A Summary of a Proposed Recommended Practice

Traffic Access and Impact
Studies for Site Development

BY THE TRANSPORTATION PLANNERS COUNCIL OF THE INSTITUTE OF
TRANSPORTATION ENGINEERS

Abroad range of local agency re-
quirements and technical proce-
dures for conducting site traffic access
and impact studies has evolved over a

period of time. This has led to inconsist-
encies and even disagreements on how
such studies should be performed and
reviewed and what elements should be

addressed. The Institute of Transporta-
tion Engineers (ITE) has sponsored the
development of this recommended prac-
tice to provide a basis for consistency in
these studies. It is hoped that this con-
sistency will lead to greater technical
credibility and fuller use of the conclu-
sions and recommendations of such
studies.

This report describes the key elements
required for preparing and reviewing
traffic access and impact studies for new
and expanding land developments. This
recommended practice has been pre-
pared for use by practicing traffic/trans-
portation engineers and planners, in-
cluding public agency reviewers involved
in the development approval process.

Review Process

The local agency review process should
encourage and ensure:

* A realistic awareness of other devel-
opments that are committed, planned,
proposed, and/or permitted under ex-
isting zoning.

A thorough and objective review of the
material presented in the traffic access/
impact study report.
Recommendations regarding develop-
ment of a comprehensive site access
system, including complementary and
effective off-site improvements and/or
developer participation (if needed), to
achieve an efficient and safe transpor-
tation system within and adjacent to
the development site.

Open discussions between the agency
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and the developer regarding transpor-
tation aspects of site development.

* Fair assessment of impacts and need
for improvements.

Preparation, Review, and
Timing of Study

Site traffic access/impact studies should
be prepared under the supervision of
qualified, experienced, and registered
transportation engineers with specific
training in traffic and transportation en-
gineering and several years of experience
related to preparing traffic studies for ex-
isting or proposed developments. The
ability to forecast and analyze traffic
needs for both developments and road-
way systems is essential.

Traffic access and impact study re-
views should be conducted by transpor-
tation engineers in agencies that are re-
sponsible for development review and
approval. In some cases, adjacent juris-
dictions that may be impacted by the de-
velopment should also be offered an op-
portunity to review the studies. The
review process should include detailed
analyses by the traffic and transportation
professionals who are responsible for op-
erating roadways and for planning and
implementing roadway improvements
(for example, municipal, county, state,
or regional planning agencies). Regard-
less of the reviewing agency or depart-
ment, the reviews should be carried out
by individuals with adequate applicable
training and experience in traffic/trans-
portation engineering.

Under normal circumstances there are
several stages in the development pro-
cess for which traffic access/impact stud-
ies may be appropriate:

+ Land subdivision application

* Project platting request

 Environmental assessment

+ Site plan approval

* Building permit application

» Formation of special-purpose district

* Development agreements (phased
agreement, pro-offers, etc.)

» Amendments to comprehensive plans

* Permits for major driveways

* Annexations

Such studies should be completed for
proposed developments in accordance
with local criteria, but should include at
a minimum the rezoning (or zoning var-
iance) and site plan review stages.

Recommended Threshold
for Study

In considering transportation aspects of
land development, an important ques-
tion encountered early in the process is:
“Under what conditions is a traffic ac-
cess/impact study needed?”

In general, a complete traffic access/
impact study should be conducted when-
ever a proposed development will gen-
erate 100 or more additional (new) peak
direction (inbound or outbound) trips to
or from the site during the adjacent
roadway’s peak hour or the develop-
ment’s peak hour. This site trip genera-
tion is an appropriate threshold for the
following reasons:

1. One hundred vehicles per hour rep-
resents approximately 15% of the ca-
pacity of a curb travel lane under sig-
nalized control.

2. One hundred additional vehicles per
hour can change the level of service
of an intersection approach.

3. Left- or right-turn lanes may be
needed to satisfactorily accommo-

Table 1. Recommended Baseline Criteria for Site Traffic Access/Impact Studies

Criteria

Trip Generation Threshold

100 newly generated vehicle trips in the peak direction

(inbound or outbound) during the site peak traffic hour.

Analysis Area

All roads, ramps, and intersections through which peak

hour site traffic composes at least 5% of the existing
capacity on an intersection approach, or roadway
sections on which accident potentiai or residential traffic
character is expected to be significantly impacted.

Nores: Additional criteria are discussed in other sections of the report.
Criteria are starting point for declding when and how a study should be performed (criteria should
be adjusted based on recommendations discussed in "Recommended Threshold for Study” section).

date site traffic without adversely im-
pacting through traffic.

Judgment must also enter into the pro-
cess. In some cases, although a devel-
opment will generate fewer trips than the
peak hour, peak direction threshold of
100 trips, a study may be necessary be-
cause of a localized safety or capacity
deficiency, such as:

1. Current traffic problems in the local
area, such as a high-accident loca-
tion, confusing intersection, or an in-
tersection in need of a traffic signal.

2. The current or projected level of ser-
vice of the roadway system adjacent
to the development, which will be sig-
nificantly affected.

3. The sensitivity of the adjacent neigh-
borhoods or other areas that may be
perceived as being impacted.

4. The proximity of existing or proposed
site driveways to other driveways or
intersections.

5. The ability of the adjacent, existing,
or planned roadway system to handle
increased traffic, or the feasibility of
improving the roadway system to
handle increased traffic.

6. Other specific problems or deficien-
cies that may be affected by the pro-
posed development or affect the abil-
ity of the development to be
satisfactorily accommodated.

Table 1 contains suggested baseline
criteria for site traffic access/impact stud-
ies. These can be used as a starting point
in deciding when and how such a study
should be performed. These criteria
should be adjusted for each study area,
depending on the above-listed consider-
ations.

Study Area

In large part, the contents and extent of
a traffic impact study depend on the lo-
cation and size of the proposed devel-
opment and the conditions prevailing in
the surrounding area.

An inappropriately large analysis area
will unnecessarily increase costs and
time for the developer, the study pre-
parer, and the reviewer. In determining
how large the study area should be, a
general rule of thumb is to include in the
analysis those roadways on which at least
5% of peak hour capacity at an intersec-
tion approach will be composed of trips
predicted to be generated by the new
development (see Table 1). Traffic that
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composes more than 5% of a roadway’s
capacity can represent a noticeable im-
pact to most drivers. In areas where site
traffic composes less than 5% of road-
way capacity, at a minimum the intersec-
tions adjacent to the site should be ana-
lyzed.

Care should be taken to include in the
study all known congested locations that
may be impacted by the proposed devel-
opment.

Study Horizon

The selection of years for which the
study results are to be characterized (the
study horizon) may be directly related to
local plan horizons, development phas-
ing (for this and other projects), or ma-
jor transportation system changes.

Table 2 suggests horizons that may be
appropriate for developments of various
sizes.

Peak Traffic Hour(s)

The overall purpose of most studies is to
show how traffic generated by the devel-
opment project will impact the transpor-
tation system. In general, the critical
time period for traffic generated by a
given project is directly associated with

Table 2. Appropriate Study Horizons

the peaking characteristics of both the
project-related travel and the area’s
transportation system.

The peaking characteristics of the ad-
jacent street and highway system can be
determined through analyses of traffic
count data. In many cases, the data are
available from secondary sources; in
other cases, such data need to be col-
lected. However, care should be taken to
consider potential changes in peaking
characteristics over time, particularly in
growing areas.

Consideration should also be given to
weekend and other typically off-peak
traffic. Some land uses generate their
peak traffic on evenings or weekends,
while some uses are relatively inactive
during the normal weekday. It is there-
fore recommended that weekend and
other typically off-peak conditions be re-
viewed to determine if a more detailed
analysis is required.

Field Reconnaissance and
Data Collection

After defining the study area with local
transportation and/or other reviewing
officials, one should review any major
land use or transportation system

Development Size

Suggested Horizon(s)

Small (generating less than 500
peak hour trips)

Anticipated opening year, assuming full buildout
and occupancy.

Moderate, single phase 1. Anticipated opening year, assuming full

(500-1000 peak hour trips)

buildout and occupancy.

2. Adopted transportation plan horizon year if the
development is significantly larger than that
included in the adopted plan or in forecasts
for the area.

Large, single phase (over 1000 1. Anticipated opening year, assuming full

peak hour trips)

buildout and occupancy.

2. Adopted fransportation pian horizon year.

Moderate or large, muitiple phase 1. Anticipated opening years of each major
phase, assuming buildout and full occupancy
of each phase.

2. Anticipated year of complete buildout and
occupancy.

3. Adopted transportation plan horizon year.

4. Additional years when maijor area
transportation improvement is completed.

Note: Trips generated based on rates in Trip Generation?

changes that have occurred or are ex-
pected in the study area during the study
period. Traffic generated by all approved
and reasonably expected development in
the study area should be included in the
analyses; appropriate information
should be obtained.

The collecting of available data should
be accompanied by a detailed reconnais-
sance of the project site, area roadways,
and the surrounding vicinity. This should
include recording all relevant character-
istics needed for the analysis plus obser-
vations of existing traffic conditions.

Current data should also be collected
to supplement available information as
necessary. New data should be obtained
in surveys consistent with procedures
described in the current edition of the
Manual of Traffic Engineering Studies.'

Non-Site Traffic Forecast

Estimates of non-site traffic (traffic that
is not generated by the site in question)
are required to complete the analysis of
horizon year conditions. These estimates
characterize the estimated “base” con-
ditions without development of the sub-
ject site.

Non-site traffic consists of two com-
ponents:

+ through traffic, consisting of all move-
ments through the study area without
origin or destination in the study area,
and

« traffic generated by all other develop-
ments in the study area (trips having
an origin or destination in the study
area).

There are three principal methods of
projecting non-site traffic: ‘‘build-up,”
area transportation plan data or mod-
eled volumes, and trends or growth
rates. Each has its own appropriate use
and is based on different data, which
may be available or generated as part of
the site traffic access/impact study.

The “build-up’’ technique will nor-
mally provide the most accurate and
most easily traced results, especially for
analysis of developments in areas of
moderate growth over a period of 10
years or less. Use of transportation plan
data, if locally credible and adaptable to
the study year, is generally the second
best method, but it is particularly useful
for large developments that will be built
over a long period in an area of high
growth. It should be noted, however,
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that 20-year forecasts may be too distant
to be applicable in some cases or accu-
rate enough for operational analyses. If
neither of the first two methods can be
used, then the growth rate method is ap-
propriate.

These methods should be carefully
considered based on the study issues and
objectives, available data, and reviewing
agency preferences or requirements.
The final selection should be made only
after discussions with the reviewing
agency.

Changes to the present or assumed
transportation network should be deter-
mined from local and state capital im-
provement programs and plans that have
approved funding schedules for imple-
mentation. A realistic assessment of tim-
ing and certainty should be made. It is
critical not to assume improvements that
might or might not be made in the fu-
ture. On the other hand, omission of a
likely improvement may result in inac-
curate traffic estimates and a distorted
analysis. The credibility of the entire
study may hinge on whether the base
transportation system assumptions are
credible. The review agency should con-
cur with assumptions of improvements.

The impacts of transportation system
changes must be estimated. Diversion of
volumes from other facilities to new or
improved facilities should be estimated.
These changes, whether they are rela-
tively minor or major, can raise or lower
traffic volumes at a particular location by
enough to affect levels of service.

In areas with significant transit ser-
vice, changes in modal split should be
considered. Only areas with existing or
committed frequent service should be
identified as having significant impact
potential.

It is critical to make sure that corridor
volumes are consistent both before and
after the reassignment. This can be done
by using a screenline technique to com-
pare corridor volumes crossing strategi-
cally selected lines drawn perpendicular
to the corridor.

Site Traffic Forecast

One of the most critical elements of site
impact studies is estimating the amount
of traffic to be generated by a proposed
development. This is usually done by us-
ing trip generation rates, which are com-
monly expressed in trips per unit of de-
velopment.

Trip generation rates are often the
most critical factor in assessing impacts
and needs for a proposed development.
A small difference in a forecasted trip
generation rate may result in a signifi-
cant change in the resulting transporta-
tion decisions and financial commit-
ments. The outcome of the entire site
impact study can depend solely on the
question of appropriate trip generation
rates. Trip generation rates must there-
fore be determined carefully and must
be defensible using a combination of
available data and professional judg-
ment.

The following basic steps should be
followed in determining the appropriate
trip generation rate:

» Check availability of local trip gener-
ation rates for comparable sites.

If time and funding permit and local
data for similar developments are not
available, conduct trip generation
studies at sites with characteristics sim-
ilar to those of the proposed develop-
ment. Characteristics of land uses sur-
veyed and the statistical validity of the
sample must be considered in deter-
mining their validity.

Check national sources for an appli-
cable range in trip rates.”

Determine the design level of traffic to
be utilized for the analysis and select
appropriate rates.

Determine any adjustments that may
be applied to trip rates to account for
the specific characteristics of the de-
velopment in question (e.g., high
transit usage, true mixed-use develop-
ment). Account for internal or multi-
ple-purpose trips within large devel-
opments.

Select the most appropriate trip gen-
eration rates.

Document the reasons for any varia-
tion from normally recognized gener-
ation rates and for assumptions unique
to the development being studied.

A table should be provided in the
study report showing the categories and
quantities of land uses, with the corre-
sponding appropriate trip generation
rates or equations (with justification for
selection of one or the other), and re-
sulting number of trips. For large devel-
opments that will be phased in over
time, the table should also provide ex-
pected trip generation for each signifi-
cant phase.

Sources

The source(s) of trip generation esti-
mates to be utilized should be agreed
upon by the preparer of the traffic study
and the agencies that have study review
and approval authority. These sources
should be referenced in the study report.

If existing data samples are very lim-
ited, additional local data should be col-
lected at a credible number of similar
sites to provide a trip generation esti-
mate.

The user of trip generation data
should take into account where the data
were collected. For example, national
data bases contain data that were col-
lected almost exclusively at suburban lo-
cations or outlying areas within the cen-
tral cities. Adjustments to these rates
may have to be considered to reflect the
study site, including the availability of
public transportation and paratransit,
the number of walk-ins, and the prox-
imity of other developments.

Rate Variations

Trip rates or equations for an average
weekday are appropriate for most, but
not all, land uses. Uses such as shopping
centers, banks, and restaurants exhibit
different daily patterns that should be
taken into account. For some land uses,
Friday or Saturday trips are greater than
average weekday trips; since Friday (or
Saturday) occurs 52 times a year, that
day, rather than the average weekday,
may be the design or analysis period for
those uses. Seasonal variations are also
important for some land uses.

Pass-by Trips

It is usually assumed that all trips enter-
ing and exiting a new development are
new trips, which were not made to or
through the area prior to the develop-
ment being completed. However, a por-
tion of these trips may be ‘“‘captured”
from trips already being made to other
existing developments on the adjacent
street system or merely passing by on the
way from one place to another. This is
particularly true for non-residential de-
velopments. The driveway volume for a
new development may therefore be sig-
nificantly different from the amount of
traffic the development adds to adjacent
street systems. Retail establishments,
restaurants, banks, service stations, and
convenience markets attract people from
the passing stream of traffic; hence, such
trips are called pass-by trips.
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Only limited data are available to ad-
just the trip generation rates for pass-by
trips. The information on pass-by trips
included in the ITE trip generation re-
port should be reviewed.? Because of the
limited data available, adjustments
should be applied carefully. If pass-by
trips are a major consideration for the
land use in question, studies and inter-
views at similar land uses should be con-
ducted or referenced.

Mixed-Use Developments

Most of the trip generation rate data
available have been developed from
measurements at isolated single-use de-
velopments. When different land uses
are combined at a site, simply adding the
single-use rates together can result in a
total trip generation estimate that is too
high because it has not accounted for
internal trip making among on-site land
uses. The latest edition of Trip Genera-
tion provides some information on this
subject.> Any significant differences be-
tween sums of single-use rates and pro-
posed mixed-use estimates should be
justified in the study report.

Unusual Land Uses

From time to time, it will be necessary
to estimate the trips expected to be gen-
erated by a special or unusual land use
type. In those cases, it will be difficult
to obtain information from existing da-
tabases or to collect data at sites with
such land uses. In these cases, judgment
must be used to identify another land use
or combination of land uses that may
exhibit similar trip generation character-
istics to the land use in question, and for
which data are available or can be col-
lected. The reasoning and data used in
developing a trip generation rate for spe-
cial/unusual generators should be justi-
fied and explained in the report.

Site Traffic Distribution
and Assignment

The distribution and assignment of site
traffic to the roadway system is necessary
to analyze the impacts of the proposed
project on roadway links and intersec-
tions within the study area. After an es-
timate of the total traffic into and out of
the site has been made, the next step is
to distribute and assign that traffic (in-
cluding captured trips) to the roadway
system. The trip distribution step pro-
duces origin-destination trip estimates.

The assignment step produces estimates
of how much of the site traffic will use
each access route between the origins
and destinations.

The directions from which traffic will
access the site can vary depending on
many factors, including:

» Type of proposed development and
area from which it will attract traffic,

» Competing developments (if applica-
ble),

« Size of proposed development,

* Surrounding land uses and population,
and

» Conditions on surrounding street sys-
tem.

Influence Area

Prior to trip distribution of site-gener-
ated trips, an influence area should be
defined. The influence area should con-
tain a high percentage (approximately
80% or more) of the trip ends that will
be attracted to the site. If a market study
has been done, it should be used in es-
tablishing the influence area. If no mar-
ket study is available, an influence area
should be established based on a reason-
able documented estimate. There are
various other methodologies that can be
used to estimate site traffic distribution.
Two of the most common involve estab-
lishing an influence area based on a rea-
sonable maximum convenient travel time
to the site or delineating area boundaries
based on locations of competing devel-
opments. The former is more typically
utilized; selection of either of these last
two methods should be based on char-
acteristics of the development.

Distribution Methods

The three most common acceptable
methods for estimating trip distribution
are analogy, trip distribution model, and
surrogate data. (These methods are de-
scribed more fully in the complete re-
port.)

Whichever method is used, trip distri-
bution should be estimated and analyzed
for each horizon year. A multi-use de-
velopment may require more than one
distribution and coinciding assignment
for each phase (for example, residential
and retail phases on the same site). Con-
sideration should also be given to
whether inbound and outbound trips will
have similar distributions. In some
cases, these distributions will be differ-
ent because of tripmaker or roadway sys-
tem characteristics.

Assignments

Trip assignment should be made consid-
ering logical routings, available roadway
capacities, left turns at critical intersec-
tions, and projected (and perceived)
minimum travel times. In addition, mul-
tiple paths should often be assigned be-
tween origins and destinations to achieve
realistic estimates rather than assigning
all of the trips to the route with the
shortest travel time. The assignments
should be carried through the external
site access points and in large projects
through the internal roadways. When
the site has more than one access drive-
way, logical routing and possibly multi-
ple paths should be used to obtain real-
istic driveway volumes. The assignment
should reflect conditions at the time of
the analysis.

Assignments can be accomplished
either manually or with applicable com-
puter models.

If a thorough analysis is required to
account for pass-by trips, the following
procedure should be used:

1. Determine the percentage of pass-by
trips in the total trips generated.

2. Estimate a trip distribution for the
pass-by trips.

3. Perform two separate trip assign-
ments, based on the new and pass-by
trip distributions.

4. Combine the pass-by and new trip as-
signments.

Upon completion of the initial site
traffic assignment, the results should be
reviewed to see if the volumes appear
logical given characteristics of the road
system and trip distribution. Adjust-
ments should be made if the initial re-
sults do not appear to be logical or rea-
sonable.

Redevelopment Projects

Traffic estimates for any site with current
traffic activity should reflect not only
new traffic associated with the site’s re-
development, but also the trips sub-
tracted from the traffic stream because
of the removal of a land use.

The traffic impact report should
clearly depict the total traffic estimate
and its components.

Analysis
Level of Service
Capacity analyses should be performed
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at each of the major street and project
site access intersection locations (signal-
ized and unsignalized) within the study
area. In addition, analyses should be
completed for roadway segments
deemed sensitive to site traffic. These
may include such segments as weaving
sections, ramps, internal site roadways,
parking facility access points, and res-
ervoirs for vehicles queuing off site and
on site. Other locations may be deemed
appropriate depending on the situation.

The recommended level-of-service
analysis procedures are detailed in the
most recent edition of the Highway Ca-
pacity Manual.® The definition and pro-
cedures for calculating the levels of ser-
vice are different from those used in
other methods. In most urban areas, the
overall level-of-service ratings A, B, C,
and D are normally considered accept-
able for signalized intersections (levels C
or better are considered desirable);
level-of-service E or F is normally un-
desirable.

The operational analyses in the High-
way Capacity Manual should be used for
analyzing existing conditions, traffic im-
pacts, access requirements, or other fu-
ture conditions for which traffic, geo-
metric, and control parameters can be
established.

Several other factors should also be
analyzed. These include:

* Safety,

+ Circulation patterns,

« Traffic control needs,

+ Transit needs or impacts,

+ Transportation system management,

* Neighborhood impacts,

* Adequacy of on-site parking facilities
(and off-site parking facilities, if any
are to be used for site-generated park-
ing),

» Pedestrian and bicycle movements,
and

+ Service and delivery vehicle access.

Identification of Impacts,
Needs, and Common
Deficiencies

Analysis and plan development are con-
ducted in an iterative process that is re-
quired for each time horizon and key lo-
cation. The analysis is intended to show
the relationship between operations and
geometry and to assess deficiencies, as
well as identify alternatives for further
consideration.

For example, an assessment of inter-

nal circulation will show the relationship
between external access points and
building access locations, drop-off
points, delivery points, and parking lo-
cations.

The analyses described above plus the
planning principles described later in the
report provide the basis for identifying
transportation deficiencies and needs re-
lated to the proposed developments.
These analyses should be conducted for
base conditions (without the proposed
project) and again with the proposed
project to ascertain the incremental im-
pact of the project and the incremental
needs it generates.

When the analyses indicate that a par-
ticular location is projected to operate at
a desirable level of service, then no im-
provements are required. If, however,
deficiencies are recognized, then im-
provements in access, geometry, or op-
erations must be investigated. When
reasonable improvements cannot suffi-
ciently accommodate projected traffic,
more detailed assessments of project
size, land use, or development phasing
may be required. It is important to as-
sess a range of alternatives to provide
options that are viable, efficient, eco-
nomical, and potentially acceptable to
the community.

Phasing of major projects is often re-
quired in areas where the existing infra-
structure may be limited and extensive
improvements are needed. Many major
projects require improvements to the
area roadway infrastructure, both inter-
nally and externally. The nature of these
improvements and their timing can be
related to the phasing of the develop-
ment, as well as the changes within the
region as a whole.

Site Access and Off-Site
Improvements

Before any recommendations can be
reached, a set of objectives must be es-
tablished. The recommendations should
provide safe and efficient movement of
traffic to and from and within and past
the proposed development, while mini-
mizing the impact to non-site trips.
Other objectives may also be identified;
route continuity, circulation system com-
prehensibility, and progression of traffic
flow are all important.

In general, the target level of service
should be established in municipal
guidelines or in discussions with repre-

sentatives of the review agency. Within
urban areas it is recommended that
either of the following two levels of ser-
vice be adopted as the goal of the anal-
ysis:

1. All intersections should operate at
level-of-service D (or better) during
the peak traffic (design) hour of the
roadway system, or

2, In areas where current levels of ser-
vice are D or worse, this baseline
level of service must be maintained
or improved after development. For
example, if the level of service prior
to the development is E, then once
the development is in place, the level
of service must be at least E. Where
the level of service is F, the project
must result in estimated delay being
no worse than the “non-site” condi-
tion. Cost-effective improvements
may, of course, boost the level of ser-
vice above F or E. Such factors as
safety may also warrant these im-
provements.

The subsequent qualitative determi-
nations and judgments concern site ac-
cess locations and capacities and off-site
roadway improvements.

Recommendations for improvements
should include both off-site and on-site
locations. Recommendations should re-
flect scheduled and recommended road-
way network improvements and addi-
tional developments in and near the site.
The timing of these elements is impor-
tant.

Resulting recommendations may be
classified into four major categories:

1. Regional or subregional network im-
provements serving the development
site.

2. Local improvements adjacent to the
development site.

3. Site specific access improvements.

4. Program changes.

Physical roadway improvements
should be described in terms of traffic
lanes, intersection improvements, traffic
control, general right-of-way needs, and
other significant characteristics. Opera-
tional or policy actions should be clearly
defined.

A detailed discussion regarding devel-
opment of each type of recommendation
is included in the complete report.

It is important to view recommenda-
tions for improvements within appropri-
ate time perspectives. Recommenda-
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tions should be sensitive to the following
issues and questions:

» Timing of short-term and long-term
network improvements that are al-
ready planned, scheduled, and/or
funded.

Time schedules of adjacent develop-

ments.

Size and timing of individual phases of

development.

* Right-of-way needs and availability of
additional right-of-way within appro-
priate time frames.

* Local priorities for both transportation

improvements and funding.

Cost effectiveness of implementing im-

provements at a given stage of devel-

opment.

Necessary lead time for additional de-

sign and construction.

Very often a series of improvements
needed for a major development may be
implemented in more than one order. In
such cases, the improvements should be
implemented to achieve maximum com-
patibility with the overall roadway sys-
tem configuration needed for network
effectiveness.

On-Site Planning
Principles

An integral part of an overall traffic im-
pact study relates to basic site planning
principles: It is extremely important to
fully integrate off-site roadway improve-
ments with on-site recommendations.

Internal design will have a direct bear-
ing upon the adequacy of site access
points. The identification of access
points to the external roadway systems
and subsequent recommendations re-
lated to the design of those access points
are directly related to both the direc-
tional distribution of site traffic and the
internal circulation system configura-
tion.

In principle, the site plan should in-
clude the following:

+ Entrance and exit locations, required
lanes, and required queuing distances.

¢ Internal roadway circulation systems to
carry vehicles between the access
points and parking areas, pick-up/
drop-off points, and drive-through
lanes.

* On-site truck service bays, routes,
turning points, and roadway access
points (separate from those of patron
or employee vehicles, where possible).

» Optimal building locations developed
in conjunction with site planners.

+ Appropriate building entrance loca-
tions, major parking areas, and pedes-
trian routes.

It must be understood that simply pro-
viding access to a site by means of curb
cuts does not necessarily mean that ac-
cess to the development has been ade-
quately addressed. The quality of access
as it relates to the internal site circula-
tion and design will have a direct rela-
tionship on the quality of traffic flow in
and around the site development and a
direct impact on public safety.

Access Points

The number of access lanes, adequate
vehicle storage, appropriate signing and
striping, and provision for pedestrian in-
teraction are all elements that should be
fully consistent with requirements of the
local jurisdiction for off-site roadway in-
tersection links.

Joint access (the sharing of a driveway
access point by two or more properties)
is desirable, particularly where property
frontages are short and driveway vol-
umes will be low. Such driveways should
be located on joint property lines or be
accessible via cross access easements on
the private property being served by the
joint driveway.

Site access points should be located
and designed in accordance with the fol-
lowing guidelines:

1. Adequate spacing should be main-
tained from adjacent street and
driveway intersections.

2. If the driveway is proposed to be sig-
nalized, it should be located to facil-
itate traffic progression past the site.

3. Access driveways should intercept ap-

proaching traffic as efficiently as pos-

sible.

Adequate inbound and outbound ca-

pacity should be provided in propor-

tion to the distribution of site traffic.

The number of driveways should be

compatible with site access capacity

needs and should minimize adverse
impacts on adjacent roads.

Two-way driveways should generally

intersect adjacent roadways at 75- to

90-degree angles.

6. The capacity of on-site intersections
should be sufficient so traffic entering
the site does not back up onto the
adjacent street.
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Vehicular Queuing Storage

Provision for appropriate vehicular exit
queuing should be made at all access
drives to a development. High-volume
entrances should provide sufficient
queuing capacity between the street and
the internal circulation road or aisle so
as to accommodate inbound traffic
surges without forcing traffic to queue
back onto the external roadway system.

Analyses should be performed to pro-
vide usable estimates of necessary queue
lengths to be accommodated at signal-
ized intersections.® The same proce-
dures should be used for on-site queuing
reservoirs and for off-site left- and right-
turn lanes.

Drive-in and drive-through develop-
ments, such as banks, car washes, and
fast-food restaurants, should be pro-
vided with adequate queue storage ca-
pacity to accommodate normal peak
queues.

Internal Vehicular Circulation

Internal circulation roads should be
striped and signed in a manner consis-
tent with the Manual on Uniform Traffic
Control Devices® and be designed to
safely and efficiently deliver vehicles to
their respective destinations.

The design, alignment, and location of
internal circulation roads should be care-
fully reviewed. Close adherence to the
principles used in off-site roadway sys-
tems should be maintained.

Service and Delivery Vehicles

Service and delivery vehicles require
separate criteria for movement to and
from the site.

Vehicle turning paths should be suffi-
cient to accommodate the largest vehi-
cles anticipated to travel on the site, or
should accommodate a locally required
design vehicle (often an emergency ve-
hicle).

Access points expected to be used by
service vehicles should have turning
paths sufficient to allow service vehicles
to enter and exit the site without en-
croaching upon opposing lanes or
curbed areas.

There should be sufficient separation
between external and internal circula-
tion roads to allow service vehicles to be
fully stored on the premises without
blocking access to parking spaces or in-
ternal roadway circulation systems.

Service vehicle routes should be des-
ignated and signed between access
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points and loading facilities to (a) ensure
adequate turning paths for service vehi-
cles moving through the site, (b) identify
those areas on site that need heavy duty
pavement, and (c) ensure the most direct
route for the service vehicle to reach the
loading dock.

A sufficient number of loading berths
should be provided to accommodate an-
ticipated service and delivery activity.

Building Service Drives

Building service drives are those road-
ways immediately adjacent to the build-
ing and its entrances. They usually serve
one or all of four purposes:

1. Fire and/or emergency vehicle access.

2. Pedestrian pick-up/drop-off adjacent
to buildings.

3. Internal circulation.

4. Recirculation in parking areas.

These roadways should be designed with
sufficient width to accommodate these
functional needs.

When reviewing and developing site
plans, one overall basic criterion should
be applied: the access drives, internal
circulation drives, service drives, and
parking areas act together as one system
and should function and be signed as one
system.

As part of the overall site planning,
public transportation, pedestrians, and
bicyclists should also be considered.

Parking

Parking is addressed in numerous docu-
ments. Discussions about specific di-
mensions, parking angles, and parking
ratio requirements are all issues ad-
dressed in detail in other publications.
In addition to affecting convenience, the

number of parking spaces and the design
of parking facilities provided may have
bearing upon the efficiency and safety of
the project.

The Study Report

The purpose of a site traffic access/im-
pact study report is to document the pur-
pose, procedures, findings, conclusions,
and recommendations of the study. The
most common uses for these reports are
to (a) provide developers or designers
with recommendations on site selection,
site transportation planning, and traffic
impacts, (b) aid public agencies in re-
viewing the attributes of proposed de-
velopments in conjunction with requests
for annexation, subdivision, zoning,
building permits, or other development
reviews, and (c) establish or negotiate
mitigation requirements where off-site
impacts require improvements beyond
those otherwise needed. In recent years,
such reports have also been used by pub-
lic agencies to levy impact fees or assess
developer contributions to roadway fa-
cility improvements.

The documentation for a traffic access
and impact study should include, at a
minimum:

» Study purpose and objectives.

* Description of the site and study area.

« Existing conditions in the area of the
development.

* Anticipated nearby development.

+ Trip generation, trip distribution, and
modal split.

* Projected future traffic volumes.

* An assessment of the change in road-
way operating conditions resulting
from the development traffic.

Comments are being sought to assist
the consideration for adoption of the
report as an ITE recommended prac-
tice. Comments should be submitted
by October 15, 1988. Comments,
questions, and any requests for a

public hearing should be directed to:
Professional Programs Department,
Institute of Transportation Engi-
neers, 525 School Street, S.W., Suite
410, Washington, D.C. 20014-2729
USA; phone 202/554-8050.

* Recommendations for site access and
transportation improvements needed
to maintain traffic flow to, from,
within, and past the site at an accept-
able and safe level of service.

The analysis should be presented in a
straightforward and logical sequence. It
should lead the reader step-by-step
through the various stages of the process
and resulting conclusions and recom-
mendations.

The recommendations should specify
the time period within which the im-
provements should be made (particularly
if the improvements are associated with
various phases of the development con-
struction), the estimated cost of the im-
provements, and any monitoring of op-
erating conditions and improvements
that may be required.

Data should be presented in tables,
graphs, maps, and diagrams wherever
possible for clarity and ease of review.

To facilitate examination by reviewing
agencies, an executive summary of one
or two pages should be provided, con-
cisely summarizing the purpose, conclu-
sions, and recommendations.

The report documentation outlined
above provides a framework for site traf-
fic access/impact study reports. Some
studies will be easily documented using
this outline. However, the specific issues
to be addressed, local study require-
ments, and the study results may warrant
additional sections.
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