impedethesmooth flow of traffic, thusreducing the safety and
capacity of the roadway.

Theincreased mobility provided by theadditional |anesand restricted medians proposed by the project would
enhance the purpose of the access roads, which therefore are more likely to become areality. The proposed
design and the planned accessroadswill complement each other. Direction can bereversed utilizing U-turns
or theaccessroadsby either circulating back to Route 332 or accessing property by way of the accessroad(s).
TheRoute 332 Corridor Improvement project was, however, designed to function without the planned access
roads.

Thedesign devel opment and assessment of social, economic, and environmental consequencesthat alternatives
would have were documented in atransportation report called the Route 332 Corridor Improvement Design
Report/Environmental Assessment. This document was distributed for public comment.

PUBLIC INVOLVEMENT

Initially, accessprovided by the project was cons dered reasonabl ewith median openingsonly at existing major
intersections. For better safety and mobility, mid-block openings were not included. However, restrictive
mediansarenot very common on arterialsinNew Y ork State. During the publicinvolvement processintense
pressure and public opposition to the restrictive medians werereceived. Commentsin theform of petitions,
lettersto stateand national congressmen, and newspaper articlesall stated that restrictivemediansweregoing
to limit accessibility, decrease property values and negatively affect business.

In response to these comments, the need for arestrictive median was reinforced with additional information.
As stated previously arestrictive median was essential to the attainment of safe and efficient movement of
throughtraffic. Based on public commentsthe need to provideadditional median openingsto enhancereverse
accesswas, however, re-evaluated. Besides, adding median openings was viewed as an opportunity to help
shapethecommunity. Developerswouldfocustheir plansin an attempt to benefit from the median openings.
Additional openingswould beincluded, provided that they were warranted and safe and did not detract from
Route 332’ s primary function.

MEDIAN OPENING REQUIREMENTS

Route 332 project engineersrealized that local involvement wasimperativein devel oping solutions that met
local needs and acceptance. Together they asked the following questions:

Who decides where additional median openings go?

What are the design criteria for locating median openings?
What are the warrants for additional median openings?
When do additional median openings get installed?

What will the additional median openings look like?
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Who Decides?

During development of the median opening requirements it became apparent that one town felt additional
median openingswere not necessary. Theother townfelt that if one segment getsadditional median openings
all segmentsget them. Whilethetownsmight not withstand political pressuresfromresidentsand businesses,
NY SDOT could. NYSDOT could best evaluate the warrants, plusit is primarily responsible for Route 332
and the safe and efficient movement of traffic along it. The towns best understand their community goals,
accessroad networks, and devel opment demandsand timeframes. Thelocation of additional median openings
had to be decided by NY SDOT with input and guidance from the towns.

Design Criteria

The following design criteriafor the location of median openings are needed to ensure that Route 332 will
operate efficiently and safely:

»  median openingsmust meet the spacing criteriaincludedintheAccess M anagement Standards devel oped
for this corridor;

» sight distance, as recommended in AASHTO, must be available in all travel directions at the median
opening; and

» adequate deceleration length for an auxiliary turn lane must be provided at a median opening.

Warrants

Existingreferencematerial coversthespacing of full or directional mediansaswell asthe spacingand warrants
for signals. The warrants for mid-block median openings that met the spacing standards, however, were not
found. Strong requirements that would stand up to the test of time and pressures from landowners and
devel opers were needed.

The following issues were considered when the warrants for median openings were devel oped:

» amedian opening must be installed to benefit the traveling public not just a particular property;
» priority will be given to existing side streets for median openings; and
» transportation needs for existing and/or future devel opment must be reasonably met.

The towns have expressed and emphasized in their comprehensive plans that strip development was not
desired along Route 332. They want planned development in clusters in order to preserve green space and
farmland, creating a positive image for Route 332 as a gateway to the Finger Lakes. They have planned
access roads to facilitate future development.
Nonetheless, will development be small and don ol
sporadic occurring over many years and how many Opportunity
trips will it generate? Projecting where and when
new development will occur is difficult.

With this in mind the first step in the development o / EE
of warrants for additional median openings simply glpe;i?l“ Spacing Op‘; n;f
determined the windows of opportunity (locations = Standard &

for possible median openings) along the corridor
using the Access Management Standards. Only directional median openings were identified because it was
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assumed that full median openings would not be justified. Windows of opportunity were identified
regardless of thewarrants and other design criteria. The number of possible median openingswas alarming.

Placing a median opening wherever one could be physically accommodated was considered inappropriate.
Conflictswould increase and throughput would decrease with little return because some segments had few
projected U-turns. Quantifiablewarrantsfor mid-block median openingsthat wouldtreat al propertiesfairly
were needed. Otherwise, a mid-block opening at one location would lead to a proliferation of mid-block
openings. Thiswarrant had to quantify inconvenienceto thetraveling public. One option considered using
the warrants for signals or a fraction thereof. However, they were considered too complicated. A simple
concise system of evaluation was needed to address the additional mid-block median openings.

To develop awarrant the project team took alook at what would happen after the project was completed. As
new devel opment occurs mainlinetraffic and vehiclesturning at the proposed median openingswill increase.
This new devel opment was considered when growth factors were established and design year 2019 traffic
volumeswere computed. Assuch, improvementsto the Route 332 corridor were designed to safely provide
an acceptablelevel of servicefor theincreased traffic - without additional mid-block median openings- until
theyear 2019 or beyond. If moredevel opment than anticipated occurred and approachesto an existing median
opening exhibited signsof failure (level of service E or F) thenimprovementswould benecessary. Either the
existing median openingisimproved or another median openingisadded in order to achievealevel of service
of D or better at the existing median opening. These same improvements would be required if based on
proj ected traffic generated by a proposed devel opment, the mainline approach level of service of an existing
median would become E or F within two years of completing the development. This condition allows the
improvements or the median opening to be included with construction of the development.

Thesemedian opening requirementsweredevel oped for long-term usageto determinetheneed for and location
of additional median openings. Themain lineapproach level of serviceat most intersectionsal ong Route 332
for the design year 2019 are mostly B and C. It wasclear that the level of service warrants would not be met
for some time.

While the median opening regquirements were being devel oped, work was continuing on the devel opment of
access management standards that the towns would enact. These standards were considered essential for
achievingtheproject goalsand obj ectives. Theproject teamdid not want toj eopardizethe access management
gains. Adding mid-block median openingsat appropriate locationswas viewed as areasonable compromise
to advance the overall transportation and community goals.

A different approach wasthen taken to devel op an interimwarrant for median openings. A warrant that could
be used prior to construction of improvements to the Route 332 corridor. This warrant had to quantify

inconvenience to the vehicles making the U-turns.

73 AM Window of At first computing travel time and/or distance
113FM Sipportunity between U-turns was considered. However, these
RHIE : methods of measurement proved to be inadequate.
14 AM If the travel time or distance was large between U-

638 PM turns and the number of vehicles making U-turns

U-turns was small, then putting in a median opening for a

. 0 tomenmm small number of vehicles was not justified.

Reverse Access Trips

. : Another form of measurement that is more in line
1.376 km x (87 AM + 181 PM U-turns) = 368.8 Vehicle-Kilometer

with how other transportation elements are
measured was needed. Reverse access trips that are the product of the segment length between adjacent
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median openings multiplied by the number of U-turnsthat occur at adjacent median openingswere computed
for all segments (see Table 2). Since existing forms of measure did not exist, the values within the corridor
were compared to each other. The segment from Townline Road to Farmbrook Drive and from Farmbrook
Driveto C.R. 41 stood out from therest. These segments have the most existing and projected traffic, they
are located in the areathat is most likely to be developed, and they have the only main line approaches to
intersections with a level of service of D in the design year. A value of 200 vehicle-kilometers yielded a
reasonable threshold for the total (AM plus PM) reverse access trips that warranted an additional median
opening.

When?

Based on the interim warrants two segments are candidates for mid-block median openings. Threedifferent
approaches to deciding when these median openings should be installed were considered:

Non-traditional Approach —proactively | ocating, designing and constructing median openingsaspart
of the highway project, in advance of development and traffic pressures,

Traditional Approach —reactively locating and constructing median openingswhenjustifiedinthe
future, as aresult of increased traffic and congestion;

Hybrid Approach —proactively planning to react by identifying and mapping the desirablelocation
of median openings on the highway design plans, but not installing until justified in terms of traffic
safety, and operational benefits.

Designerssitill felt that reasonabl e accesswoul d have been provided without the additional median openings.
However, the Hybrid A pproach was chosen and openingswereincluded inthefinal design of thisproject for
the following reasons:

adding openings would be responsive to the community needs and goals,
new development was considered imminent;

adding median openings later would be less cost effective;

the median openings would provide a clear plan for developers to work with;
the new median openings could be designed to be safe; and

the number of U-turns at other locations would be reduced.

Conversely, a more traditional approach will be used for future median opening decisions because the time
frame for future development is not known and other median openings would not be beneficial.

Final Design
A directional median openingthat permitted U-turnsfrom both directionswoul dimprovetheaccessto adjacent

properties while Project engineers considered two

layouts for the new directional openings. The back-

to-back layout was chosen over the head-to-head

layout because it would provide access to more o mwnf ST
property. A sketch of the back-to-back layout was —

moved withinthewindowsof opportunity to hel p deter
mine the most appropriate location. With input from
thetown, thelocations of the new directiona median
openings were based on:
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avoiding conflicts with side streets and driveways;
providing maximum access to adjacent property; and
the potential for a future intersection near the mid-point.

Requirements

The following isasummary of the Median Opening Requirements:
1. Directional and full median openings must be physically located at:

locations that will benefit the traveling public not a particular property;
intersections of existing roads,

locations that meet the spacing criteriain the Access Management Standards,
locations that can provide adequate sight distance; and

locations that can provide adequate decel eration.

6. A full median opening at a mid-block location will be allowed if NYSDOT MUTCD warrants for
signals are met.

7. Except as noted in Item 4, a directional median opening will be alowed if one of the following
conditions at an adjacent median opening are met:

the mainline approach level of serviceisaready at an E or F; or
the mainline approach level of serviceis projected to becomean E or Fintwo yearswithout
the median opening.

In-lieu of adding the directional median opening, the adjacent intersection(s) may be improved to
achieve amainline approach level of service of D or better.

3. During the design of the Route 332 Corridor Improvement Project and until February 1, 1999, a
directional median opening will beinstalled if the following conditions are met:

the reverse access trips on the segment exceeds 200; and
a 15-meter wide median can be accommodated at the directional median opening.

CONCLUSIONS

Atfirst, project engineers, local planning staff, and official s chose an approach that limited median openings
in order to:

underscore short and long term project intent and objectives;
further enhance desired community planning goals and devel opment patterns;
fortify access management related project momentum; and
accelerate and further access road network
development.

After receiving comments from the public a more
proactive approach wasadopted. Additiona median
openings were investigated and two directional
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median openings were added. In essence the project team practiced Design Harmonization. It applied
engineering design that addressed technical issues aswell as community goals. It was ableto do morethan
make it safe by taking into consideration: sense of place, livability, and land use patterns.

In conclusion, arestrictive median is atraffic control device. The installation of arestrictive median, and
conversely, removal of it for amedian opening, shouldfollow asystematicreview procedure, smilar toatraffic
signal warrant investigation. Decisionsonwhereand whentoinstall median openingsrely onvariousguiding
principlesrelated to traffic safety, efficiency, and highway function. Y et asexperienceshows, traffic signals,
stop signsand other traffic control devicesare occasionally installed lessjudiciously, at locationsthat do not
necessarily satisfy traffic engineering criteria. This leads to the questions:

Where access spacing criteriais met, are overall community goals and needs better served by initially
locating and installing median openings into the highway improvement project? Isit better to wait and
respond when devel opment pressures and resulting traffic increases necessitate the need for new median
openings, at locations potentially less suitable?

Arehighway safety, efficiency, and function better served and optimized by including median openingsas
part of the highway design project, or is the traditional reactionary approach to traffic control
installation/modifications more applicable to median openings?

What arethe short termand long termimplications of all owing and constructing median openingsnow as
part of the highway project design?

Astransportation planners, designers, and engineers, isit not our job to hel p shape community and asense
of place, not simply to movetraffic safely and efficiently? In doing so, does being proactive with median
openings better achieve that broader objective?

The following answers pertain to the Route 332 Corridor Improvement Project:

Eventhough designersfelt that reasonabl e accesswoul d have been provided without the additional median
openings, somewereadded to better servecommunity goals. Devel opment wasimminent, thereforegood
locationsfor the median openingscould beidentified. Specificlocationsfor other median openingswere
not mapped for futureimplementation. Instead, median opening requirementsand windowsof opportunity
were established to allow for more flexible decisions.

TheRoute 332 Corridor Improvement Project only included median openings(including theadditional mid-
block median openings), which were considered necessary at the time of design. Even though spacing
standards would be met, other median openings were not added because Route 332 would be safer and
more efficient without them, plus they would be under utilized.

Some of theimplicationsof installing median openingswith the Route 332 Corridor Improvement project
consist of:

Constructing median openings with the Route 332 Corridor Improvements is less expensive than
constructing them alone | ater.

Installing median openingsnow, with the Route 332 Corridor Improvementsprovidesaclear planfor
developers. Developers know better what the access will be for a particular parcel of land.
Theincremental cost of constructing median openingsnow will beincurred by NY SDOT instead of
developers.
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Route 332 will be safer and moreefficient for alonger period of timeif median openingsareinstalled
when development does occur instead of now.

Thetownshavestated that they want planned devel opment in clustersin order to preservegreen spaceand
farmland, creating apositiveimage for Route 332 as agateway to the Finger Lakes. By being proactive
with implementing a comprehensive access management plan, the project team did indeed achieve the
broader objective. The benefits of being proactive are already being realized, before improvementsto
Route 332 are constructed. Owners of property on both sides of Route 332, near one of the additional
median openings, had separate plansfor devel opmentsthat proposed i ndependent access pointsto Route
332. They arenow working together to createanetwork of roadswith consolidated access pointsto Route
332. Theirintentisto devel op along-termsolution for improving accesstotheir properties, andif possible
justify asignal that could be included in the construction project.

Thecircumstancesaredifferent for each community. Community leaders must therefore decidewhat median
opening requirementsand plansfor implementation arebest for their community. They must determinewhether
it isan Opportunity or Not.
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Route 332 Median Opening Requirements
(Effective February 1, 1998)

M edians separating oppositedirection travel lanesareinstalled primarily for the purpose of insuring the safe
and efficient movement of traffic. Theintroduction of unwarranted median openings exposesthe motorist to
added conflict pointsand al so impedesthe smooth flow of traffic, thusreducing the safety and capacity of the
road. Median openingswill beconsideredinorder to provide safeand reasonabl e accessto adjacent properties.
The following requirements shall be applied consistently throughout the Route 332 corridor.

1) A medianopeningshall not beinstalled or allowed simply to serviceor benefit any particular property, site
or business, but only when it can be demonstrated that such aninstallation will benefit the overall safety,
traffic flow, and efficiency of the highway.

2) Priority will begivento establishing median openingsat appropriateintersectionsof existing publicroads
before other locations.

3) Minimum median opening spacing shall meet the criteriain Table #1.

Table1
Minimum Spacing Between Median Openings
Posted Speed Directional Opening* Full Opening**
L ess than 45 mph (70 km/h) 660 feet (200 meters) 1320 feet (400 meters)
45 mph (70 km/h) or greater 1320 feet (400 meters) 2640 feet (800 meters)

* Directional openings do not alow all traffic movements

*x Full openings allow all traffic movements

4) Adequate sight distance, as recommended in AASHTO, in all travel directions, shall be available at a
median opening.

5) Adequate deceleration for an auxiliary turn lane shall be provided at a median opening.

6) A proposed full median opening shall not be allowed unless NY SDOT MUTCD warrants for traffic
control signals are met.

7) Exceptasnotedinltem 8, adirectional median opening will be allowed if a15-meter wide median can be

accommodated in the area of the additional opening including the areafor auxiliary lanesand one of the
following conditions are met:

a) Thelevel of servicefor traffic on themainline (Route 332) approachesto an existing median opening
and/or intersection, adjacent to the proposed median opening, shall be [improved to aD from] an E
or F during the peak traffic periods.

b) Basedontheprojectedtraffic generated by aproposed devel opment, theLevel of Serviceof anexisting
median opening or intersection would become E or F (within 2 years) on the mainline (Route 332)
approaches without creation of an additional median opening.
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8)

TheNY SDOT reservestheright toimplement improvementsto existing median openi ngsor i ntersections,

adjacent to a proposed opening, such that the level of service of the mainline approaches (Route 332)
would improveto aD or better.

Duringthedesign of theRoute 332 Corridor Improvement Project and until February 1, 1999, adirectional
median opening will be installed if the following conditions can be met:

a) It canbedemonstrated that the reverse accesstrips (see Table#2) on the segment in question exceeds
200 vehicle kilometers during peak hours.

b) A 15-meter wide median can be accommodated in the area of the additional opening.

TheNY SDOT will evaluate volumes generated by a proposed devel opment when an applicant submitsa
traffic study for approval.

These median opening requirements may be waived by the NY SDOT if it isin the best interest of the State
(e.q., if it providestraffic and safety benefits to the traveling public).
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Table 2
Reverse Access Trips®

Length of .
Segment Proj ected )
(U-turn to U-turn) ﬁ’\ehgépeerr;t U-turns®? Reverse Access Trips

|| ETc+#20 |  (VehicleKilometer) |
.| ] Av_ | pPv_] AM | PM | _Tota

Parkside Drive to

Future Airport Rd 667 36 34 24.0 227 46.7
Future Airport Rd to 1157 87 97 | 1007 | 1122 | 21290
Campus Drive

Campus Driveto

Y erkes Road 846 3 4 25 34 59
Y erkes Road to

Purdy Road 1337 10 6 134 8.0 21.4
Purdy Road to

Townline Road 815 18 59 14.7 48.1 62.8
Townline Road to 1376 87 181 | 1197 | 2491 368.8
Farmbrook Drive

Farmbrook Drive to

County Road #41 1149 68 139 78.1 159.7 237.8
County Road #41 to

Collett Road 1938 9 58 17.4 112.4 129.8
Notes:

(1) Reverse Access Trip—Theproduct of the segment | ength between adjacent median openingsmultiplied
by the number of U-turns that occur at adjacent median openings.

(2) Projected U-turns were obtained from drawing B-2 contained in the February 1998 Final Design
Report/Environmental Assessment for the Route 332 Corridor Improvement.

(3) Long range plans call for the signalization of the Thomas’Emerson Road intersection. When
signalizationdoesoccur, U-turnswill be permitted at thisintersection, thereby reducing the Reverse Access
Trip value to less than 200.
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MEDIAN OPENINGS Comprehensive Access Management

Town Access Roads * New Signals

OPPORTUNITY or Town Laws * Driveway Modification
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Median Openings » Conversion to RIROs
Driveway Spacing Directional Opening

Pr ted By: Intersection Spacing Access for Farm Vehicles

. U-turns Truck U-turns
Don Nims

CLARK PATTERSON ASSOCIATES
3

Median Opening Decision Outline

Are community goals and needs better served? INTRODUCTION
PROJECT OBJECTIVE

Install now or after the fact? PROJECT DEVELOPMENT
PUBLIC INVOLVEMENT

Is highway safety, efficiency, and function better? MEDIAN OPENING REQUIREMENTS
CONCLUSIONS

What are the implications?

Existing Conditions

Insufficient highway capacity and mobility
Accident rates higher than the statewide
average

Structural and surface pavement
deficiencies. i

La nd convenient faci
= bi st

Pl
5 Sy in
T—\SpasEe——]

NYS Rou
Canandaigua

C.R.8to Town Line Rd 14521 24337

C.R. 41to NYSRoute 9% 17921 26774
Dansvilew
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Restrictive Medians

vlll

Route 332 Corridor

Route 332 isa principal arterial that means

mobility, or the movement of people and i

goods, isits primary purpose.

P:\“)o“ Canandaigua Farmington ‘ I ‘
?_ : Route 332

Xs§
Q®
&
~
N
s

City of Canandaigua.

Flush-Swale

N

Median Opening Public Involvement

Spacing Standards -
lessenger L I
Posted Sneed Directional Opening* Full Opening** oca
Lessthan 45 mph 660 feet 1320 feet
70 km/h 200 meters) 400 meters)
45 mph or greater 1320 feet 2640 feet
70 km/h 400 meters) 800 meters)
*  Directional openingsdo not allow all traffic movements
**  Full openings allow all traffic movements

Who Decides Where?

Thought Process
Who decides where? « NYSDOT
What is the design criteria? ) )

» Towns Provide Input and Guidance
What are the warrants?

When do they get installed?

What will they look like?
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What isthe Design Criteria?

* Minimum Spacing Criteria
 Sight Distance
» Deceleration Length

What are the Warrants?

No Existing Research

Strong Requirements

Encourage Development in Clusters
Windows of Opportunity

Treat all Properties Fairly

Avoid Proliferation of Openings

* Quantify Inconvenience
* A simple Concise System of Evaluation

Window of Opportunity

Window of
Opportunity

What are the Warrants?

No Existing Research

Strong Requirements

Encourage Development in Clusters
Windows of Opportunity

Treat al Properties Fairly

Avoid Proliferation of Openings
Quantify Inconvenience

A simple Concise System of Evaluation
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Windows of Opportunity

8-

Town of Farmington

Median Opening Requirements

The Traveling Public is Benefited
Existing Intersections are first Priority
Spacing Criteriais Met

Sight Distance is Adequate

Deceleration is Adequate
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Median Opening Requirements Median Opening Requirements

LOSEor F

« Only alowed if MUTCD warrants for signals (\;V 15527
> pportunity
are met o>

LOSEoor F

Within two years of
development completion
In-lieu of adding the directional median opening, the adjacent

intersection(s) may be improved to achieve amainline
approach level of service of D or better.

Access Management Standards .
« Interim Warrants

. Ensure Comprehensive Access

Building Setbacks Management Gains

Site Layout Advance the Overall Transportation and

Driveway Spacing, Design, and Location Community Goals

Shared Driveways and Cross Access Used Prior to Construction

Corner Clearance Quantify Inconvenience to the Vehicles

Median Openings Making U-turns

Provisions for Subdivided L ots Reverse Access Trips

Incentive Zoning

Reverse Access Trips

Segment Length of Segment | Projected Reverse Access Trips
(U-turn to U-turn) (Meters) U-turns?
(Vehicle Kilometer)

Reverse Access Trips

[FRTET[ AT [T [ TEED |

s | opporunt -
113 PM Op unity Future Airport Road
- b - Future Airport Road to 1157
Uums -l
-
/ Yerkes Road

7
Yerkes Road to 1337
Purdy Road
Purdy Road to 815
Townline Road

Townline Road to
Farmbrook Drive
Farmbrook Drive to
County Road #41
. County Road #41 to
Reverse Access Trips Collett Road

1.376 km x (87 AM + 181 PM U-turns) = 368.8 Vehicle-Kilometer
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Median Opening Requirements When are Openings I nstalled?

. Reverse Acces TrifiS EXEeeds 200 * Non-traditional or Proactive

* Traditiona or Reactive

+ 15-Meter Wide Median can be Accommodated _ )
e Hybrid or Proactively Planto React

When are Openings Installed? When are Openings Installed?

Responsive to Community Needs and Goals
New Development Imminent
More Cost Effective
Clear Plan for Developers I .
P  Other Median Openings Would not be

Safe Beneficial
Reduce U-turns at Other Locations

» Time Frame for Future Development is
Unknown

How will Openings Look? Possible Median Locations

+ Permitted U-turns from Both Directions » Slide Back-to-Back in Windows of Opportunity
» Back-to-Back or Head-to-Head + Get Input from the Town

 Provide Accessto Severa Properties
Window of Opportunity
-

Back-to-Back /
_ =

Head-to-Head
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Final Median Locations

Conclusion
Back-to-Back
"‘- « Traffic Control Device

Back-to-Back 7  Systematic Review
Openings |1« Avoid Conflicts with Side Streets
and Driveways * Guiding Principles
* Provide Maximum Access to
Property
» Potential for a Future Intersection

Route 332 Experience Route 332 Experience

Are community goals and needs better served? Provide Reasonable Access
Serve Community Goals

Install now or after the fact? Development was | mminent
Not all Openings were Identified

Is highway safety, efficiency, and function better? Less Expensive to Install Now
Clear Plan for Developers

What are the implications? Cost incurred by NY SDOT

Questions?

Route 332 Experience

Property Owners
Working Together

Back-to-Back : L
Openings ¥ ~

Future

Existing
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Retrofit of aMajor Urban Corridor
US-54 Highway in Wichita, Kansas
An Intergovernmental Partnership Under the Kansas Department
of Transportation’s
Corridor Management Program

Chris Huffman, Kansas Department of Transportation

I ntroduction

TheKansasDepartment of Transportation (KDOT), in 1997, instituted aprogramto moreeffectively manage
the interaction between land use and transportation. This program, called Corridor Management, contains
several toolsthat are new to Kansas. First, accessto the state highway systemisnow governed by engineering
standards as opposed to the guidelines that were in place before. These standards represent minimums that
require preparation of avariancefor any exceptions. Second, access spacing standardsnow reflect functional
hierarchy inhighway classification. Third, proceduresfor advance acquisition of right of way arenow inplace.
Fourth, each of the six districts now have their own corridor management plan where high growth corridors
areidentified and the partnering processwith citiesand countiesisbegun. Finally, agreat dea of emphasisis
placed on the formation of partnerships between KDOT, city and county officials to jointly manage these
rapidly devel oping corridorsfrom acombined land use/ transportation perspective. The primary purpose of
Corridor Management isto prevent conflicts between land use and transportation through partnerships. The
result being binding corridor master plansthat identify planning standardsfor newly devel oping or redevel oping
areas and operational retrofits for established areas. The first corridor chosen was a segment of US-54
highway in south central Kansas.

Background

TheUS-54 corridor, asseenin Figure 1, isafour-laneprincipal arterial that existsin avariety of divided and
undivided configurations.
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Figure 1: Wichitaislocated in the south-central part of Kansas. The study corridor consists of a segment of US-54
highway, the principal east-west corridor throughthearea. The segment under study beginsapproximately nine miles
east of the western county line and proceeds east to the eastern county line.

On astatewidebasis, US-54 isthe primary corridor for east-west movement of people and goodsthrough the
southern half of the state of Kansas and carries average daily traffic volumes ranging from 4810 to 65425.
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Further, it isthe primary east-west route for Wichita, Kansas, one of the nation’s 100 largest metropolitan
areas. Assuch, itisacritically important route for both local and statewide interests. Aswith many urban
corridors, incompatible development and poorly conceived access arrangements have brought incredible
pressureto the highway. Capacity, especially at public street intersections, has been |ost and safety has been
compromised.

Within the study area, access connections number over 400 and include privately held access, public
thoroughfare connectionsand median crossovers. Accessaccountsfor 42% of the crashesreportedtoKDOT
out of 1,099 within the study areain the three-year period from January 1, 1995 to December 31, 1997. This
highway carries a higher than average crash rate for similar roadway types. Costs associated with access
driven crashesa onewithinthe study areaaveraged approximately $7.6 million per year during the samestudy
period.

Land Use

Land use along the study corridor is as varied as the configuration of the highway. Uses range from light
industrial to rural residential and agricultural aong with significant commercial development. On highway
segmentsthat have been recently reconstructed to freeway configuration, accesshasbeenretrofitted tofrontage
roads or other means of alternate access. However, along older segments, particularly at the urban fringe,
privately held access for each parcel isthe norm. Further, growth in the Wichita area has been strong and
threatensto overwhelmtheentiretransportation system. Over thenext 20 years, the Wichita-Sedgwick County
Metropolitan AreaPlanning Department (M APD) forecaststhat asmuch as44% of thedevel opment will occur
inthenorthwest quadrant of thecity. Much of thisdevelopment will beforced to depend upon US-54 for east-
west movement.

Complicating the land use management picture, the development that has taken place has been diffuse and
independent. Little thought has been given to alternate modes of transportation or to along-term vision of
integrating land use and transportation. A consistent accessroad concept isall but impossiblein established
areaswithout condemnation of portions of existing developmentsto accommodatetheretrofit. Thisareahas
astrongland-use planning element, however, these effortsare sometimesfrustrated by political influenceand
aKansasjudiciary that tendsto favor property owners. A consistent approach to land use and transportation
planning, and a shared vision for each, is necessary to overcome these limitations.

The Corridor Management Approach

The Corridor Management Program was i nitiated to act asthe interface between land use and transportation
and to providethe shared vision and consi stent management necessary to reconcilethetwo. Transportation,
when compared to land use, isinvariably slow to react and isal waysbehind the curvein dealing with changes
in demand. Under these conditions, if accessisallowed to proliferate, capacity will belost. Regaining lost
capacity meanseither condemning right of way to construct additional lanesor bypassing the areaaltogether.
Both solutions are costly and potentially catastrophic to the property owners along the route.

Effective administration of ahighway system means averting these problems. Thisisnot, however, amatter
the KDOT canresolve by itself. Statutory law in Kansas separates the responsibility for administering state
highways from the administration of land use. Under Kansas's laws, responsibility for the state highway
system belongs to the Secretary of Transportation. Land use management, however, does not rest with any
stateagency; rather, itisdel egated to citiesand countiesunder the concept of homerule. Thishasledto poorly
coordinated, even conflicting, goals, efforts and objectives. Asaresult, the KDOT has been forced to build
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bypasses of bypasses of bypasses. Each represents a loss of public investment and a failure for the
professional s charged with managing that investment.

TheCorridor Management Program addressesthis problemwith aprocedurethat employsfour distinct steps.
Inthefirst step, city, county and KDOT officialsidentify corridor segmentsthat areexperiencing, or arelikely
to experience, significant pressure due to increasing intensity of land use. These corridor segments are
designated ontheappropriatedistrict plan asprotected routes. Oncethishappens, the access management on
the designated corridor takes on a higher intensity. Regardless of the corridor’s actual classification, it is
managed according to the highest standards. Next, a partnership is entered into between the Secretary of
Transportation and the appropriate city and county officials. This partnership, called a Memorandum of
Understanding, simply identifies who the partners are and what they are partnering about. Thethird stepis
aCorridor Master Plan. Thisdocument first setsout avision of what the highway will look likewhenitisfully
developed and hasall the capacity and accessthat it will ever have. Then, to achievethisvision, atwo pronged
approach, planning and operationsisutilized. Theplanningaspect identifiesrequirementsfor newly developing
or redevel oping areas such as access roads, special setbacks or other requirements. The operational aspect
involvesidentification of retrofit phasesfor established areas. Such retrofitsmay include median treatments,
entrance shiftsor consolidations, retrofitting access roadsto provide alternate access or advance acquisition
of right of way. Thefinal step of thefour-step processisidentification of projectsto achieve the operational
goals of the Master Plan.

Corridor Management Applicationsin Wichita

The effort to retrofit the US-54 corridor to afreeway standard actually pre-dates the Corridor Management
Program. Approximately nine miles of the corridor through the downtown area has been reconstructed to
freeway configuration through a series of huge projects. Such retrofit projects have included rel ocation of
access to frontage roads. In some cases, these frontage roads are limited to one-way traffic. While these
projectsarevery desirablefor their operational and safety benefits, they are extremely expensiveand giveno
consideration for prevention on the segments remaining to be upgraded. A preliminary study of the eastern
segment of the US-54 corridor remaining for upgrade attached a$290 million price tag to the prospect. Such
funding levels are not immediately available, and development shows no signs of slowing. So, costs and
impacts will continue to spiral unless preventive measures are put into place.

TheCorridor Master Planfor US-54isthemeansof coordinating devel opment and transportation. The Master
Planisacontractual document that is binding upon all signatory parties and their successorsin office. This
particular Master Plan stipulates that the ultimate goal is to improve US-54 to freeway configuration
throughout Sedgwick County. Thus, therewill be no new direct accessto US-54. Accesscontrol isin place
alongthiscorridor, however, it was purchased after thefact. Thismeansthat existing entranceswereallowed
toremain asbreaksintheaccesscontrol. Removal of these accesspointswill involverel ocation to sideroads
or accessroads under the operational aspect of the Master Plan. Newly developing or redeveloping areasare
required to comply with the provisions of the Master Plan at devel oper expense.

Since the US-54 corridor has a fully executed Master Plan, it is eligible for funding of small-scale spot
improvement type projectsfromadedicated corridor fund. Projectsaretargeted to the non-freeway segments
of the study corridor. A major question is how to target such limited resources. In investigating ways to
prioritize potential projects, KDOT ismaking use of threetools. Thosetoolsaredigital videolog, crash data
and GPS travel time surveys. Digital videolog is avan-based system that travels the Kansas State highway
system and takes digital pictures every ten meters (about 33 feet). This system also takes GPS readings at
regular intervals and, through a data editing process, alows the pictures to be displayed along with location
information including KDOT’ slocation referencing system. From this source, access point take-offs can be
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performed with reasonabl e accuracy without havingtotravel. Thisinformationisthen segmentedto produce
an accessdensity in units of points per mile. Motor vehicle crash datais obtained from the Kansas Accident
Recovery System (KARS) database. Theinformationavailableincludescrashlocation, vehiclemaneuver and
contributing factors and injuries as well as pavement, light and weather conditions. When accessdensity in
pointsper mileisplotted, and accident rate per million vehiclemilesisadded to density inastacked lineformat,
aninteresting thing happens. When viewingthegraphson thefollowing pages, ther eader should exercise
caution. These graphsare constructed using a stacked lineformat. Thismeansthat the value of the second
series (accident rate) isadded to the value of thefirst series (accessdensity) in order to plot the second series.
The stacked line format of the graphs implies a higher than actual strength of correlation between access
density and accident rate. A correlation certainly doesexist, and it is a positive correlation, but it is not as
strong as the graphs would seem to indicate.

Thestacked lineformat isused because of theway it displaystherel ationshi p between accessand accident rate.
What we arelooking for on these graphs are gaps between the peaks on these series. For instance, onthewest
segment graph, (see Figure 2) both series peak in the 15.50-16.49 mile segment. However, thereisvirtually
no gap between the peaks of thetwo series. Thisindicatesthat, whilethere are undoubtedly too many access
pointsinthismile, thereisnot acrash problem. Inlooking for accessdriven crash problems, onewould ook
at the areas of the graph at 12.50-13.49 or from 17.50 to 20.49. The gapsin these peak areas indicate both
high access densities and significant crash rates. It is not a foregone conclusion that access is the only
contributor to the crash rates in these mile segments, but it is a strong indicator of an access driven crash
problem. Ironically, these locations are also, typically, very complex, requiring complex solutions that are
beyond the scope of the Corridor Management Program. In fact, corridor management is designed for
proactive improvements in areas such as the 15.50-16.49 mile segment so that these areas do not become
problems. The more complex areas should not beignored, thisinformation will, hopefully, aid in targeting
resources from programs better able to deal with these complexities.

Access Density and Accident Rates (West Segment)
Stacked Line Format
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Figure2: Exercisediscretion when viewing thisgraph! Thelevel of correlation between access density and
accident rate implied hereisnot a true correlation. Thisisa stacked line graph. Its purposeis to identify
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areas where there is likely to be an access driven crash problem. Gaps between peaks are a strong
indication of an access driven crash problem.

Theeastern segment of thiscorridor ismoredensely devel oped and popul ated, and so thegraph of that segment
displaysthese characteristics (see Figure 3). Theareafrom 29.50to 32.49 isadensely devel oped urbanized
areathat carriesthemost significant traffic volumesof any sesgment inthestudy area. Much of thecommercial
accessin thisareais confined to afrontage road system, however, the offset between the frontage road and
mainlineiscompletely insufficient, particularly at street intersections. Compounding the problemisthefact
that there are numerous openings between the frontage road and US-54 that act as uncontrolled entrances.
Theseintersectionsattempt to operatewith geometriesthat areinadequatefor thetraffic volumes. Yet, closing
these openingsis not arealistic option. Closure of these intermediate access points would simply force the
turning movementsto thesignalized city street i ntersections, which are unableto accommodatethem. Again,
this areais complex beyond the scope of the Corridor Management Program. It isin the areafrom 33.50 to
36.49 that corridor management can be applied to prevent a problem, or initiate a series of incremental
improvementsto prevent aproblemfromworsening. Corridor management can, however, beuseful inthemore
complex areas in indirect ways. Advance acquisition of right of way can be used to take advantage of
opportunities as they arise in working toward the vision of afreeway configuration. However, the primary
purpose of the Corridor Management Program is to act proactively to prevent the major problems from
occurring.

Access Density and Accident Rate (East Segment)
Stacked Line Format
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Figure 3: Thisgraph of the eastern segment of the study corridor isindicative of a more densely devel oped
urbanized area than the residential/agricultural areas that are more common on the western segment.

Whentravel timeisanalyzed in conjunctionwith accessdensity and travel timeinformation, the potential for
identifying projects with maximum return increases dramatically. Travel timeis anayzed by use of GPS
technology using afloating car method of analysis. Repeated runs have been made along the US-54 corridor
using aGPSreceiver capable of receiving and processing up to six signalsat interval sas short as one second.
Satelliteassay informationisal so downloaded for post-processing, or theunit can becoupledwithadifferential
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receiver for “on the fly” correction. The GPS unit advertises corrected accuracy of one to five meters
horizontal. The corrected outputsfrom the unit contains, among other data, corrected | atitude, longitude and
date and time stamp. Using this information, distance between positions can be calculated which, in turn,
allowscalculation of speed over that segment. When thereciprocal of thisvelocity istakento arriveat travel
time and segmented to one-mileinterval s to match the access density and crash data, it can be displayed asa
third stacked series. Again, caution should be exercised in interpreting these graphs. The stacked seriesis
plotted by adding the data values of each seriesto the previous seriesin order to obtain the plot. Assuch, we
are looking for gaps between peaks as an indication of access generated problems.

Perhaps not surprisingly, thetravel time analysis confirms much of what the previous plots of accessdensity
and crashrateindicated. Onthewestern segment of thestudy corridor, (seeFigure4) significant gapsbetween
peaksis seen in theinterval between mileposts 17.50 to 20.49.

Acoess Density, Accident Rate and Travel Time
U5-54 West Segmant
Slacked Line Farmatl
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Figure 4: Adding travel time data in the stacked line format confirms much of what was indicated by the
access density/crash rate charts.

Thetravel timeanalysisalso helpsto identify the access driven problem areas on the eastern segment of the
study corridor. Similar to Figure 2, asignificant problem areais seen in the segment between milepost 29.50
to 31.50 (see Figure 5).

At this point it is appropriate to discuss, in more detail, the differences between the eastern and western
segments of thiscorridor that isseeninthegraphs. Thephysical characteristics of the highway and the land
use between the two segments are significant, but not significant enough to explain all the differences seen.
The population centers of the region and the secondary highways must be examined to complete the
explanation. On the eastern segment, trips on US-54 are heavily influenced by the towns of Andover and
Augustathat lietotheeast in Butler county. Thereareresidential areasin eastern Sedgwick county, however,
theseareasdo not lie adjacent tothe US-54 corridor. Theprimary accessinto theseareasisprovided by minor
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arterialsthat parallel US-54. Many more turning movements characterize the western segment of the US-54
corridor. A great many moreresidential areas lie adjacent to US-54 and depend upon the highway asthere
principal, in somecasesonly, meansof access. Further, conflictswith railroad right of way limit the potential
of parallel minor arterials, many of which are gravel surfaced in that part of the county. Thus, the higher
volume of turning movements, the proximity of the land use to the corridor and the lack of viable alternate
routes explains the especially jagged nature of the western segment graphs.

fMocess Density, Accident Rate and Travel Time
U5-54 East Seqgment
Stacked Line Format
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Figure 5: Thetravel time data on the eastern segment of the corridor confirms the trends displayed in Figure 3.

The Futureof Corridor Management on US-54

Currently, nearly $250,000 in corridor management proj ects are under design for this corridor. Funding for
corridor management projects comes from the corridor management fund with a minimum local match
requirement of 33% of theproject costs. Costssuch asadministrative overhead and construction engineering
arenot eligible, however, items such as consultant feesfor design, adjustment of utilitieson private property
or market value of contributed right of way can be counted aslocal match. Such*“soft match” allowancesare
unique in Kansas to the Corridor Management Program

Associated costs can be calculated for crashes and delay on thiscorridor. These parameters will be tracked
over timeto quantify benefitsof corridor management efforts. Benefit/cost ratioswill becal culated fromthis
information. Itishopedthat, over time, benefit/cost information can be obtained for specifictypesof projects
to obtain maximum return on investment.
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International Boulevard Case Study of Access Management
Implementation

Tim Bevan, CH2M HILL
Seyed Safavian, WSDOT Office of Urban Mobility
Don Monaghan, City of SeaTac

ABSTRACT

Access management measures were part of a comprehensive design solution for a 1.1-mile section of
International Boulevard, a major north/south arterial serving both local and regional traffic within the City
of SeaTac, Washington. International Boulevard, which is a portion of SR 99, provides a regional link
between cities in the Puget Sound region and a major route to SeaTac International Airport. Prior to
reconstruction, the roadway was five lanes (including a center, two-way left-turn lane) with paved shoulders,
intermittent sidewalks, and unrestricted access to and from adjacent properties. Traffic volumes ranged from
32 to 42 thousand vehicles per day. The existing land uses along the boulevard include some of the Puget
Sound Region’s largest motels, Sea-Tac International Airport, office buildings, and other retail uses.
International Boulevard had suffered from significant traffic congestion, high traffic accident rates, and
unsafe pedestrian conditions. The City’s objectives for the reconstruction project have included improving
traffic and pedestrian circulation, supporting transit use, and aesthetic enhancements.

The design included reconstruction consisting of access management measures (including conversion of two-
way left-turn lanes to a median, and driveway reductions and consolidations), a high-occupancy lane, an
arterial signal control system with area-wide integration, transit signal priority, pedestrian amenities,
transit stop and rider amenity improvements, landscaping, illumination, and undergrounding of overhead
utilities.

This paper presents a case study on how the project was developed and, in particular, how access
management measures were implemented. The project environment and background conditions are
summarized, and design issues and constraints are identified, along with the project development process.
Specific case examples are discussed regarding consolidation of access, driveway reductions and U-turn
accommodations.

Background

Project Location

The International Boulevard project is located within the City of SeaTac in King County,
Washington (see Figure 1). King County, which includes the City of Seattle, is the most populous
county in Washington. The City of SeaTac, incorporated in 1990, has an area of roughly 16 square
miles and a population of about 23,000. Seattle-Tacoma (Sea-Tac) International Airport is located
within the SeaTac city limits.

Project Background

The newly incorporated city developed Comprehensive and Transportation Plans that established
land use goals and proposed transportation facility improvements. The city was designated as an
urban center under the state’s Growth Management Act and under that designation was identified
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for substantial increases in the
development density along the city’s
existingcommercial corridor. This devel-
opment follows the International
Boulevard corridor. Existing land uses
include some of the region’s largest
motels, Sea-Tac International Airport,
office towers, airport-related rental car
and park-and-fly facilities, and other
retail uses. The Transportation Plan
proposed expansion of International
Boulevard to increase traffic capacity
and improve pedestrian access.

International Boulevard is a major
north/south arterial thatserves local and
regional traffic within the City of SeaTac,
Washington (see Figure 2). International
Boulevard, as named within the City of
SeaTac, is part of signed State Route 99
(SR 99) that spans three counties and
over 50 miles from South Snohomish
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a regional link between cities and as a
major route to Sea-Tac Airport, with
access to the terminal and airport
parking. It is also a part of the State’s
urban arterial system, and has been
designated as a National Highway of
Significance, as well as an emergency
evacuation route.

International Boulevard has ex-
perienced significant traffic congestion,
poor pedestrian facilities and unsightly
commercial "strip" development. The
City of SeaTac planned four phases of
improvement for International
Boulevard, beginning at the south city
limits and proceeding north. To date,
Phases 1 and 2 have been constructed
and Phases 3 and 4 are currently
contracted for design. The project
described in this paper is the first of
these segments, from South 188th
Street to South 170th Street. This
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section of International Boulevard fronts Sea-Tac Airport. Sea-Tac Airport and International
Boulevard serve as a "gateway" to the United States and Puget Sound region for many visitors from
around the world. The aesthetic enhancement of this part of International Boulevard was critical
in providing a positive initial impression of the United States, the Puget Sound region, and the City
of SeaTac.

The International Boulevard Phase 1 project was funded jointly by the City of SeaTac, the
Washington State Department of Transportation (WSDOT) and the Transportation Improvement
Board, King County Metro Transit, and the Port of Seattle (operator of the airport). The Phase 1
budget for design, construction and right-of-way acquisition was $7.3 million. The City contracted
with CH2M HILL for design services and began design development work in the fall of 1993. The
advertisement for construction bids was required by December 1994. Because SR 99 is within
partial jurisdiction under WSDOT, the geometric design required review and approval by WSDOT.

Other Related Projects

Several projects were planned within, or adjacent to, the proposed project limits. These projects
included: the International Boulevard Center Subarea Plan, which was being conducted to establish
the land use plan and to set urban design guidelines; the SR 509/South Access Roadway Project,
which was investigating the potential extension of a major freeway through the City and the
development of a south airport access road; Regional Transit Project (RTP) and Regional Transit
Authority (RTA) planning for a regional light rail transit system that would extend to the airport
and potentially would be aligned down the center of International Boulevard (a public vote
approving funding for RTA did not occur until the fall of 1996); the Personal Rapid Transit (PRT)
Project, under planning by the City for potential implementation to serve land uses in the
International Boulevard corridor and the airport; and Airport Master Planning to determine
whether Sea-Tac Airport would be expanded by adding a third runway to support a doubling of
air travel volumes. Close coordination with these and other projects was required during design.

Physical Conditions Prior to Reconstruction

General

The project limits of the International Boulevard Phase 1 reconstruction are from South 188th Street
to South 170th Street, a segment of approximately 6,500 feet (Figure 2). Prior to the project, the
roadway consisted of four general-purpose lanes, a continuous two-way left turn lane, and paved
shoulders. Sidewalks existed at spot locations.

Geometrics

The surface geometrics of International Boulevard consisted of:

» Two 11-foot-wide general-purpose through lanes northbound and southbound.

* A continuous, 12-foot-wide two-way left turn lane.

« Paved, 8- to 10-foot-wide shoulders.

» Spot locations where curb, gutter, and 6-foot-wide sidewalks had been constructed.

Horizontal and Vertical Alignment

The posted speed on International Boulevard is 45 mph. Horizontal and vertical alignments were within
acceptable guidelines for the posted speed. The previous roadway centerline was the same as the right-of-
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way centerline. The existing right-of-way was generally 100 feet wide, except for a 150-foot-wide section
from approximately South 186th Street to South 176th Street.

Intersections and Access

Six intersections with cross streets were within the project limits. Three were signalized, four-way
intersections; two were signalized, three-way intersections; and one was a three-way, stop-sign-controlled
intersection.

Numerous private driveways with undefined limits existed along both sides of the roadway. Driveway
densities along the section were approximately 35 per mile on each side of the roadway where commercial
land uses are adjacent to the roadway. No driveways exist along the Sea-Tac Airport frontage along the
west side of International Boulevard (0.7 mile).

Pedestrian and Bicycle Facilities

Pedestrian facilities along International Boulevard were limited to the existing paved shoulders and spot
locations where sidewalks had been constructed. A continuous 6-foot sidewalk existed on the west side of
International Boulevard from 400 feet north of the Airport entrance to approximately 1,300 feet south of
the Airport entrance. Pedestrian crossing opportunities existed at intersections and were deficient within
the study area. Many pedestrians crossed at uncontrolled locations due to the long (1,500 to 2,000 feet)
distance between crossing opportunities.

International Boulevard was classified as a Class 1V Bikeway in the WSDOT bicycle classification system.
Bicyclists previously used the paved shoulder. The undefined driveways that previously existed along
International Boulevard presented a safety concern for bicyclists. This condition introduced potential
conflicts between bicycles and vehicles entering and exiting commercial establishments along International
Boulevard.

Utilities and Drainage

Eight utility companies maintained facilities within the project limits. Close coordination with the utility
companies was required to identify potential conflicts and to provide relocations prior to construction.
Utilities included water, sewer, drainage, overhead high voltage (115kv) transmission lines, overhead
telephone, electrical distribution, cable television lines, and liquid petroleum pipeline. Of particular note
was the lack of drainage facilities along much of the project extent.

Landscaping

The existing landscape along International Boulevard lacked continuity. Hotels and restaurants typically
have a mixture of lawn, trees, shrubs and ground covers that provide screening of parking lots. Most of
the park-and-fly lots did not have landscape screening. Existing conifers were of limited affect in visually
unifying the boulevard, but fell short of creating a cohesive landscape character.

Traffic Conditions Prior to Reconstruction

Traffic Data

Average 1992 daily traffic volumes on International Boulevard varied from 31,600 vehicles per day (vpd)
at South 170th Street to over 40,000 vpd at South 188th Street. The highest daily traffic volumes occurred
directly adjacent to the airport entrance at over 42,000 vpd. The traffic data indicate that traffic volumes
increased steadily through the morning and early afternoon, reaching a peak at 4 p.m. Traffic volumes
were highly directional (roughly a 60/40 predominantly southbound/northbound split).
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Traffic Safety

Accident data were prepared for the 3-year period (1990-1993) prior to the beginning of the
planning/design process. The data were separated into roadway segment or mid-block accidents and inter-
section accidents. Accident rates for mid-block segment were as high as 4.9 accidents per million vehicle
miles for the section between South 188™ Street and the Airport Access. Accident rates at the intersections
ranged from 0.13 accidents/million entering vehicles (acc/mev) at the Office Access to 0.95 acc/mev at
South 188" Street. Approximately 55 percent of the accidents in the corridor are property damage only;
the remaining 45 percent are injury accidents. There were two fatal accidents in the corridor during the
period between 1990 and 1993.

Level of Service

Level of service (LOS) is a qualitative description of the delay a driver is expected to encounter on a
specific facility. Grades range from LOS A (minimum or no delay) to LOS F (extreme delay and
congestion). The LOS for 1993 p.m. peak hour conditions for the five intersections in Phase 1 ranged from
B to F in the project corridor. The p.m. peak traffic volumes and LOS were substantially worse than a.m.
peak conditions.

Transit Operations

There were previously 10 transit stops within the project limits, five northbound and five southbound.
Stops were generally located on the downstream side of the existing signalized intersections. Three of the
existing bus stops had shelters. The remaining locations had no amenities for transit users. Service was
provided on weekdays and weekends with headways of 30 minutes during most times of the day.

Origin-Destination Survey

International Boulevard serves as both a local and regional facility. An origin-destination, license plate
survey was conducted for the period from 3:00 p.m. to 4:30 p.m. to determine the amount of through
(regional) traffic using International Boulevard. Regional traffic is defined as through traffic traversing the
City of SeaTac; local traffic is defined as traffic having an origin or destination within the City of SeaTac.
Southbound traffic volumes are generally higher in the afternoons on this portion of International
Boulevard. Regional traffic tends to divert to International Boulevard as congestion increases on
southbound I-5, which parallels International Boulevard (Figure 2). Through traffic volume as a percent
of total traffic was estimated to be between 16 and 18 percent in the southbound direction. Through traffic
volumes in the northbound direction varied from 10 to 12 percent.

Summary of Design Issues and Constraints
Various design issues and constraints were identified:

e Fixed project development (design, construction, right-of-way) budget of $7.3 million

» Requiredto advertisefor bids by December 1994 (15 monthsfrom the beginning of the planning/design
process)

» High accident rates (up to 5 accidents per million vehicle miles of travel)
» History of vehicle-related pedestrian fatalities and injuries
» Existing and projected heavy p.m. peak period traffic congestion

* Need to serve multiple modes, including autos, transit, trucks, shuttle vans, bicycles, pedestrians
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* Auto-oriented land uses that depend upon unlimited property acces

*  Conflict between serving heavy, high-speed regional traffic and establishing downtown main street for
local traffic

e Limited existing right-of-way of 100 feet
e Substantial underground and overhead utilities

» Poor, discontinuous drainage facilities

Project Development

Process

Preparations for reconstruction of the project began in the fall of 1993. Funding had been obtained to
widen the roadway to a 7-lane cross-section and to construct sidewalks. At the same time, the City’s
Department of Community Development was working with a citizen and business advisory committee (the
International Boulevard Corridor Advisory Committee [IBC Committee]), to develop a land use plan for
the corridor. This committee, was also addressing urban design and transportation infrastructure
considerations. Therefore, the City assigned them responsibility to review the development of the street
design.

Other major stakeholders for the project included the Washington State Department of Transportation
(WSDOT), King County/Metro Transit (Metro), the Port of Seattle, and Puget Power. WSDOT, Metro,
and the Port of Seattle each made financial contributions to the construction budget. WSDOT had partial
jurisdiction for this project because they have responsibility and authority for geometric design and safety
for SR 99. WSDOT had recently adopted a statewide Access Management Plan that required reconstruction
projects along state routes to meet specified access management standards. Metro was concerned about the
speed and reliability of transit services along SR 99. Because SR 99 is a primary access route to Sea-Tac
Airport, the Port of Seattle was concerned about increasing the capacity of the roadway.

A planning process was used to identify issues and needs, develop alternatives, and evaluate and establish
the preferred alternative. Traffic safety was only one of many issues identified by members of the IBC
Committee. The alternative selected (presented in detail in the next section) included a center, raised
median and other access management measures. Information on the planning work was provided at two
open houses and in citywide newsletters. This effort was completed in May 1994 with the adoption of the
plan at a City Council meeting. The plan began to unravel when meetings were held with property owners
to discuss right-of-way needs and property interface designs. The IBC Committee included some
representatives from adjacent businesses. However, the extent of the disfavor with potential reduction of
access had not been expressed until the summer of 1994.

A series of meetings with property owners and WSDOT was held to develop solutions to property owner
concerns regarding reduced access. Generally, the concepts developed consisted of various configurations
for mid-block median breaks to enable partial or full access movements. Driveway consolidations were
also considered, along with joint access between properties. Ultimately, in October 1994, a final public
hearing was held to review the need for access management and the alternative access concepts that had
been discussed with property owners throughout the summer, and to get City Council adoption of the
access concepts that would be integrated into the final design. This hearing resulted in a majority consensus
on acceptable access concepts, although a small number of property owners were not satisfied with the
final plan. The final plan included some concepts that did not meet WSDOT standards. WSDOT was
involved in the decision process and understood the required compromises. The City submitted requests

402 Session 21 - 1998 National Conference on Access Management



and justifications for several design deviations to WSDOT and received approval to implement the adopted
plan.

Project Design

The project design development process included consideration of three build alternatives and a no-build
alternative. The alternatives included five-, six-, and seven-lane configurations for the roadway. The
alternatives represented a spectrum of possible traffic improvements for International Boulevard. All
alternatives provided sidewalks for pedestrians and widened curb lanes to accommodate bicycles and
transit. Optional design features were also developed that could be incorporated into any one of the three
build alternatives. The design options included either a raised, landscaped center median or a median
consisting of a continuous two-way left turn lane. Alternative capacity improvements, HOV/transit
treatments, access management measures, non-motorized mode options, signal system improvements,
utility modifications, illumination concepts, and landscaping treatments were also developed.

Many of the design challenges on the International Boulevard project are described below, and discussed
as to how they were accommodated.

Transportation Capacity

Public and agency opinions regarding capacity needs ranged from reducing the number of lanes and
emphasizing local access to widening the arterial to seven or more lanes in order to provide additional
regional capacity. Limited construction funding and right-of-way constraints made cost-efficiency an
important consideration. Decisions were made to add an HOV lane in the p.m. peak flow direction
(southbound), add approach lanes at congested intersections, incorporate access management measures,
improve the signal system, and enhance facilities for transit and non-motorized modes.

HOV/Transit Treatments

Treatments to improve the accessibility, speed and reliability for transit and HOVs include the southbound
HOV lane, new bus shelters, bus stop enhancements, and signal design to enable transit signal priority.
New guidelines on arterial HOV lane signing and striping, recently established through a regional ad hoc
committee, were incorporated into the design.

Non-Motorized Mode Improvements

Pedestrian amenities include sidewalks, decorative lighting at bus zones, sidewalk linkages to adjacent land
uses, and two mid-block signalized pedestrian crossings (one of these is combined with a new signalized
driveway access). Because this roadway is currently the only north-south route for bicycle travel, Class
IV Bikeway lanes are also provided.

Signal System Improvements

All existing and new signals will be furnished with NEMA-type controllers to allow integration with the
rest of the City’ ssignal system. These signals were interconnected and controlled with an arterial master.
In addition, the system includes equipment to enable signal priority in the future.

Utilities and Illumination

The need to relocate utilities due to the road reconstruction and public concern regarding the poor
aesthetics of overhead utility lines led to a decision to underground and reconfigure the utilities. Electrical
power distribution lines and telephone and television cables were placed underground. Power transmission
lines were relocated on new poles at greater spacing. The illumination system was improved to meet
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current lighting standards. To save money and improve construction coordination, this work was included
in the roadway construction contract (ordinarily the utility companies construct these improvements).

Landscaping Treatments

Aesthetics were improved by planting trees along the sidewalks, special sidewalk paving patterns, a
landscaped median, and landscaped transitions with adjacent properties.

Access Management Measures

This was the most controversial issue for this project because International Boulevard provides local access
to highly developed adjacent properties, as well as serving regional travel. High accident rates (e.g. five
accidents per million-vehicle-miles), the 45-mph speed limit, high traffic volume, and number of lanes led
to an agreement to replace the center two-way, left-turn lane with a raised median; driveway controls and
consolidations were also included. Compromises included the incorporation of U-turn designs into key
intersections and the development of two mid-block median openings (one of these was signalized to
provide consolidated driveway access).

Summary of Design Features

In response to the design challenges described above, the eventual adopted project design included the
following features:

0. Two general-purpose lanesin each direction
Additional southbound HOV lane
Additional approach lanes at intersections
16-foot-wide landscaped median

Reduced and consolidated driveways
Interconnected signal system

Class IV (unstriped) bike lanes

Enhanced bus stop and shelters

Enhanced drainage system

© ®© N oo g & w D P

Undergrounded utility lines

=
o

. 8-foot-wide sidewalks

=
=

. Two new signalized pedestrian crossings

=
N

. Street trees and groundcover
13. Street and bus stop illumination

Because access management was the project’s most controversial issue, the remainder of this paper covers
access management in detail.

Access Management Case Examples

Successful implementation of access management was critical to allow for many of the design elements
proposed for the roadway reconstruction. The case examples described below illustrate several methods
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of access management that were used successfully in the International Boulevard Phase 1 reconstruction
project and were key in achieving support for the roadway design.

Consolidated Access

Double Tree Inn Vicinity

One 1,500-foot segment of International Boulevard was fronted by several large parcels, including the
Double Tree Inn (formerly the Red Lion Inn), that were served by twelve full-access driveways (six on
either side of the roadway) and a center two-way left turn lane (Figure 3). While this location with large
parcels and long setbacks was a good candidate for consolidated access, several challenges had to be
overcome for the design to be realized. In order for the Double Tree Inn parcel owner to forfeit the six
full-access driveways on the property, a high level of alternate access had to be provided. This was done
with the construction of a new signalized intersection. The intersection would allow the consolidation of
nine full-access driveways. The intersection design presented challenges. Driveways on the west side of
the roadway had to be consolidated and realigned to match the cross-street access. Also, access had to be
preserved to drive-in windows at a bank operating adjacent to the intersection; the bank’s driveway was
replaced by a leg of the intersection. Driveway consolidations provided the opportunity to relocate a bus
stop adjacent to the DoubleTree Inn to a more appropriate location in the segment (next to an intersection
and pedestrian crossing location). Prior to the reconstruction, the bus stop was located much further from
the intersection and was in between two driveways. That location created sight distance hazards for traffic
and pedestrians. Another important accommodation was the provision of U-turn capability at all of the
signalized intersections (see section below on U-turn accommodations).

Figure 3 shows a schematic illustration of the driveway consolidations for this example segment. With the
reconstruction, the net result was the reduction of full-access driveways in the segment from 12 to 0, and
the elimination of the center two-way left turn lane. What exists after reconstruction are 6 right-in, right-
out driveways (of which 3 were existing), a relocated bus stop and shelter, a raised, landscaped median,
and the new signalized intersection that also provides for another pedestrian crossing location. The
improvements reduced the number of crossing conflicts over this segment from 55 to 28 (all of the
potential crossing conflicts are within a signalized intersection), and reduced the total number of vehicle
conflicts from 138 to 51 for the 1.1 mile roadway project.
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Driveway Reductions

170th Street Vicinity

Prior to reconstruction, the section of International Boulevard immediately south of 170th Street had a two-
way left turn lane, 7 full-access driveways, and 8 right-in, right-out driveways (Figure 4). In addition,
there were no sidewalks and many of the parcels along the segment had continuous shoulder access.
Several of the access points on this segment had to be preserved as the only access to some parcels that
do not front directly onto International Boulevard. This restriction dictated which driveways could and
could not be closed. With the reconstruction project, the center two-way left turn lane was removed, a
raised, landscaped median was constructed, and the number of driveways was reduced to 12 right-in, right-
out only driveways (Figure 4). A signalized, mid-block pedestrian crossing and a southbound HOV lane
were also added. The pedestrian crossing provided a much-needed mid-block crossing in this segment.
While the center two-way left turn lane was removed, a channelized left turn lane was provided for access
into properties on east side of the roadway. This was a major controversy that caused many debates
between property owners, City staff, and the City Council. Several parcels that did not directly front the
boulevard demanded continued access from easements through parcels along the boulevard. The various
property owners agreed to create access connections between properties that would enable traffic to enter
the properties at one driveway from a channelized left turn pocket within the boulevard in the southbound
direction.

T ——

SR e
ﬁr_\'q ( -\Im‘\f _h\Tmer_",f’f_——h'_
=
%g Eefore

'-1'-1\11\1\'(“- S

mrﬁf’ e s
3 ~ E
%Ep After “mmﬂ}f
L
e I —_— ]
T SIDEWALK t_—_} TWOAWEY LEFT TURY
e GROSEWALR ?:E DRIVEWAY AFACH
> MOV LANE .
"/-a- DRIVEWAY EXIT = TRAFFIC CURB FIQUFE 4
MOVEMENT - -
o - SHOULDER ETAIPE EXAMPLE OF DRIVEWAY REDUCTION

U-turn Accommodations

With the proposal to manage access through the development of a raised median, special consideration was
given to accommodating U-turns. Because of the types of land use along the boulevard, substantial
property access volumes were a concern. Many of the largest motels in the Puget Sound region are located
along this road section. Other land uses with high access volumes included airport-related parking lots,
rental car companies, and restaurants (including fast-food restaurants). Motel, parking lot, and rental car
shuttle van traffic is very heavy due to the proximity of the airport.
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Design issues related to developing U-turn accommodations included:
1. Lack of driver awareness or experience with U-turn maneuversin the Puget Sound area.

2. Selection of the appropriate design vehicle versus the limited available width of roadway and right-of-
way.

3. Theexistence of right-turn/left-turn signal overlap operations, which is prevalent in the corridor.

4. The proximity of far-side bus stops to intersections.

The U-turn design was developed to accommodate the largest shuttle van utilized in the corridor. All
companies that operated vans were invited to have their vans’ U-turn diameters measured. The design
diameter (i.e., out-to-out distance) established as the minimum design standard for van U-turns was 60
feet. This distance was accommodated in the southbound direction with a 5-foot minimum median width
(at left-turn pockets) and the combined width of the 3 southbound lanes. The northbound direction included
only 2 lanes, so the intersection corners were modified with a taper to fit the U-turn diameter, or in some
cases additional width was available from development of far-side bus stops. Signal operations were
changed to remove the right-turn/left-turn signal overlap. Special signs were addedto alert drivers to yield
to U-turn vehicles. Figure 5 illustrates typical U-turn accommodations.

| ITFF*
2 L R

NG RIGHT TURN it
OVERLAR
OMLY
—— QWII . _.‘5?".
| POSSIBLE == _=i| RIGHT TURM
! TAPERFOR 4/7/ ON RED
DESIGH YIELD TO

WEHICLE ‘

Figure 5
U-TURN ACCOMMODATIONS

Conclusion

This paper has presented the project background and the development process for the Phase 1
reconstruction of International Boulevard. Many design issues and constraints needed to be addressed
during the course of planning and design of the project. The affected community and agencies were
actively involved in the development and evaluation of alternatives, and negotiation of modifications to the
design. Diverse views of the various community and agency stakeholders needed to be considered. The
adopted design was a comprehensive solution to the conditions, and the design incorporated elements of
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transportation capacity, HOV/transit treatments, access management measures, non-motorized mode
improvements, signal system improvements, utility and illumination enhancements, and landscaping
improvements.

Access management was the most controversial and challenging aspect of the project, and several
conclusions can be drawn relating to access management on arterial streets.

1.

408

Access management is only one part of the design for reconstruction of an arterial street. Access
management measures were integrated into the overall, comprehensive design. Access management
measures alone would not have satisfied all of the conditions at hand, including the needs of the
community and agency stakeholders.

Use of raised medians within the arterial cross-section are only one of the access management tools to
be considered. Access management should be considered as a solution to solve traffic safety concerns.
Other measures such as driveway designs, controls, reductions, and consolidations should also be
emphasi zed to address safety problems.

Inclusion of medians on arterial reconstruction projects has some problems that need to be considered.
These include change or reduction of access to some properties and generation of U-turn demand at
intersections, which affects safety and traffic capacity. Therefore, it is likely that reconstruction to
include amedian may only bewarranted under certain conditions such ashigh volumes(e.g. greater than
30 thousand vehicles per day), high speeds (e.g. greater than 40 miles per hour), and multi-lane cross-
sections (e.g. greater than 4 lanes).

Medians can provide other benefits (beyond vehicletraffic safety) for acomprehensive design solution.
These canincludesafety for transit, bicycles, and pedestrians. They provide opportunity for landscaping
and aestheticimprovements. They can hel p reduce the amount of impervious surface and thereby reduce
the amount of stormwater drainage and detention system requirements.

Substantial public education and involvement is needed when considering access management as a part
of amajor arterial design solution. Business owners are amost always going to oppose these measures
at the beginning of the design process. The community and agency stakehol ders need to be brought along
slowly, first understanding the issues and problems (such as accident problems), then looking at the
solutions (which may include some access management measures).

It islikely that compromises will need to be made in order to get agreement to include any access
management measures in the design. In the case of the International Boulevard project, if compromise
breaks in the raised median were not identified and accepted, the project may not have been possible.
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Design Issues and Public Concerns When Considering a Raised Median

Richard Brauer, The Sear-Brown Group
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Effect of Intersections on Driveway Accidents

Paul C. Box, Paul Box and Associates, Inc.

ABSTRACT

Detailed tabulation has been made of over 15,000 accidentsin two Illinoissuburbs--one adjacent to the City
of Chicago and the other at the outer fringe of the continuously developed area. Breakouts were available
of accidents by type of occurrence (pedestrian/bike, parked car, fixed object, driveway and other vehicle-
vehiclecollisions). Additional breakoutsincludeinter- section ver sus midbl ock conditionsand by functional
classification of streets (major, collector, and local).

Driveway accidents related to intersections were found to represent only 1.2% of total accidents (6.3% of
driveway accidents) in one city and in the second city 2.0% of total accidents (6.9% of driveway accidents).
Neither of the cities placed any limitation on driveway proximity to intersections, other than clearing the
corner radius. These findings suggest access management policies restricting driveways closer to
inter sectionsthan distancessuch asFlorida's 230 feet, have not been supported based upon safety. Smilarly,
policies on driveway spacing such as Michigan's 300 to 500 feet and Florida's 125 to 660 feet (if based on
claims of traffic hazard) may be considered suspect.

Recommendationsarelistedrelativeto appropriatetechniquesfor conducting studiesof driveway accidents,
including use of hard copies rather than printouts, access to location-type files, identification of police
agenciesproducing high-quality reports, avoi dance of systems containing only accident datalimited to some
property damage cutoff, and careful tabulation of appropriate data.

INTRODUCTION

The primary thrust of this paper is presentation of previously unpublished data on driveway accidents,
including those found to be related to intersections. Additional published data are reviewed that raises
guestions on the value of partial control of access such asdriveway spacing. Principlesarelisted asaguide
toinformresearchersof appropriatedriveway accident study techniquesand reportsareidentified onthevalue
of 2WLTL to treat the greatest single driveway accident problem --the left turn entry.

Vaue of Partial Access Control is Questionable

The FHWA report, Access Management for Streets and Highways (FHWA-IP-82-3, June 1982) introduces
the subj ect of accessasrel ated totraffic flow and accidents, withtwofigures.® Thefirst, reporting onastudy
by Staffeld, is entitled Accident Rates for Road Sections with Different Traffic Volumes and Access Point
Freguencies, and is shown on the upper part of Figure 1. The average number of access pointsin the range
of 2to 26 per milewere grouped by four volumelevel sranging from 1,000 to 2,000 upto 4,000t0 5,000 ADT.
A general trend of increasing accident rates per 100 MV M appearsto occur with an increasein access points
per mile. A closer look will show inconsistency. For the low volume range of 1,000 to 2,000 ADT, thereis
areasonably consistent climbin accident rateswithincreasing frequency of access. However, intherange of
2,000t0 3,000 ADT thereislittle changefor an average of 2to 10 pointsper mile. Itislower at 18 pointsthan
at 14 or 22 points. For 14 or 22 points per mile the same rateisfound for this volume level. In the range of
3,000t04,000ADT, little changeisfound going from an average of 2to 18 pointsper mile. Infact, thelowest
accident rateisfound at 22 points per mile. Inthe range of 4,000 to 5,000 ADT, therateisless at 26 than at
22 points per mile. While such findings cannot be said to provethat anincreasein number of access points
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necessarily increases the accident rate, they obviously apply to the conditions of the study, which were 420
milesof rural highway inMinnesota. Certainly, other el ementsshoul d be considered, such asvolumeper access
point, driveway andlocal intersection design, sight distance, etc. Without some consideration of thesevariables
(such asland use asa surrogate for driveway volume and functional classification of intersecting streetsasa
surrogate for crossroad volume), any findings are likely to be inconsistent.

A second figurein the FHWA report (seelower part of Figure 1) concernsthe effect of control of accesson
accidents and fatalities in urban and rural areas. Accident rates per 100 MVM are tabulated for three
conditions of full, partial, or no access. In rural areas, a consistent pattern was found for both accidents and
fatalities, with the partial accessrate being about two-thirdsthat of the no accesscondition. Lookingat urban
areas, the accident rate with full access control, was found to be about 40% of that with partial or no control.
Looking at only fatalities, thisrate was about one-half of the partial or no control condition. Of interest also
is the comparison of none versus partial access control. Little difference was found for accidents. For
fatalities, there was actually a lower rate found for the no-control versus partial-control condition. A
conclusion may be drawn from this study that little benefit appearsin urban areas through the use of partial
access control.

Driveway Spacing

A third study cited in the FHWA report was published in the Waushara County Access Control Plan, by the
East Central Wisconsin Regional Plan Commission, September 1986. They have a figure showing the
rel ationship between accidents per mile and average access spacing. However, acategory of under 300 feet
was used, with asecond of 300 to 600, athird of 600 to 1,000, and the last for an over 1,000-foot grouping.
For county trunk highways (see Figure 2), a steady decrease was found in accidents per mile as spacing
increased. For statetrunk highways(see Figure3), intheunder 300 group, thefrequency wasabout threetimes
that for the 300 and over. However, theaccess spacingsof 300 feet and more showed no significant difference
in accident rates per mile.

Evidently, the category of 'under 300 feet' covers the full range from driveways adjacent to each other to
driveways separated by thelength of an urban short block. Most of the accidents may have been occurring at
very closely spaced drivewayswith ratestapering down approaching thelimit of thegrouping. The samemay
be said for the other ratings in the county trunk highway tabulation. One cannot automatically assume
statistical significance of each of the groupings without further data.

Theabovethreereferenceswerecited by the State of Floridain alegal hearingrelativeto the State'sdriveway
spacing policy of 125 to 660 feet and 230-foot distance fromintersections. It can beargued that these studies
do not necessarily validate the State's policy and in fact one study suggests that no control of access may be
better than partial. They asodo not validatethe State of Michigan'spolicy of 300to 500-foot spacing between
driveways.
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Principles of Driveway Accident Analysis

One explanation of inconsistencies found in studies may be the methods employed. There are at |least five
desirable conditions to perform an adequate analysis:

1 Manual reading of hard copies of police accident reports.

2. Well-prepared, detailed reports.

3. L ocation-type file system.
4, Full reporting level --no 'minimum’ dollar damage to warrant a report.
5. Proper, accurate tabulation of accident types related to driveways.

It isthisauthor's opinion that a credible study must employ manual reading of hard copies of each report, by
an experienced traffic engineer. A mere tabulation of datafrom a printout, while very ‘convenient’ seldom
includesthe datafrom the narrative. It must be remembered that the physical |ocation of an accident does not
necessarily reflect the triggering point. To illustrate, assume atypical queuing, or backup of traffic from a
highly congested intersection. A rear-end collisionat theend of aqueue 200 metersaway fromtheintersection
isrelated to the intersection and not to any drivewaysin that section. On the other hand, arear-end collision
occurring at this point could be caused by avehicle stopping to make aleft turn into adriveway, causing the
vehiclebehind to stop, and athird vehicleto strike the second one (or to make asudden lane change and have
asideswipe or rear-end impact with afourth vehicle). Thisisacommon type of accident but such reporting
detail iscritical in any study of driveway accidents, and isusually beyond the capability of adataprocessing
system. This accident type has been christened a'non-involved' vehicle accident® although 'non-contacted'
might be a better term.

Well-prepared police accident reports evidently are a pre-requisite to effective analysis. Such studies are
possible only injurisdictions where the police reports are of high caliber and complete asto location, driver
intended actions and non-contacted vehicles. Small to medium size cities are more likely to produce such
detailed reports than the larger cities.

A third element essential for analysisisalocation-typefiling systemfor thereports. The usual serial number
sequence method used by police agencies--appropriatefor their needs-- isfar too cumbersomefor retrieval of
the thousands of reportsto be screened. Again, location-typefilesof hard copy reportsare morelikely to be
found in traffic engineer offices of small to medium size cities.

Thefourth element; extremely critical todriveway accident analysis, isthereportinglevel. Every accident that
isinvestigated by the police should be used, regardlessof thedollar cost of damages. Most state systemsthrow
out a significant number of reports that do not involve some arbitrary damage amount. Some studies have
found differences of 19% to 62% between the actual number of reportsin thelocal agency policefile, versus
those in the state printout.®

A quick test of thesuitability of accident datamay be made by cal culating the proportion of injury or fatal type
accidentsto thetotal accidents. In urban areas, studies have shown that this seldom exceeds about 25%. |f
injury/fatal accidents (not the number of personsinjured or killed) exceeds about 30% to 35%, itislikely the
data base is suspect; i.e., property damage accidents below some arbitrary dollar amount have not been
included. Such omissions may seriously degrade the usefulness of any analysis.
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Becausetheconditionsallowing creditabletabulationareso difficult tolocate, itisno surprisethat inconsi stent
or conflicting results spring from reported studies.

The fifth element --proper tabulation of data-- also must be carefully considered. Appropriate breakouts
include:

1 Driveway movement.
a Left turn in (separate by rear-end and by left turn head-on type accidents).
b Left turn, out (separate by right angle and 'other’).
C. Right turn, in.
d. Right turn, out.
e Other (backing, fixed object, pedestrian).
2. Relation (if any) of turning movements to adjacent elements:
a Intersections.

b. Other driveways.

3. Severity.
a PDO (property damage only).
b. Injury or fatal.
4, Street cross section.
a Left turns from through lane.
b. 2WLTL.
C. Barrier median.
d At barrier median crossover.
5. Other midblock accidents.
a Pedestrian or bicycle.

b. Parked car.

C. Fixed object.

d Other non-driveway, non-intersection rel ated vehicul ar collisionssuch assideswipes
or rear-end that cannot be traced to a specific roadway element.

6. Intersection accidents.
a Right angle.
b. Left turn, rear-end.
C. L eft turn, head-on.
d. Right turn.
e Fixed object.
f. Pedestrian or bicycle.
0. Miscellaneous other.

Driveway Spacing from Intersection

It is assumed by most engineers that driveways close to intersections are hazardous, but in fact, proof is
lacking. Obviously, full access, high volume drivewayswith all turns allowed must be removed sufficiently
fromintersectionsto allow space for left turn lanes (for both intersection and driveway) plus at |east a short
taper between these lanes.® Thisis amatter of operating efficiency for the roadway. It is also a matter of
safety --removing the driveway |eft turns out of the through traffic stream by use of separate |eft turn lanes.
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What, however, isthe problemof a'traditional’ servicestation at theintersection of two major routes, withtwo
driveways on each street, including one near the corner? One answer to this question might be that few
‘traditional’ service stations are built anywhere --most now include convenience goods sales. However,
conveniencegoodsdo not add greatly to thevolume. M ost buyersal so purchasegasoline. Furthermore, drivers
tend to favor stationsthat are on the same side of the street and can be entered by right turn. Also, avery high
proportion of service stati on/conveniencegoodssal esinvolve passerby traffic, continuingin thesamedirection.
Thus, a second driveway near the intersection acts largely as aright turn exit.

The upper part of Figure 4 illustrates the two types of entry and three types of exit driveway movements that
may specifically relate to intersection accidents. The lower part shows the six types of accidents that may
occur at driveways in any place, but which are not intersection related.

Accident studies have been made utilizing the appropriate methods and conditions previously cited. Table1
givesdatafrom two such studiesinvolving over 7,000 accidents. The significance of driveway intersection
conflictisvery low relativeto both the number of total accidentsor if limited only to proportion of driveway
accidents.

TYPES OF DRIVEWAY ACCIDENTS
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TABLE 1. DRI VEWAY ACCI DENTS ALONG MAJOR STREETS
Locati on
Skokie, |L* Naperville, |L**

Total Accidents

Nunber 6, 450 674

Intersection-related driveway 81 29

Proportion 1. 3% 4. 3%
Accidents | nvolving Driveways

Nunber 1, 167 374

I ntersection-rel ated 81 29

Proportion 6. 9% 7.8%

*Speed limts 30 to 40 MPH, 5-year study.
**Speed limts 25 to 55 MPH, 1-year study.

Study results of over 12,000 citywide accidents spanning five yearsare shownin Table2. Dataaregiven by
functional classification of street, accident type and intersection versus midblock condition. A negligible
proportion of driveway accidentsrel ated to intersectionswasfound for any typeof street. Table2 also shows
that some80% of theaccidentsinvolvethemajor street system. Thesearethestreets, of course, which provide
access to most of the higher volume commercial land uses.

TABLE 2. SKOKIE, |LLINOS ACCI DENTS BY STREET
CLASSI FI CATI QN, LOCATI ON AND TYPE

Proportion of G oup

Classification Acci dent Type | ntersection M dbl ock Tot al
Pedest ri an/ Bi ke* 2.6% 2.2% 2.5%
Par ked car 1.4 30.6 11. 7
MAJOR Fi xed Object* 3.6 6.8 4.7
Vehi cl e/ Vehi cl e* 91.1 29.3 69. 3
O her, including
dri veway 1.3 31.1 11.8
Pedest ri an/ bi ke* 3.2 6.7 5.3
COLLECTOR Par ked car 8.4 65.5 42.7
and Fi xed Object* 3.7 5.6 4.8
LOCAL Vehi cl e/ Vehi cl e* 83.9 7.0 37.8
O her, including
dri veway 0.8 15.2 9.4

PROPCORTI ON OF CI TYW DE (12,490 ACCI DENTS)

Major ........... ... .. ..... 51. 6% 28.1% 79. 7%
Col lector/Local ........... 8.1 12. 2 20. 3
ALL ... ... 59. 7% 40. 3% 100%

*Not including driveways.
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Table 3 givesdatafromanother city with comparablefindings. Itisimportant to notethat these dataarefrom
cities with no significant spacing limits from intersections or between driveways, other than those in the
Recommended Practice of the ITE, Guidelines for Driveway Location and Design.® Furthermore, during
tabul ation of these data, an insignificant number of accidentswere found to berelated to adjacent driveways
--s0 few that a separate breakout was not needed.

TABLE 3. NAPERVILLE, |LLINO S ACCI DENTS BY STREET
CLASSI FI CATI ON, LOCATI ON AND TYPE

Proporti on of G oup

Classification Acci dent Type I ntersection M dbl ock Tot al
Pedestri an/ Bi ke* 2.2% 1.6% 1. 0%
Par ked car 0 3.3 1.2
MAJOR Fi xed Object* 3.6 9.5 5.6
Vehi cl e/ Vehi cl e* 91.6 31.3 70.9
O her, including
dri veway 2.6 54.3 21.3
Pedestri an/ bi ke* 1.2 5.6 3.5
Par ked car 0 26.0 13.6
COLLECTOR Fi xed Object* 9.5 10.7 10.1
Vehi cl e/ Vehi cl e* 86. 3 13.0 48. 7
O her, including
dri veway 3.0 44. 7 24.1
Pedestri an/ bi ke* 1.0 2.4 1.9
Par ked car 6.7 50. 8 37.8
LOCAL Fi xed Object* 14. 4 18.1 16.9
Vehi cl e/ Vehi cl e* 77.9 10. 2 29.7
O her, including
dri veway 0 18.5 13.7
PROPORTI ON OF CI TYW DE (2, 668 ACCI DENTS)
Major ............ ... ... ... 48. 4% 25.3% 73.7%
Collector ................. 6.3 6.6 12.9
LOCAL . ....... i 3.9 9.5 13. 4
ALL ... ... ... . ... 58. 6% 41.4% 100%

*Not including driveways.

The issue of driveway spacing is discussed in the ITE Recommended Practice for Driveways.® Of three
studies cited, one by J. A. head of 186 miles of urban highways found the number of driveways to be a
relatively unimportant factor in predicting accident rates. He found the number of commercial unitsto bea
much gresater factor.

A 5-year study by the author of over 1,500 establishment years (commercial unitsin place one year) related
annual accident ratesto establishments and to driveways. Extracted dataarelistedin Table4. Of particular
interest areservicestations. Each station averaged about threedrivewaysconnectingto major streets. Typical
spacing between drivewayswasabout 20 metersand from intersectionsabout 10 meters. Notethat the hazard
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(annual accident rate) was0.54 per establishment; or 89% of theaverage. However, therateper driveway was
only .15; or 45% of the average. For most of the other land uses, the establishment rate (as a percent of the
average) closely parallels the driveway rate percent of the average. Such findings suggest that the
establishment and the conflict introduced by itstotal traffic generation is a more important factor than the
number of driveways.

TABLE 4. DRI VEWAY ACCI DENT SUMMARY ANALYSI S
(MAJOR STREET ACCESS ONLY)

Overal |
Rat e
Annual Acc. Rate per
Land Exposure Years* per Establishnent # of Drive-
Use Establish. Drive. PDO Injury Total Acc. way
I ndustri al 229 398 0.21 0.07 0.28 65 .12
Service Station 274 764 0.41 0.13 0.54 147 .15
School 63 82 0.21 0.05 0. 26 16 .16
Smal | Retail 170 184 0.20 0.08 0.28 48 .18
Rest aur ant
Seat type 119 173 0.48 0.23 0.71 84 .33
Drive-in 49 91 0.93 0.41 1.34 59 . 45
O fice Buildings 54 93 0.35 0.09 0. 44 24 .20
Aut o Repair Shops 43 63 0.16 0.02 0.18 8 .11
Nei ghbor hood Shop. Cntrs 65 125 1.14 0.58 1.72 112 .59
M scel | aneous Sal es 62 93 0.11 0.11 0.22 14 .08
Taver ns 55 70 0.44 0.13 0. 57 31 .34
Garden Centers 34 44 0.00 0.00 0. 00 - - .00
Muni ci pal Parking Lots 30 45 0.20 0.03 0.23 7 .13
Grocery Stores 40 68 0.75 0.27 1.02 41 .44
Li quor Stores 25 30 0.84 0.12 0. 96 24 .70
M sc. Conmerci al 25 30 0.24 0.12 0. 36 9 . 20

(16 uses listed)
TOTAL FOR 30 USES 1, 507 2,746 0.43 0.18 0.61 912 .33
Avg. Avg. Avg. Avg.

*Nunber of establishnents and driveways tinmes years in operation
during the study.

SOURCE: Extracted from Driveway Acci dent and Vol une Studies,
Public Safety Systens, Muy/June 1969, by author.

Driveway Accident Types

Any consideration of driveway control or regul ation should begin with study of thetypesof accidentsthat occur
at driveways. Table 5 draws from three detail studies of accidents at 1,350 driveways. It shows that the
movement responsible for about one-half of the accidentsis the |eft turn entry. Provide for this movement
(such asby a2WLTL design) and much of the problem has been treated.
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TABLE 5. M SCELLANEQUS MAJCOR STREET
DRI VEWAY ACCI DENT STUDI ES

Locati on Proportion of Accidents by Mvenent

and I N ouT
Land Use Left Turn Right Turn Left Turn R ght Turn
Skoki e, |L*

M xed uses 43% 15% 27% 15%

CQgden Avenue,
Naperville, |L**

4-| ane 55% 8% 31% 6%
5-lane with 2W.TL 30% 18% 32% 17%
St. Charles, |L*** 78% 6% 14% 2%

Aver age w t hout
2W.TL 58% 10% 26% 8%

*2-year study, 317 accidents at 1,238 driveways.
**2-year before and 2-year after study, 200 accidents, 109
dri veways. (Driveway accidents were reduced by 209% .

***3-year study, 63 accidents, 3 driveways.

Median Designs

Many studies of 2WLTL benefits have been published, giving accident reductions. Notable are:

Sawhill & Neuzil® . 26%
ITE Southern Sectiont™ .......cocveeeeeeeeeeeeeeenne 31%
Walton & Machemehl® . 26%
Conradson & Al-Ashari® .., 33%
BOXAD e 40%

Harwood™ e, 24% to 53%

The Sawhill/Neuzil study was remarkablein that they utilized both motorist reports of accidents and reports
by the police. Only about one-half of the motorist reports were investigated by the police. The Smith study
inWashington, D.C. found only one-third of thetotal accidentsto bereported to the police, representing only
62% of the total accident costs.*? This reinforces the preceding admonition on securing the maximum
possible accident data for every study section.

Considering the extensive positive findings available from numerous studies of 2WLTL installations, it is
surprising that the latest AASHTO Highway Safety Guide does not even mention this design under Access
Management.*® However, the AASHTO Design Guide lists severa significant advantages of 2WLTL.®¥

Studiesal so have been made of barrier medians, whichrestrict rather than providefor left turnsinto driveways.

Findings are mixed --some researchers report lower accident ratesfor barrier versus 2WL TL -- others found
higher. A summary of findings and alisting of advantagesand disadvantagesis given in arecent paper.*®
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U-turn accidents at i ntersections have been reported as a problem associated with barrier medians.® It also
shouldbenotedthat typical, if notall, studiesof barrier median omit analysisof accidentsaddedtolocal streets
duetoroundtheblock circulations. Intheabsenceof detail study, wedo not know whether the added accidents
at median noses and on cross streets equal s the number apparently 'prevented’ by the barrier. Furthermore, a
lossof trade may have occurred, thusreducing theright turn conflict. Assubsequently will be noted, thereare
conditions where landscaped barrier median use is ideal, but this does not mean every street should be a
candidate.

Squiresand Parsonson studied 50 2WL TL sectionsand 32 barrier median sectionson 122 milesof urban state
highways in Georgia.*”? They found barrier medians to be safer than 2WLTL's for 4-lane roads, but the
advantage decreased asthefrequency of signalizedintersectionsincreased. For 6-laneroads, 2WLTL'swere
safer with high numbers of driveways (75 per mile), with two or fewer signals and more than five or six
crossroads per mile.

Conclusions

This paper has briefly addressed issues, approaches to definitive accident analysis, and accident findings
(previously unpublished as well as research). A positive case for restrictions on driveway spacings from
intersections, or between driveways, other than thosein the ITE Recommended Practice, hasnot beenfound,
based upon safety. Therefore, the ITE values are briefly summarized in Table 6 as suggested guidance.

TABLE 6. COMVERCI AL DRI VEWAY SPACI NG GUI DELI NES

From Intersection

Corner radiusplus 1.5 meters plusdriveway radius but not
more than 15 meters required from cross street curb line.
(See Figure 7 in Source).

Between Driveways

Sum of both driveway radii plus 1.5 meters.
Minimum Radii

Residential, 2 meters.

Commercia, 5 meters.

Industrial, 15 meters.

Suggested Maximum Number Driveways per Property

1 for 0- 15 meter frontage.

2 for 16 - 50 meter frontage.
3 for 51 - 150 meter frontage.
4 for over 150 meter frontage.

SOURCE: Ref. 5, ITE Guidelines for Driveway Location
and Design.
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Certainly itistruethat right turn movementsinto drivewayscan reducecapacity inthecurblaneby interfering
with through traffic flow. Thisalsoisthe casefor right turns at intersections, other than the few with added
right turn lanes. In the absence of a2WLTL, left turnsfrom the inner 1ane can have an enormous and usually
unacceptable adverse effect on through traffic. Hencethe need to either providefor, or block, left turn entry
movements to the degree practical. The Naperville study found a 57% reduction in driveway left turn entry
accidents after installation of the 2WLTL.®

Referenceto Table 5 will show that the second highest cause of driveway accidentsistheleft turn exit. This
movement isaided by the2WL TL whichallowsdriversto pull intothelaneduringagapintheir near-sideflow
of traffic and wait in thelane for agap in flow on the other side of the street. An 18% reduction in driveway
left turn exit accidents was found in Naperville with the 2WLTL. This safety feature does not exist with a
barrier median less than about 13 meterswide (a 9-meter passenger car U-turn plus acceleration lane on the
far side). Thiswidth does not accommodate trucks to the degree found with 2WLTL. Another point is that
many collisionswith barrier mediansarenever reported when thevehicle, though damaged, can bedriven away.

There are two unquestionabl e advantages of the barrier median --ahaven for pedestrians crossing the road,
when the nose at an intersection is about two meterswide, and the opportunity to place landscaping to soften
the'seaof concrete'. In areas where advance planning has limited access to well-spaced intersecting streets
(using reverse frontage residential lots or parallel service roads), use of alandscaped barrier median may be
ideal. For the more typical condition, however, the 2WLTL offers many compelling advantages when
incorporated into 3-lane through 7-lane cross-sections.

Another factor concerns 'intercept’ or 'relief' driveways near signalized intersecting cross streets. Figure 3
shows a condition where the intercepting driveway A in advance (aright-in only, operation) will reduce the
volumeof right turn conflict (and perhaps capacity need) at theintersection, asopposed torequiringall traffic
to enter at driveway B. Onthefar side, therelief driveway C (for right-out only) reduces the volume of right
turn exit from the cross street --perhaps reducing the green time requirement to the advantage of the major
street.

An additional issue is the allowance of adriveway within aright turn lane at an intersection. Some state
engineers have rejected such permitson the basis of ‘policy'. Intuitively, such adriveway would appear to be
no more hazardous than one not in such arecessed lane and perhaps even safer. At least one study found a
lower accident frequency with such a driveway than the average for other driveways of the same land use
category. Clearly, more research is needed to settle thisissue.

The AASHTO Design Guide™ includes the statement that " Driveways should not be situated within the
functional boundary of at-gradeintersections. Thisboundary wouldincludethelongitudinal limitsof auxiliary
lanes." While the AASHTO did not present guidelines as to the size of this functional area, the TRB
Committee on Access Management chose to do so in Circular 456, Driveway and Street Intersection
Spacing.®® They concluded that the desirablefunctional area, excludinglength of storagelanes, ranged from
100 meters at 50 km/hr approach speed to 190 to 230 meters at 70-80 knvhr.

Typical urban and suburban block limitsinthe mid and western U.S.A. are 100 meters(short) and 200 meters
(long). Thesetraditional valuesare the 1/16th and 1/8th mile spacings used in city layout. It is obvious that
followingthe AASHT O admonition and the A ccess Committee'sconclusionswoul d eliminate most driveways
and negate the second function of amajor traffic route --to provide access to abutting property. Hopefully,
most governmental agencies will continue to ignore such unrealistic and impractical proposals
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ADDED ACCESS ON MAJOR ROQUTE MAY REDUCE CONFLI CTS

COLLECTOR
ST

MAJOR ST,

/
2:8
.

intercept driveway, right-in only.
primary access.

relief driveway, right-out only.
traffic signal control.

now>

FI GURE 3

The ITE Driveway Guidelines include the statement: "It should be stressed that these design values are

quidelines. The dimensions should be adjusted by the driveway permit engineer as required to handle
expected traffic conditions.”

It is the author's firm conviction that no driveway regulation should be cast in stone. Permit engineers
should have the authority to approve rational departures from the basic guidelines, and should have the
common senseneeded to exercise appropriate engineering judgment.
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Overview of NCHRP Project 3-52
| mpacts of Access Management Techniques
Jerome Gluck, Urbitran Associates

Herbert S. Levinson, Transportation Consultant
Vergil Stover, K Transportation Consultants

DISCLAIMER

Theopinionsand conclusionsexpressed or impliedinthisreport arethose of the research agency that
performed the research, and, while they have been accepted as appropriate by the technical
committee, they are not necessarily those of the Transportation Research Board, the National
Research Council, the American Association of State Highway and Transportation Officials, or the
Federal Highway Administration, U.S. Department of Transportation.

ABSTRACT

Thispaper presentsan overview of NCHRP Project 3-52 — I mpacts of Access Management Techniques. The
project classified access management techniques, identified the” priority” techniques, and suggested safety,
operation, and economic impact measures. The impacts and benefits of “ priority” techniques were
quantified based upon an extensive literature review, case studies of good and poor practice, and special
field studies. In addition, the salient planning and policy implications were set forth.
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INTRODUCTION

The research objective of NCHRP 3-52 was “to develop methods of predicting and analyzing the traffic-
operation and safety impacts of selected access management techniques for different land use, roadway
variables, andtraffic volumes. Themethodsto bedevel oped arefor useby state departmentsof transportation,
city and county traffic departments, transportation-planning agencies, and private developers.” A two-phase
research approach was designed to achieve these objectives and to produce practical guidelines for the
application, analysis, and selection of various access management techniques.

Thefirst phaseidentified thevarioustechniquesthat areavail able; showed how they canbeclassifiedinterms
of functional objectives, roadway el ements, and likely impacts; and suggested “ priority” techniquesfor further
analysis. Likely impactswere extracted based on aliterature review, the Research Team' s experience, and
sel ected agency surveys. Theneed for further datacollectionwasidentified. First phaseeffortsconcluded with
the design of data collection plans that addressed the data voids for the priority techniques.

The second phase focused on the further analysis of priority techniques that included signalized and
unsignalized access spacing, median treatments, | eft turns, separation distancesat interchanges, and frontage
roads. It involved collecting, analyzing, and synthesizing information obtained from secondary sources to
develop methodsfor estimating impacts; preparing case studiesthat identified good and poor practices; and
performing primary data collection. Findings are contained in afinal report and are detailed in a series of
technical memoranda.

A. Techniques and I mpacts

More than 100 individual access management techniques were identified. These, in turn, were grouped
accordingto policy and roadway designfeaturesasshownin Table 1. Thissystemkeystechniquestothetype
of improvementsnormally applied along highwaysand accessdriveways. Itissimpleto use and understand.

A seriesof “priority” techniqueswasidentified for detailed analysis. Thesetechniques(1) apply over alarge
portion of theroadway system, (2) canimprove safety, speeds, and emissions, and (3) are generally amenable
to measurement. These priority techniques are listed in Table 2. The research effort focused on techniques
whoseimpactscan bemeasured. Whereimpactscould not be quantified, casestudiesidentified good and poor
practice.

A wide range of possibleimpacts was identified. These impacts were grouped into four broad categories:
traffic operations, traffic safety, environmental, and economics. Inreviewingthesegroups, it becameapparent
that many impactsareinterrelated. For example, emissionslargely depend upon traffic volume and speed of
travel. Therefore, subsequent analysisfor the specific techniquesfocused on traffic operations (travel times,
speeds, capacities) and safety (accident rates). However, economicimpactswereal soidentified whererel evant.
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la
1b
1c
1d
2a
2b
3a
3c
3d
3e
6a
6b

B.

Tablel
Recommended Classification System
for Access Management Techniques

Policy - Management

a.  Access Codes/Spacing

b. Zoning/Subdivision Regulations

c. Purchase of Access Rights

d. Establish setbacks from interchanges and intersections

Design - Operations (by roadway featur es)

Interchanges

Frontage Roads

Medians - Left Turns

Right Turns

Access/Driveway Location - (Mainly Retrofit -- consolidation, reorientation, relocation)
Traffic Controls

Access/Driveway Design

Q@ "0 o0 o

Table2
Priority Techniques Analyzed

Establish Traffic Signal Spacing Criteria

Establish Spacing for Unsignalized Access

Establish Corner Clearance Criteria

Establish Access Separation Distances at Interchanges

Install Physical (Restrictive) Continuous Median on Undivided Highway
Replace Continuous Two-Way Left-Turn Lane with Restrictive Median
Install Left-Turn Deceleration Lanes

Install Continuous Two-Way Left-Turn Lane

Install U-Turns as Alternative to Direct Left-Turns

Install Jug-Handle and Eliminate Left Turns

Install Frontage Road to Provide Access to Individual Parcels
Locate/Rel ocatetheIntersection of aParallel Frontage Road and CrossRoad Further fromthe Arterial
Cross Road Intersection

Traffic Signal Spacing (Technique 1a)

The spacing of traffic signals, in terms of their frequency and uniformity, governsthe performance of urban
and suburban highways. Itisoneof the mostimportant accessmanagement techniques. Thisiswhy Colorado,
Florida, and New Jersey requirelong signal spacings (e.g. ¥2mile) or minimum through band widths (e.g. 50
percent) along principal arterial roads.
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Safety
Severa studies have reported that accident rates (accidents per million VMT) rise astraffic signal density
increases. An increase from two to four traffic signals per mile resulted in about a 40 percent increase in
accidents along highways in Georgiaand about a 150 percent increase along US 41 in Lee County, Florida.
However, the saf ety impactsmay beobscuredin part by differing traffic volumesonintersecting roadwaysand
by theuse of vehicle-milesof travel for computing rates, rather thantheaccidentsper millionenteringvehicles.

Travel Times
Each traffic signal per mile added to a roadway reduces speed about two to three mph. Using two traffic
signals per mile as a base results in the following percentage increases in travel times as signal density
increases. For example, travel time onasegment with four signal sper milewould beabout 16 percent greater
than on a segment with two signals per mile.

Per cent Increase
in Travel Times

Signals (Compared to 2
Per Mile Signals Per Mile)

2.0 0

3.0 9

4.0 16

5.0 23

6.0 29

7.0 34

8.0 39

C. Unsignalized Access Spacing (Technique 1b)

Access pointsintroduce conflictsand friction into the traffic stream. Asstated inthe1994 AASHTO Policy
on Geometric Design of Highways and Streets, “ Driveways are, in effect, at-grade intersections .... The
number of accidentsisdisproportionately higher at drivewaysthan at other intersections; thus, their designand
location merit special consideration.”

Itisincreasingly recognized that spacing standards for unsignalized access points should complement those
for signalized access. Potentially high-volumeunsignalized access poi nts shoul d be placed wherethey conform
totraffic signal progression requirements. On strategic and primary arterials, thereisabasic policy decision
of whether or not access should be provided entirely from other roads.

Safety
Many studies over the past 40 years have shown that accident ratesrise with greater frequency of driveways
and intersections. Each additional driveway increases accident potential. Thisfinding was confirmed by a
comprehensive safety analysisof accident information obtained from Delaware, 11linois, Michigan, New Jersey,
Oregon, Texas, Virginia, and Wisconsin.

About 240 roadway segments, involving morethan 37,500 accidents, wereanalyzed in detail. Accident rates
werederivedfor variousspacingsand median types. Theaccident rateindicesshown below werederived using
10 access points per mileasabase. (Accessdensity isameasure of thetotal number of access pointsin both
travel directions.) For example, a segment with 60 access points per mile would be expected to have an
accident rate that is three times higher than a segment with 10 access points per mile. In general, each
additional access point per mile increases the accident rate by about 4 percent.
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Total Access Accident

Points Per Mile Rate

(Both Direction) Index
10 1.0
20 14
30 18
40 2.1
50 25
60 3.0
70 35

Representative accident rates by access frequency, median type and traffic signal density are summarizedin
Table 3 for urban and suburban areas. Tables4 and 5 show how accident ratesrise asthe total access points
per mile (both signalized and unsignalized) increasesin urban and rural areas, respectively, asafunction of
the median treatment. In urban and suburban areas, each accesspoint (or driveway) added wouldincreasethe
annual accident rate by 0.11 to 0.18 on undivided highways and by 0.09 to 0.13 on highwayswith TWLTLsS
or non-traversablemedians. Inrural areas, each point (or driveway) added wouldincreasetheannual accident
rate by 0.07 on undivided highways and 0.02 on highways with TWLTLs or non-traversable medians.

Travel Times
Travel timesalong unsignalized multi-lane divided highwayscan be estimated using proceduresset forthinthe
1994 Highway Capacity Manual (HCM). Speeds are estimated to be reduced by 0.25 mph for every access
point up to a 10 mph reduction for 40 access points per mile. The HCM procedureis keyed to access points
ononesideof ahighway, but accesspointson the opposite side of ahighway may beincluded wherethey have
asignificant effect on traffic flow.

Table3

Representative Accident Rates
(Accidents Per Million VMT)
By Access Density
Urban and Suburban Areas

Unsignalized Signalized Access Points Per Mile

Access Points Per

Mile #2 2.01-4.00 4.01-6.00 >6
# 20 2.6 39 4.8 6.0
20.01-40 3.0 56 6.9 8.1
40.01-60 34 6.9 8.2 9.1
>60 38 8.2 8.7 9.5
All 3.1 6.5 7.5 8.9
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Table4

Representative Accident Rates
(Accidents Per Million VMT)
By Type of Median - Urban and Suburban Areas

Median Type
Total Access Two-Way Non
Points Per Left-Turn Traversable
Mile® Undivided Lane Median
# 20 38 34 2.9
20.01-40 7.3 5.9 5.1
40.01-60 9.4 7.9 6.8
>60 10.6 9.2 8.2
All 9.0 6.9 5.6

(1) Includes both signalized and unsignalized access points.

Tableb

Representative Accident Rates
(Accidents Per Million VMT)
By Type of Median - Rural Areas

Median Type
Total Access Two-Way
Points Per Left-Turn Non Traversable
Mile® Undivided Lane M edian
# 15 25 10 0.9
15.01-30 3.6 13 1.2
> 30 4.6 1.7 15
All 30 14 1.2

(1) Includes both signalized and unsignalized access points.
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Curb LaneImpacts
Detailed anal yseswere madeto estimate curb-laneimpactson through traffic resulting from carsturningright
into driveways at 22 unsignalized locations in Connecticut, Illinois, New Jersey, and New Y ork.

I mpacted Vehicles. Thepercentageof through vehiclesintheright (curb) lanethat woul d beimpacted
at asingle driveway increases as right-turn volumes increase as shown bel ow.

Right-Turn Volume Per cent of
Entering Driveway Through Vehicles
(Vehicles Per Hour) | mpacted
Lessthan or equal to 30 24
31to 60 7.5
61t0 90 12.2
Over 90 21.8

Influence Distances. The influence distances were calculated adding driver perception-reaction
distancesand car lengthsto theimpact lengths. The percentages of right-lanethrough vehiclesthat would be
influenced to or beyond an upstream driveway in aquarter-mile section were estimated for variousright-turn
volumes, driveway spacings, and posted speeds. Thelikely percentagesof impacted vehiclesthat woul d extend
to or beyond at least one driveway (upstream) per quarter mile (i.e., “spillback™) for a45 mph speed were as
follows:

Right-Turn Volume Unsignalized Access Spacing (Feet)
Per Driveway
(vph) 100 200 300 400 500
Lessthan or equal to 30 27.3 14.6 7.8 2.6 0.9
31-60 64.2 40.0 23.0 8.0 29
61-90 82.1 575 35.3 129 4.7
Over 90 96.1 80.1 55.5 221 8.3

Thisinformationmay beusedtoidentify the cumulativeimpact of decisionsconcerning driveway locationsand
unsignalized access spacing.

Right-Turn Lanes
Right-turn decel eration lanes should be provided wherever it is desired to keep the proportion of right-lane
through vehicles impacted to a specified minimum. For arteria right-lane volumes of 250 to 800 vph, the
percentage of through vehicles impacted was about 0.18 times the right-turn volume.

Thisresultsin thefollowingimpactsthat may provide abasisfor decisionsregarding provision of right-turn
deceleration lanes:
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Percent Right-Lane Right-Turn

Through Vehicles in Volume

| mpacted (vph)

0 0

2 10

5 30

10 60

15 85

20 110

Criteria of 2 percent and 5 percent impacted suggest minimum right turn volumes of 10 vph and 30 vph,
respectively. Thisrange may be applicablein certain rural settings. Criteria of 15 percent and 20 percent
impacted suggest aminimum of 85 vph and 110 vph, respectively. Thisrange may be applicablein certain
urban areas. Thelength of the deceleration laneisafunction of theimpact length and storage requirements.

Access Separ ation
Three factors influence the desired access separation distances -- safety, operations, and roadway access
classification. Direct property accessalong strategic and principal arterial sshould bediscouraged. However,
where access must be provided, adequate spacing should be established to maintain safety and preserve
movement.

“Spillback” is defined as aright-lane through vehicle that isinfluenced to or beyond the driveway upstream
of theanalysisdriveway. It occurswhen theinfluencelength isgreater than the driveway spacing minusthe
driveway width. Thespillback raterepresentsthepercentage of right-lanethrough vehiclesthat experiencethis
occurrence.

The spillback rate should be kept to alevel that isconsistent with an arterial’ sfunction and desired safety and
operations. Table 6 provides suggested access separation distances for spillback rates of 5, 10, 15, and 20
percent. For thelower speeds of 30 and 35 mph, access separation distances shown are based on the safety
implicationsof driveway density. For roadwayswith aprimary function of mobility, thereshould not bemore
than 20 to 30 connections per mile (both directions).

D. Corner Clearance (Technique 1¢)

Corner clearancesrepresent the minimum distancesthat shoul d be required betweenintersectionsand driveways
along arterial and collector streets. Asstated inthe AASHTO Policy on Geometric Design of Highwaysand
Sreets: “Driveways should not be situated within the functional boundary of at-grade intersections. This
boundary would include the longitudinal limits of auxiliary lanes.”
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Table6

Access Separ ation Distances (Feet) Based on Spillback Rate*

Posted Spillback Rate**

Speed

(mph) 5% 10% 15% 20%
30 335 265 @ 210® 175©
35 355 265 @ 210® 175©
40 400 340 305 285
45 450 380 340 315
50 520 425 380 345
55 590 480 420 380

(8 Based on 20 driveways per mile.
(b) Based on 25 driveways per mile.
(c) Based on 30 driveways per mile.

* Based on an average of 30 to 60 right runs per driveway.

**  Spillback occurswhen aright-lane through vehicleisinfluenced to or beyond adriveway upstream of the analysis
driveway.
The spillback rate represents the percentage of right-lane through vehicles experiencing this occurrence.

Corner clearancecriteriaassembl ed fromvariousstate, county, and city agenciesshowed val uesranging from
16 to 325 feet.

Eight case studies of corner clearances were reviewed to illustrate current practices, problems and
opportunities. These case studies indicated that (1) definition of corner clearance distances varied among
locations; (2) distancesranged fromtwo to 250 feet; (3) queuing or spillback acrossdrivewayswas perceived
asthemost pervasive problem, making it difficult to turn left into or out of adriveway; (4) roadway widening
to increase capacity sometimes reduces corner clearances; (5) placing driveways too close to intersections
correlates with higher accident frequencies— sometimes up to half of all accidentsinvolved are driveway-
related; (6) corner clearances are limited by the property frontage available; (7) improving or retrofitting
minimum corner driveway distancesis not always practical, especially in built up areas.

Theanalysessuggested that adequate corner clearances can best be achieved wherethey areestablished before
land subdivisionand sitedevel opment approval. Correctiveactionsinclude: (1) requiring property accessfrom
secondary roads; (2) locating driveways at the farthest edge of the property line away from the intersection;
(3) consolidating drivewayswith adjacent properties; and (4) installing arai sed median barrier on approaches
to intersections to prevent left-turn movements.

E. Median Alternatives (Techniques 2a, 2b & 3¢)

Thebasic choicesfor designing theroadway median arewhether toinstall acontinuoustwo-way left-turnlane
or a non-traversable median on an undivided roadway, or to replace a two-way left-turn lane with a non-
traversable median. These treatments improve traffic safety and operations by removing left turns from
through travel lanes. Two-way left-turn lanes provide more ubiquitous access and maximize operational
flexibility. Medians physically separate opposing traffic, limit access, clearly define conflicts, and provide
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better pedestrian refuge; their design requires adequate provision for left and U-turnsto avoid concentrating
movements at signalized intersections.

An extensive review of safety and operational experience and models provided guidelines for impact
assessment.

Safety
The safety benefits reported in studies conducted since 1970 were as follows:

! Highway facilitieswith two-way | eft-turn lanes had accident ratesthat were overal | about 38 percent
less than experienced on undivided facilities (13 studies).

! Highway facilitieswith non-traversable medianshad an overall accident rate of 3.3 per millionVMT
compared to about 5.6 per million VMT on undivided facilities (10 studies).

! Highway facilitieswith non-traversable medianshad an overall accident rate of 5.2 per millionVMT
compared to 7.3 per million VMT on facilities with two-way left-turn lanes (11 studies).

! The estimated total accidents per mile per year -- based on an average of seven accident prediction
models -- were as follows:

Accidents Per Mile Per Year
ADT Undivided Two-Way Non-traver sable
Highway Left-Turn Lane Median
10,000 48 39 32
20,000 126 60 55
30,000 190 92 78
40,000 253 112 85
Operations

Several operations studies have indicated that removing |eft-turning vehicles from the through traffic lanes
reduces delays whenever the number of through travel lanes is not reduced. Some 11 operations models
developed over the past 15 years confirmed these findings.

Economic I mpacts
The economic impacts of various median alternatives depend upon the extent that access is improved,
restricted, or denied. Theimpactsto specific establishmentsal so depend on thetype of activity involved and
on background economic conditions.

Wheredirect left turnsare prohibited, some motoristswill changetheir driving or shopping patternsto continue
patronizing specific establishments. Some repetitive pass-by traffic will use well designed or conveniently
located U-turn facilities. Impactsalso will be reduced at |ocations where direct | eft-turn accessis available.
In some cases, retail sales may increase as overall mobility improves.

Themaximumimpactsresulting from median closures can be estimated by multiplying thenumber of left turns
entering an establishment by the proportion of theseturnsthat represents pass-by traffic. Typical proportions
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of this pass-by traffic are as follows:

! Service Station-Convenience Market 55%
! Small Retail (<50,000 sg. ft.) 55
! Fast Food Restaurant with Drive
Through Window 45
! Shopping Center (250,000 - 500,000 sg. ft.) 30
! Shopping Center (Over 500,000 sg. ft.) 20

Selecting a Median
Selecting a median aternative depends upon factors related to policy, land use, and traffic. These factors
include: (1) the access management policy for and access class of the roadway under consideration; (2) the
types and intensities of the adjacent land use; (3) the supporting street system and the opportunities for
rerouting left turns; (4) existing driveway spacings, (5) existing geometric design and traffic control features
(e.g. proximity of traffic signalsand provisionsfor |eft turns); (6) traffic volumes, speeds, and accidents; and
(7) costs associated with roadway widening and reconstruction.

F. Left-Turn Lanes (Technique 3a)
The treatment of left-turns is a major access management concern. Left turns at driveways and street
i ntersectionsmay beaccommodated, prohibited, diverted, or separated depending upon specific circumstances.

Safety
A synthesis of safety experience indicates that the removal of left turns from through traffic lanes reduced
accident rates about 50 percent (range was 18 to 77 percent).

Operations
Left turns in shared lanes may block through vehicles. The proportion of through vehicles blocked on
approachesto signalized intersectionsisafunction of thenumber of |eft turnsper traffic signal cycleasshown
below:

Proportion of

Left Turns Through Vehicles
Per Cycle Blocked

1 0.25

2 0.40

3 0.60

The capacity of a shared lane might be 40 to 60 percent of that for a through lane under typical urban and
suburban conditions. Thus, provision of left-turn lanes along afour-lane arterial would increase the number
of effective travel lanes from about 1.5 to 2.0 lanes in each direction — a 33 percent gain in capacity.
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Application of the 1994 Highway Capacity Manual gives the following illustrative capacities for two- and
four-lane roads at signalized intersections:

Capacity - Vehicles Per Hour Per Approach
Condition
Two-Lane Road Four-Lane Road
No Left Turns 840 1,600
Shared Lane
(50 to 150 L eft Turns/Hour) 425-650 900 - 1,000
Exclusive Left-Turn Lanes 750-960 1,100 - 1,460

G. U-TurnsasAlternativesto Direct Left Turns (Technique 3d)

U-turns reduce conflicts and improve safety. They make it possible to prohibit left-turns from driveway
connections onto multi-lane highways and to eliminate traffic signals that would not fit into time-space
(progression) patternsalong arteria roads. Whenincorporatedintointersection designs, they enabledirect | eft-
turns to be rerouted and signal phasing to be simplified.

Safety
U-turnsresultina20 percent accident rate reduction by eliminating direct | eft-turnsfrom drivewaysand a35
percent reduction when the U-turns are signalized. Roadways with wide medians and “ directional” U-turn
crossovers have about half of the accident rates of roads with TWLTLS.

Operations
U-turns, coupled with two-phasetraffic signal control, result in about a 15 to 20 percent gainin capacity over
conventional intersections with dual |eft-turn lanes and multi-phase traffic signal control.

A right-turn from adriveway followed by a U-turn can result in lesstravel time along heavily traveled roads
than adirect left-turn exit when there is up to half amile of additional travel.

Indirect U-turns may require a median width of 40 to 60 feet at intersections depending upon the types of
vehiclesinvolved. Narrower cross sections may be sufficient when there are few large trucks.

H. Access Separ ation at | nterchanges (Technique 1d)

Freeway interchanges have becomefocal pointsof activity and have stimulated much roadside devel opment
intheir environs. Although accessiscontrolled within the freeway interchange area, there generaly islittle
access control aong the interchanging arterial roadways.

Separation distances reported by state agencies ranged from 100 to 700 feet in urban areas and 300 to 1000
feetinrural areas. Casestudiesreported separation distancesof 120to 1,050 feet. Thesedistancesareusually
lessthan the access spacing needed to ensure good traffic signal progression and to provide adequate weaving
and storage for left turns.

Desired access separation distancesfor free-flowing right turnsfrom exit ramps should include thefollowing

components:
! Perception-Reaction Distance 100-150 feet
! Lane Transition 150-250 feet
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Left-Turn Storage 50 feet per left-turn per cycle
Weaving Distance 800 feet, 2-lane arterials
1200 feet, 4-lane arterids
1600 feet, 6-lane arterials
Distance to Centerline of Cross Street 40-50 feet

Frontage Roads (Techniques 6a and 6b)

Frontage roads reduce the frequency and severity of conflicts along the main travel lanes and permit direct
access to abutting property. Along freeways and expressways, they can be integrated with interchange and
ramping systems to alleviate congestion and to improve access. Frontage roads along arterials should be
carefully designed to avoid increasing conflicts at intersections. Reverse frontage or “backage’ roadswith
devel opmentsalong each side may be desirablein developing areas. Inall cases, arterial frontage roads must
be carefully designed and located to protect arterial and cross road operations.

J.

Policy Considerations

Severa planning and policy implications emerged from the research. Some key findings follow:

Comprehensive access management codes should indicate where access is allowed or denied for
variousclassesof roads, specify all owabl e spacingsfor signalized and unsignalized connections, and
set forth permit procedures and requirements. Codes may define or limit the application of specific
techniques and establish procedures for an administering agency to use in removing access.

Thereshould beasufficient network of supportinglocal and collector streetsthat providedirect access
to adjacent devel opments. Thesesecondary streetsshould connect to arterial streetsat appropriateand
well-spaced locations. They make it possible to minimize direct property access on major arterials.

Access should be provided from strategic and primary arterials only when reasonabl e access cannot
be provided from other roadways. In such cases, access should be limited to right turns wherever
possible.

L eft-turn and cross egress should bewell separated and placed at |ocationsthat fit into overall signal
coordination patterns with high efficiency.

Advance purchaseof right-of-way and accessrightsisdesirable. Accessspacingstandards(including
corner clearance requirements) should be established in advance of actual development.

Coordination of land use and transportation planning is essential. Zoning, subdivision, and access
spacing requirementsshoul d be consistent. Better coordination of land use, interchange geometry, and
arterial street operations are necessary to avoid “double loading” arterials and to minimize weaving
movements and traffic congestion. Strategically placed supporting streets and frontage roads may
play amajor rolein this effort.

Wide medians that allow indirect U-turnsin lieu of direct left turns should be considered for new
arterialswhere space permits, sincethese mediansimprove safety and simplify i ntersection operations
and signal timing/coordination.

Any access control or management plan must be done on a route or system-wide basis to avoid
transferring problems to upstream or downstream intersections.
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