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I. Developing the Scope of a Traffic Management Study

Traffic Management Ordinance Requir ements
The City of Aiken Traffic Management Ordinance specifies the general scope of traffic impact
studies which may be required for new or expanded developments in Section 11-3.

Sec. 11-3. Criteriafor Determining When a Traffic Management Study Is
Required

1) No study will be required on aroad with aLevel of Service A.

2) A study will be required for the following:

a) any proposed project that would generate traffic on aroad providing
access to the site with a Level of Service B where such project, if new,
will generate 3000 or more ret new vehicle trips per day or, if an
expansion or change in use of an existing project, shall add 3000 or more
net new vehicle trips per day; or

b) any proposed project that would generate traffic on aroad providing
access to the site with a Level of Service C where such project, if new,
will generate 2000 or more net new vehicle trips per day or, if an
expansion or change in use of an existing project, shall add 2000 or more
net new vehicle trips per day; and

c) any proposed project that would generate traffic on aroad providing
access to the site with a Level of Service D where such project, if new,
will generate 1000 or more net new vehicle trips per day or, if an
expansion or change in use of an existing project, shall add 1000 or more
net new vehicle trips per day.

3) Notwithstanding the foregoing, a study shall not be required in connection
with any request for approval involving property that is developed and for
which no redevelopment is proposed as determined by the Planning Director.

The following table sets forth when a Traffic Management Study is required.

Is a Traffic Management Study Required?

Level of <1000 New | 1000 to 2000 | 2000 to 3000 | >= 3000 New
Service Trips Per New Trips New Trips Trips Per
Day Per Day Per Day Day
A No No No No
B No No No Yes
C No No Yes Yes
D No Yes Yes Yes
E Yes Yes Yes Yes
F Yes Yes Yes Yes

The following is taken from Sec 11-4 of the Traffic management ordinance and it explains the

criteriafor establishing the study area.
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Study Area

The study area shall includeall proposed access points, all signalized intersections
and all non-signalized intersections having side-street average daily traffic counts
of 4000 vehicles per day or more within %2 mile of the property lines on all streets
adjoining the site. If the estimated trip generation for the project is over 5000 trips
per day, then the study area shall include all proposed access points, all signalized
intersections, and all nonsignalized intersections having side street average daily
traffic counts of 4000 vehicles per day or more within %2 mile of the property lines
on all adjoining streets. The potential traffic from any approved project shall be
considered in the study as determined by the Planning Director.

The criteria are summarized below:

<5000 Trips Per | > 5000 Trips Per
Day Day
All Proposed Yes Yes
Access Points
All Signalized Yes Yes
I ntersections
within 2 mile
All signalized No Yes
intersections more
than ¥ mile but
within ¥2 mile of
dte
All nonsignalized Yes Yes
intersections
within 1/4 mile of
the site with at
least 4000 ADT
All nonsignalized No Yes
intersections more
than 2 mile but
within ¥2 mile of
the site with at
least 4000 ADT

Pre-project Scoping Meeting

Before beginning a traffic impact study, it is necessary to discuss with the Planning Department
staff the scope for the study and establish guidelines for the report. For smaller projects, this
discussion may be done by telephone, through e-mail correspondence, or regular mail. In either
case, the City will provide achecklist indicating the required report content. A sampleis
included as Figure 1.
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Figure 1

Checklist for Traffic Management Study
City of Aiken, South Carolina

Name of Project

Address (attach location map)

Type of Proposed Devel opment

Existing Land Use

ITE Development Code(s)

Estimated Daily Trip Generation (provide calculations)

Required study area dimension %2 mile or %2 mile radius?

List al intersections for study within study area

List time periods for study

List scenarios for study (existing, full development, phasing, future years)

List committed projects to be included in study

List recent traffic studies available for use

Provide proposed trip distribution method

Provide proposed trip assignment method

Traffic safety analysis required (list intersections or corridors)

Other items required as part of the study
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Il. Collection of Traffic Data

Available Traffic Data

Traffic counts may be available from the City of Aiken, the Aiken County Planning Department,
and the South Carolina Department of Transportation (SCDOT). Any of these organizations may
have average daily traffic counts, intersection turning movement counts, and traffic study reports
containing pertinent data and estimates.

The City of Aiken maintains a map indicating the Level of Service of mgor streetsin the City.
The City also maintains alibrary of traffic studies that have been conducted. Aiken County
maintains the local data for the area-wide transportation plan, the Augusta Regional
Transportation Study, a'so known as ARTS. SCDOT conducts annual traffic countsin the area as
part of the on-going transportation planning process. This data is available from the Traffic
Engineering Division of SCDOT at the main office in Columbia. In addition, the District Traffic
Engineer for SCDOT conducts traffic studies in the Aiken area. Data from these studies may be
available at the office of the District Traffic Engineer in Columbia. A summary of these data
sources is listed below.

Agency Office Phone Data
City of Aiken Planning Dept. 803-642-7608 LOS Map, studies
Aiken County Planning Dept. 803-642-1520 ARTS Data
SCDOT Traffic Eng. 803-737-1455 ADT counts
Division Traffic safety
SCDOT Digtrict Office 803-737-6600 Turning Movement
Counts

Use of Available Data

Generally, any available daily traffic counts may be used in developing historical trends for use
in forecasting traffic growth trends. Turning movement counts may used if less than two years
old. Requests for use of any existing data will require the prior approval of the Planning Director.
The City of Aiken will provide any available turning movement counts within five (5) working
days of request. Recently completed traffic management studies for other projects may be used
as a source of data upon the approval of the Planning Director. Generally, any studies less than
two years old may be eligible for use.

Collection of Turning Movement Counts

Traffic turning movement counts will be made at the required intersections to cover the
necessary hours of the study. For most studies, the hours of study will require the morning and
afternoon peak hours on typical weekdays. For some studies, especially where there may be a
desire to attempt to establish the need for atraffic signal, additional hours will be required. In
these cases, counts should be made to cover the busiest eight hours of atypical weekday. It is
normally best to exclude Mondays and Fridays, as these days are generaly different from the
average. Care must be taken to avoid peak seasonal events and to avoid days in which public
school is not in session. For projects which include improvements to schools or sites adjacent to
schooals, it will be necessary to include peak hour counts for the school take-in and dismissal
times. Establishment of times for turning movement counts will be made in the scoping session
with the Planning Department staff.
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lll. Prediction of Traffic Volume Growth

Traffic volume growth may be predicted using a number of methods but the two primary ones
are (1) the use of the ARTS long-range plan and (2) manual methods. The ARTS plan may be
used to establish average daily traffic volumes for streets within a study area for a future year as
predicted by the ARTS model. This data can be used to develop a factor to apply to existing
traffic counts to predict future-year traffic volumes.

Manual extrapolation of existing data using growth factors may be available from the City, or the
consultant may need to develop them. Growth factors may be estimated from historical data and
can be representative of a number of algebraic trends. Among these are the straight-line,
exponential, and decaying-rate exponential trends. For a good discussion of these trend methods,
see the Trip Forecasting Manual published by the Florida Department of Transportation.
Generally, manual extrapolation of turning movement counts will not be accepted for periods of
time exceeding five (5) years.

IV. Trip Generation Estimation

Trip generation may be estimated using the Institute of Transportation Engineers (ITE) Trip
Generation 7' edition, 2004. An accompanying publication, the Trip Generation Handbook, 2™
Edition, provides additional information on how to use Trip Generation, 7*" edition, 2004 and
how to apply adjustments such as pass-by trips.

Generally, the City of Aiken accepts the methodology provided in Trip Generation 7" edition,
2004 and the Trip Generation Handbook. In some cases, trip generation data may not be
available from ITE for certain land uses. In these cases the applicant’s consultant will be required
to develop estimated trip generation data for use in the study after consultation with the City of
Aiken staff.

The Trip Generation, 7" edition, 2004 provides estimated trip generation data for various land
use categories, known as land use codes in the Manual. Average rates for weekdays, weekends,
and morning and afternoon peak hours are given for most land use codes. In addition, many of
the land use codes provide equations that may be used to determine estimated traffic generation.
An example of the data for aland use, Code 210, single-family residentia, is given on the
following page (Figure 2). Asseen in this example, there are average rates as well as an
equation given for this particular land use. The Trip Generation Handbook gives information that
recommends when to use the average rate data and when to use the equations. A summary
decision chart from the Handbook as shown in Figure 3 takes into account the size of the
development and the statistics indicating the reliability of the datain Trip Generation, 7" edition,
2004. For example, for asingle-family residential development, the average daily trip generation
rate given is 9.57 trips per dwelling unit. The equation given isLn(T) =0.92 x Ln(X) + 2.71. If a
proposed single-family residential project has 300 dwelling units, then the equation would give
the following estimate of daily trips:

Ln(T) = 0.92 x Ln(300) + 2.71
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Figure 2

Single-Family Detached Housing

(210)

Average Vehicle Trip Ends vs: Dwelling Units

On a: Weekday

Number of Studies: 350
Avg. Number of Dwelling Units: 197

Directional Distribution: 50% entering, 50% exiting

Trip Generation per Dwelling Unit

I Average:Rate Range of Rates

Standard Deviation
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Data Plot and Equation
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Figure 3

Recommended Procedure for Selecting Between
Trip Generation Average Rates and Equations *

[Compatible ITE Code 7 ]
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City of Aiken, South Carolina

10



Guidelines for Preparation of Traffic Management Studies

Solving for T gives 2857 trips. Using the average rate of 9.57 trips per dwelling unit would give
300 x 9.57 = 2671. So, there is adiscrepancy between the two methods and a decision must be
made as to which method to use. As seen on p. 269 of the I TE Trip Generation, 7th Edition, 2004
there were 350 studies for this land use code. Applying Figure 3 from the ITE Engineers Trip
Generation Handbook, it is obvious that the equation should be used, instead of the average.

For a second example consider a proposed mini-warehouse facility with 125 units, land use code
151. In this case there is an equation given, but the formulais based upon only 14 studies. As per
Figure 4, we see that the number of data pointsis less than 20, so we check the standard
deviation and see that it is 1.78 versus the average of 2.50 for a percentage of 72%. Since the R
valueis 0.73, which is less than 0.75, we would use the average of 2.50 per unit. This would
result in 2.50 x 125 = 313 trips. The equation would have given:

Ln(T) = 1.01 x Ln(125) + 0.82.

Solving for T gives 298 trips. Again, thisis a different result than we would get with the average
rate, but in this case the ITE Trip Generation Handbook recommends use of the average rate.

As seen above, care must be used when developing trip generation estimates from the ITE Trip
Generation, 7" edition, 2004 and the guidelines of the ITE Trip Generation Handbook must be
used to make the correct selectionbetween the use of average rates and equations provided.

V. Trip Distribution

Trip distribution may be done using data from the ARTS Long-Range Plan or by developing a
distribution using traffic flow and socioeconomic data. Trip distribution is provided in tables
available through ARTS. In some cases it may be possible to gain access to the ARTS model,
revise trip generation for the traffic analysis zones being studied, and then compute the expected
trip distribution after completion of the development- in-question; thiswill require coordination
with the maintainer of the ARTS model, the Georgia DOT. Normally, this effort would only be
required for extremely large developments of regional impact, such as alarge shopping mall, a
large manufacturing plant, or avery large residential development.

For most projects, the development of trip distribution will require numerical methods to analyze
trips that will be newly made to and from the site (new trips) and trips that will be made by
drivers aready traveling past the site (pass-by trips). In addition, in some limited cases, there
may be trips that are diverted from one street to another as a result of a new development.

The methods discussed in the ITE publication Guidelines for Development of Traffic |mpact
Studies are generally considered acceptable for use in Aiken. The most common model used for
trip distribution is the gravity model. In short, this model distributes trips to and from generators
in direct proportion to the trip productions and attractions and in inverse proportion to the travel
time required to reach the destination or return to the origin. As discussed in the ITE publication,
the gravity model is appropriate for new trips for both commercial and residential developments.
Data from ARTS may be used to establish trip distribution for new trips.
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Figure 4

Mini-Warehouse
(151)

Average Vehicle Trip Ends vs: 1000 Sq. Feet Gross Floor Area
On a: Weekday

Number of Studies: 14
Average 1000 Sq. Feet GFA: 56
Directional Distribution: 50% entering, 50% exiting

Trip Generation per 1000 Sq. Feet Gross Floor Area
Average Rate Range of Rates Standard Deviation
2.50 121 - 436 1.78

Data Plot and Equation
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A “short-cut” method is to analyze the population of each traffic analysis zone (TAZ) within the
expected travel circumference of the proposed development and distribute the trips based on the
population distribution. For example, a proposed commercial site will be developed with land
uses such that the site has an expected maximum travel time of 20 minutes for new trips to the
site. Assume the average travel speed is 30 mph. This would mean that the radius of travel to the
site would generaly be within 10 miles (30 mph x 20 minutes/ 60 minutes/hr). So we would
then review the population data for all TAZ within 10 miles of the site and develop a matrix
indicating the percentage distribution of population within those TAZ. Assuming the four
cardina directions, we might find that for example, 20% of the population lives to the north of
the site, 30% to the south, 15% to the west and 35% to the east. We would then distribute the
trips to and from the site using those proportions. If the site were to generate 1000 new trips, we
would then assume for example that 350 (35%) would come and go from the east. This method
can aso be augmented with travel time data from and to the surrounding zones if available.
Programs such as The Highway Emulator (T.H.E.) use zonal trip data and travel time data to
develop atrip table of most likely travel paths within a network where existing traffic turning
movements exist.

Another method is to use market survey data when available. For example, a new grocery store
chain may have done a market survey to assess whether or not to enter a new market. Their
survey may indicate where potential shoppers live and in what proportions. Again, these
proportions could be used to distribute new trips.

Pass-by trips are normally distributed in proportion to the current traffic flow patterns. For
example, if during the morning peak hour 60% of the traffic passing a site were northbound, we
would assume that 60% of the pass-by trips would come from vehicles aready passing the site
northbound.

A more complete description of these methods is provided in several resources including the ITE
Guiddlines for Traffic and Site Impact Studies as well as publications from the Northwestern
University Traffic Institute.

There are automated methods available for trip distribution in addition to the ARTS model.
Among these are SITE, Traffix and many more. These models are acceptable for use provided
that they are discussed and approved in advance by the Planning Director in the project scoping
process.

VI. Trip Assignment

Trip assignment is the step in the process in which new trips are allocated to the existing and
proposed facilities in the study area and in which turning movement datais adjusted for both new
trips and pass-by trips. Trip assignment may be done utilizing the ARTS model. For most
projects, an inspection of the trip generation and distribution will indicate the routes most likely
to be used by new and pass-by vehicles. There are numerous ways to assign trips to the various
segments of street networks. These methods are numerical and take into account capacity, typica
operating speeds, existing traffic control measures in place, and many other factors. Normally the
methods are so complicated that computer assistance is needed. Many of the computerized traffic
analysis programs such as SITE, QRS, T.H.E., and others are available for use. However, in
Aiken, it will normally not be necessary to reach that level of detail, except for extremely large
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projects. In most cases, a manua manipulation of numbers taking into account travel distances
and speeds and general street conditions will be sufficient to assign trips. For most studies, asite
will have access permitted on no more than one or two sides, which simplifies the assignment
process. Sometimes local data and information can be useful in establishing the assignment of
trips to the study network.

The assignment of trips to the various access points of a proposed development does require
assumptions and the use of information that may be available on current traffic patterns. For
example, acommercia development with more than one access point is likely to have traffic at
all its driveways. Generaly, in the lack of other data, drivers will normally enter the first
available driveway as opposed to the 2", in aratio of about 70%:30%. If there are three
driveway accesses, the distribution is generally expected to be about 70%:20%:10%. If there are
access points on more than one frontage, patterns may be different. (See the graphic given in
Figure 5.) Every individual case may be different and numerous factors come into play. The
positioning of the access points in relation to the “center of gravity” of the development has an
effect on which driveway is used. The land use of any outparcels also has a large effect. Findly,
traffic control is a big factor. Drivers may favor a particular traffic signal, for example, because it
allows for safer or more convenient access to the site.

VII. Traffic Flow Analysis

M ethodology Plan

Prior to development of traffic flow analysis for both existing and future conditions, a review
will be made by the consultant and a proposed plan will be submitted to and discussed with the
Panning Director. This plan will address the methods to be used in data collection and analysis.

Use of Highway Capacity M anual

Generally, traffic flow analysis will be by the current version of the Highway Capacity Manual
(HCM). Computerized software packages such as HCS+, Synchro, SimTraffic, Corsim, and
other programs may be used with prior approval of the Planning Director.

Acceptable Practices for Use of Traffic Flow Analysis Technigues

The consultant will employ practices and use standards and guidelines normally accepted by the
ITE and the SCDOT. Any deviations from typical values for parameters used in the HCM or any
software packages will require prior approva of the Planning Director. Among these parameters
are standard normal ranges of saturation flow for travel lanes, general traffic signal timing
settings, normal values for percentages of heavy vehicles, and various adjustment factors. The
consultant should discuss the use of any extraordinary settings for these and any other parameters
with the Planning Director before use. For example, the Highway Capacity Manual normally
recommends the use of a saturation flow of 1900 vehicles per hour for arterial streets. Use of a
saturation flow rate substantially different would require prior approval of the Planning Director.

VIIIl. Traffic Safety Analysis

Some developments will be proposed for locations already having traffic safety problems.
Adding new traffic or imposing revised traffic patterns at an intersection or along a stretch of
street which already has a safety problem must be carefully considered. In addition, at some
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Figure 5

Typical Driveway Distribution
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locations with geometric deficiencies but with low traffic volumes, there may not be a
documented safety problem in terms of the number or rate of collisions. Adding traffic at such
locations might create a safety concern, and these locations will require additional scrutiny. In all
cases, the Planning Director will determine whether atraffic safety analysisis required as part of
a Traffic Management Study.

A study of traffic safety conducted as part of a Traffic Management Study will include areview
of the site’s collision history and an assessment of how the proposed development might affect
the potential for increased safety problenms. The study will include any mitigation efforts
necessary to address known problems or situations that may arise as a result of the proposed
development. For example, the location of a new residential development with proposed access
on the inside of a sharp, horizontal curve may need closer review if the curve has adverse
geometry and/or a history of collisions attributed to the curvature. The safety analysis would
attempt to predict the likely impacts on traffic safety with the new development in place and
recommend measures to mitigate any impacts. Such mitigations might include revising the
geometry of the curve by rebuilding or “flattening” it, installing turn lanes, or installing traffic
control devices to warn motorists of hazards. Another example might be a signalized intersection
having a history of left-turn collisions. If anew development will add a significant number of
new |eft turns to the intersection, it may be that the location will require addition of a left-turn
phase to the signal or some other measure as a mitigation effort, based on safety as opposed to
traffic level of service.

Each case will be reviewed individually when required to be part of the study by the Planning
Director. The City will provide access to any safety data it may have including reports and data
summaries. Traffic collision datais also available from SCDOT and the South Carolina
Department of Public Safety. Analysis of traffic safety data normally involves (1) areview of
collision rates and severity and (2) observations of traffic flow as related to existing hazards.
Collision diagrams may be required in order to assess safety deficiencies and determine remedies
for existing problems. Other examples of safety analysis for specific types of problems are given
in the Appendices.

Discussion of safety issues so that analysis can be included in the Traffic Management Study
will occur in the initial discussions between the developer’s engineer and City staff.

IX. Development of Conclusions and Recommendations

The general approach is that existing traffic counts, traffic control, and intersection and street
data are used as inputs to the Highway Capacity Manual analysis methods to develop
assessments of existing conditions. The HCM methods are used to analyze peak hour conditions
for the hours required in the study. Generally, the peak 60 minutes within the morning and
afternoon peak hours are analyzed. Software such as Synchro, Transyt, and many others are
available for use when pre-approved by the Planning Director. ARTPLAN software may also be
used for general level of service analysis of daily traffic flow data.

New trips to be added to existing traffic flow are estimated using the standard methods of the
ITE. Trip generation is predicted and trips are distributed ard assigned to the street system along
with any background growth to provide a picture of traffic flow at full buildout of the proposed
development. The traffic analysis methods for capacity and level of service analysis are then
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used to assess traffic conditions with the project and to compare to existing conditions. These
results are used to identify traffic movements that become difficult as aresult of the proposed
development. For example, an intersection may have a good overall level of service with
acceptable delays and queues. After the addition of a proposed project, it may be found that a
certain movement may result in extensive congestion and long queues. The next step would be to
determine the causes of the potential traffic problems and identify potential corrections or
mitigations such as installation of atraffic signal or turning lanes or other measures.

The determination of the need for additional through lanes on major streets or on side-street
approaches will be made by looking at the existing and future capacity versus traffic demand.
Only very large developments would normally require the addition of through lanes. Many other
developments may require the addition of turning lanes.

Analysis of the need for left-turn lanes should include but not be limited to the methods
presented in Chapter 15 of the South Carolina Highway Design Manual, 2003 (SCHDM). These
methods generally parallel those of the American Association of State Highway and
Transportation Officials (AASHTO). Pertinent data and charts from this Manua are givenin
Appendix 1.

For an example of the review of the need for aleft-turn lane, consider a site with a proposed
access point that will generate 60 new left turns during the design hour on an existing two-lane
street which does not have turn lanes, along with 40 new vehicles in the opposing traffic stream.
If the speed limit is 40 mph, the existing advancing volume is 350 and the existing opposing
volume is 500, the chart from page 15.5(9) of the SCHDM would be used. Since we predict 60
left turns, we are expecting 60 / (350 + 60) or 15% left turns for this movement. Entering the
chart at Vo = 540 and Va = 410, we see that the threshold for needing a left turn lane is about 6
to 7%. Since we expect to have 15% left turns, we would conclude that a left turn laneis
warranted. See Appendix 2 for the application of this chart and method.

Guidelines for right-turn lanes at unsignalized intersections on two-lane highways are given in
Figure 15.5A of the SCDHM. As an example, consider a proposed development that will
generate 75 new right-turns in the design hour. Assume the existing through volume is 450 and
that the speed limit is 45 mph. Entering the chart at aright-turn volume of 100 with atotal design
hour volume of 550 gives a point above the line, indicating that a right-turn lane should be
considered. See Appendix 3 for an example of the application of this chart and method.

Capacity analysis using the HCM and software such as Synchro can aso be used to determine
levels of congestion and queues at proposed access points, giving an indication of the need for a
left-turn lane or aright-turn lane. Data from these analyses can indicate possible extension of
gueues that might affect through lanes, indicating the need for new or extended turn lanes. Safety
considerations are also very important. Any location with high speeds and/or a history of left-
turn or rear-end accidents that might indicate the need for a turning lane should have further
review even if the criteria of the chart are not exceeded. Also, for cases where the use of the
SCDHM charts indicate that thresholds are met, additional references and/or methodology must
be presented in order for consideration to be given to not providing auxiliary turning lanes. In all
cases, the City Planning Director shall review the materials presented and shall determine
whether or not turning lanes will be required as mitigation of traffic impacts.
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X. Format and Submittal of Report

Reports must be bound and submitted in triplicate to the Planning Director. A CD of any
software data sets may be required in individual cases. An electronic version of the report may
also be submitted to the Planning Director. Printed reports should be delivered to the Planning
Director at 214 Park Ave. SW, Aiken, SC, or at the City Hall building during normal business
hours, or mailed to Post Office Box 1177, Aiken, SC 29802.

Reports should have flat binding for ease of filing. The report should be prepared using at least a
12-font size type. The report should contain atable of contents, alist of figures and appendices
that are clearly noted for data sets and any software printouts. The report should contain
discussion of all of the major facets of the study including background data, traffic data
collected, trip generation, trip distribution and assignment, analysis of conditions with and
without the proposed project, recommended mitigation measures and appendices with pertinent
data. Renderings of the proposed development are recommended for inclusion in the report.

The report must be signed and sealed by a traffic engineer registered in the state of South
Carolina on the cover or table of contents page.

Xl. Review and Approval of Report

The report will be reviewed by City staff for completeness and content. City staff will notify the
applicant within 10 business days if any components of the study have been omitted. The City
will notify the applicant within 15 days of submission of a complete application as to approval or
disapproval. All facets of the report will be reviewed. If any discrepancies are observed, the
submitting engineer will be notified and asked to make necessary corrections or submit missing
data or portions of the analysis. The report will be used to justify the proposed access plan for the
project.
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Appendices

1. Criteriafor auxiliary right-turn lanes and Ieft-turn lanes from Highway Design Manual,
South Carolina Department of Transportation, 2003

2. Example of application of SCDHM criteriafor left-turn lane

3. Example of application of SCDHM criteria for right-turn lane

City of Aiken, South Carolina 19



Guidelines for Preparation of Traffic Management Studies

References

1. Trip Generation 7" Edition, 2004 by Institute of Transportation Engineers

2. Trip Generation Handbook by Institute of Transportation Engineers

3. Guidelines for Traffic and Site Impact Studies by Institute of Transportation Engineers

4. Highway Capacity Manual by Transportation Research Board

5. Highway Design Manual, 2003, South Carolina Department of Transportation

6. Florida Department of TransportationWeb Site www.dot.state.fl.us/planning

7. Access and Roadside Management Standards, South Carolina Department of
Transportation

City of Aiken, South Carolina 20



Guidelines for Preparation of Traffic Management Studies

endix 1
May 2003 INTERSECTIONS Appendix 1 15.5{1)

155 AUXILIARY TURN LANES

15.51 Turn Lane Guidelines
15511 Guidelines for Right-Tum Laneas

The use of right-turn lanes ot intersections can significanily improve operations
Consider exclusive right-tum lanes:

- &t the free-flowing leg of any ursignalized intarsection on a wo-lane urban or
rural highway which satisfies the orilerma in Figure 15,54,

. at iha frea-flowing leg of any unsignalized infersection on & high-speed, fourdane
urban or rural highway which satisfios the critaria in Figure 15.58;

- at any intersection whara a capacity analysis datermines a right-lum lane: is
necassary (o meat the level-of-service critena;

- as a general ruie, al any signatized intersection where the projectad right-turming
viluma is greater than 300 vehiclas per hour and whera thare s greater than 300
vehicles per hour per lane on the mainling;

- for uniformity of intersection design alorg the highway i other intersections have
right-um lanes;

- at railroad crossings whara the railroad is paralial o the faclity and is located
close to the infessction and whers a rght-tum lane would be desirable to store
quauad vehicles avoiding interfarence with the movemant of through traffie; or

. al any Inlerseclion where the crash axperience, existing iraffic operations, sight
distanca restrictions. (eq,, inlersaction beyond & crest vertical curve), or
angingenng judgment indicates & significant confiicl refated to nght-furming
viahiclas.

15.51.2 Guidelines for Left-Tum Lanes

Tha accommaodation of left tums-is often the crifical factor In propar intersection design,
Left-um lanes can significantly improve boih the level of service and infersection safaty
Always vse an axclusive left-lum Ene st all Intersections with public roads on divided
urban and rural highways with s madian wide enough lo sccommodate o lefl-tum lans,
regardiess of traflic volumes, Consider using an exclusive left-turm lana for the
following:
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15.5(2) INTERSECTIONS May 2003

at any unsignalized intersection on a two-lane urban or rural highway which satisfies the
criteriain

at any signalized intersection. At locations where you have 300 vehicles per hour,
consider atraffic review to determine if dual left-turn lanes are required;

at all entrances to major residential, commercial and industrial developments;

at all median crossovers;

for uniformity of intersection design along the highway if other intersections have
left-turn lanes (i.e., to satisfy driver expectancy); or

at any intersection where the crash experience, traffic operations, sight distance
restrictions (e.g., intersection beyond a crest vertical curve), or engineering judgment
indicates a significant conflict related to left-turning vehicles.

City of Aiken, South Carolina 29



Guidelines for Preparation of Traffic Management Studies

May 2003 INTERSECTIONS 15.5(3)
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Note: For highways with o design speed balow 50 miles per hour with 8 DHV < 300 and whara
right tums = 40, an adfustment should be used, To read the vertical axis of the chart, sublract
20 from the actual number of right tms.

Example

Givan: Dasfuﬂ Spead = 35 miles per hour (mph)
= 250 vahicles per hour (vph)
nght Tums = 100 vehicles per hour (vph)

Problem: Determine if a right-turn lane is necessary.

Solution: To read the vertical axis, use 100 = 20 = B0 vehicles per hour. The figure
indicates that a right-tum lane s not necessary, unless other factors (e.g.,
high crash rate) indicate a lane is needed.

GUIDELINES FOR RIGHT-TURN LANES AT UNSIGNALIZED INTERSECTIONS
ON TWO-LANE HIGHWAYS

Figure 15.54
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15.5(4) INTERSECTIONS May 2003
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GUIDELINES FOR RIGHT-TURN LANES AT UNSIGNALIZED INTERSECTIONS
ON FOUR-LANE HIGHWAYS

Figure 15.58
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15.5(7)
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May 2003
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INTERSECTIONS May 2003
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Appendix 2
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dix 3
May 2003 INTERSECTIONS Appondix3 .5

I

L

Highi-Turn Larsd Shmiiild
e Cansams e
[ 14 *

il

Bigril- L L Wiy
et Be Mecessmy

40— + I

Egnt - Turn Yokevs Dhdng Cegegn Mo |

[+ L] oD WD “aop =00 Lop roQ

By, o Cne Trwnhen 1

Nata,  For highways with 8 dasign speed badow 50 mifes par bour willh o OHV < 300 and whene
rght tums > 40, an edlysiment showld be vsed. To read the verlical axis of the chard, subbract
20 fram the actual number af rght furms

Example

Given:  Design Speed = 35 miles per hour (mph)
OHY = 250 vehicles par hour (vph)
Right Tums = 100 veéhicles per hour (vph)

Problam: Daetarming If a right-lum lane s necassary

Solution: To read the vortical aws, use 100 - 20 = B0 vehicles per hour. The figure
indicates that a right-lum lane is nol necessary, unless other faclors (e.g.,
high crash ratn) indicate a lane is neaded.

GUIDELINES FOR RIGHT-TURN LANES AT UNSIGNALIZED INTERSECTIONS
ON TWO-LANE HIGHWAYS

Figure 15.5A
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