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mi? square miles 2.59 kilometers squared ~ km? km?  kilometers squared 0.386 square miles mi?
VOLUME VOLUME
fl oz fluid ounces 29.57 milliliters ml ml milliliters 0.034 fluid ounces fl oz
gal gallons 3.785 liters L L liters 0.264 gallons gal
ft3 cubic feet 0.028 meters cubed m? m? meters cubed 35.315 cubic feet ft3
yd? cubic yards 0.765 meters cubed m? m® meters cubed 1.308 cubic yards yd?
NOTE: Volumes greater than 1000 L shall be shown in m®.
MASS MASS
0z ounces 28.35 grams g g grams 0.035 ounces 0z
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°F Fahrenheit (F-32)/1.8  Celsius °C °C Celsius 1.8C+32  Fahrenheit °F
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1 Introduction

Chapter 3, Section 3 (“Traffic Impact Studies™) of the 2005 Development Review Guidelines
(DRG) provides guidance on the preparation of traffic impact studies (TISs). This recommended
best practices document supplements the TIS section of the DRG by identifying key technical
issues to consider in the scoping and preparation of TISs and recommends best practices for TIS
development.

1.1 Traffic Impact Studies

TISs are used by the Oregon Department of Transportation (ODOT) and staff of other
transportation agencies to forecast future system effects

from proposed development projects and to predict the The Importance of Traffic Analysis
useful life of a transportation project against a future When impacts are not accurately
expected land use scenario. When impacts are not projected through the traffic analysis
accurately projected through the traffic analysis process, process, the best decisions may not

be made. Poor decisions can result
in traffic congestion, safety issues,
or unnecessary improvements.

the best decisions may not be made. Poor decisions can
result in traffic congestion, safety issues, or unnecessary

improvements.

TIS analysis requires consideration of a number of key variables used to project future
operations after a proposed improvement is implemented. Examples of variables include
forecasted trip generation, trip distribution, future traffic conditions, and capacity and
performance of roadway improvements. The assumptions made about key variables may affect
the implementation of land use and transportation plans, positively or negatively.

Credible and accurate TISs are important for community development and livability. TISs with
either overly conservative or aggressive estimates can create problems. For individual projects,
overly conservative TISs may result in wasted resources for improvements that are not needed.
The cumulative effect of overly conservative TISs may be perceived as an agency antigrowth
bias to the development community. The other extreme occurs when assumptions made about
the basic variables allow the applicant (also referred to as the developer) to underestimate
projected impacts from development, or over-assume available capacity. Outcomes from this
situation can include unanticipated congestion and safety problems, inappropriate or “throw-
away” mitigation, and a “chasing the last trip” phenomenon, meaning the traffic effects of
approved and built projects become the burden of future development. In the case of a
modernization project, a 20-year design life volume may be reached much sooner than the
projected 20 years, with the result that system improvements are consumed at an accelerated
rate. An accurate TIS that represents the applicant’s intentions provides all parties with the
proper information to make quality decisions.

Organizational issues or conflicts of interest that may or may not affect the analysis outcomes
are best discussed during scoping and managed accordingly by the relevant parties in advance
of conducting the analysis.
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1.2 Rationale

The purpose of this Recommended Best Practices document is to:

e Ensure that critical transportation and development issues are considered in the scoping
process and addressed in TISs

e Provide a recommended best practice for preparers and reviewers

* Promote increased understanding of key issues to consider in TISs

This document does not outline ODOT’s requirements for preparing TISs. The ODOT TIS
section of the DRG (Chapter 3, Section 3) provides specific elements to include in TISs. The
recommended best practices provided in this document supplement the DRG TIS requirements
and help to assure that consistent and proper best practices are applied for land use actions
proposed on or adjacent to ODOT facilities or that will have a significant effect on ODOT
facilities. For the purposes of this document, the term TIS also applies to traffic impact analysis
or transportation impact analysis (TIA) studies. The use of this document should not be limited
to TISs prepared for ODOT. This document is equally applicable to TISs prepared for local
jurisdictions and local transportation agencies.

1.3 Process

The process that led to the development of this Recommended Best Practices document is
illustrated in Exhibit 1.

EXHIBIT 1. Recommended Best Practices Development Process

TIS Validation Trend
Case Studies Interviews Analyses

{

" Recommended
Research _,_ Additional __ ‘gt practices
Topics Analyses Document

A

Review of Other
TIS Guidelines

TBO32006001POX 328224 33.06 310106 ks

1.3.1 TIS Case Studies

Twelve case study TISs that projected future system impacts for private development proposals
were evaluated (Appendix A and Appendix B). These projects primarily consisted of large,
private commercial developments located on or near ODOT facilities ranging in years from 1991
to 2004. The case studies represented urban, urban fringe, and rural areas. At least one case
study site was located in each ODOT region. One case study sheet was completed for each of
the 12 case study sites. The sections for the case study sheets were as follows:
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e Project Information: Basic information about the project
e Summary of TIS: Key findings, as reported in the TIS
e TIS Scope and Approach: Parameters used for the TIS analysis

* Assessment of Findings: Predicted conditions in the TIS compared with the actual (2005)
conditions

1.3.2 Validation Interviews

A jurisdictional interview was conducted to capture qualitative contextual information for each
case study site (Appendix A). A list of general, open-ended questions was used for all case
study sites. Additional site-specific questions were used to clarify the context of the case study
site and TIS. The desired information focused on reasons for deviation from the plan, and
secondary and indirect impacts resulting from the development approval.

1.3.3 Trend Analyses

The quantitative and qualitative results of the case studies and validation interviews were
evaluated to identify similarities and differences among the reviewed TISs (Appendix B).
Criteria where TIS predictions were most consistent with actual conditions were:

e Interviewee Level of Satisfaction
e Site Built as Planned
Criteria where TIS predictions were partially consistent with actual conditions were:

e Intersection Operations

e Total Intersection Traffic

e Daily Trips Predicted

e Trip Distribution

e Intersection Traffic Growth

Criteria where TIS predictions were least consistent with actual conditions were:
e Peak Hour Trips Predicted

e Individual Turning Movements

1.3.4 Review of Other TIS Guidelines

An Internet search located 55 other TIS guidelines, although search results indicated that many
jurisdictions either do not have TIS guidelines or these guidelines are not posted on the Internet.
The methods and processes of these 55 other TIS guidelines were reviewed (Appendix C). Of
the reviewed guidelines, 20 percent were State Department of Transportation agencies other
than ODOT, 20 percent were counties, and 60 percent were cities. The review identified no
unique TIS guidelines, although minor unique elements occurred in some of the researched
guidelines.
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1.3.5 Research Topics

Based on the case study analysis, TIS trends analyses, and review of other TIS guidelines,
research topics were identified for this Recommended Best Practices document (Appendix D).

1.4 Relationship to Existing ODOT Guidelines

Chapter 3, Section 3 of the 2005 DRG gives guidance

for the preparation of TISs. This document Use of This Document
complements the DRG by providing guidelines for This document complements the
the selection of key topics to address in the TIS DRG by providing guidelines for the

scoping process, and by outlining recommended best
practices for use in TISs.

The authority of ODOT to require a TIS is outlined in

DRG Chapter 3, Section 3.02. The following to ODOT TISs. This document is
regulations apply to TISs and this Recommended Best equally applicable to TISs for local
Practices document. These regulations are jurisdictions and transportation
summarized in more detail in the DRG: agencies.

selection of key topics to address in
the TIS scoping process, and by
outlining recommended best
practices for use in TISs. The use of
this document should not be limited

Transportation Planning Rule (TPR) (Oregon Administrative Rule [OAR] 660-012):
Provides the regulatory framework to integrate land use and transportation planning. The
TPR requires local governments to provide notice and coordinate with ODOT on potential
comprehensive plan, zoning, and ordinance changes related to land use that may have a
significant effect on transportation facilities.

Division 51 (OAR 734-051): Establishes procedures and criteria to govern highway
approaches, access control, spacing standards, medians, and restriction of turning
movements in compliance with statewide planning goals.

Development Review Guidelines (Chapter 5 of the Access Management Manual):
Provides information to help ODOT staff respond to land use and development proposals
that affect state transportation facilities.

Exhibit 2 illustrates the relationship of state law, local regulations, and ODOT standards to TIS
development. This Recommended Best Practices document is intended to support TIS preparers
and reviewers.

1.5 Best Practices Document Overview

Subsequent sections of this document are organized as follows:

Section 2—Scoping: Defines the recommended approach to developing a scope of work for
TISs. Describes how best to tailor the TIS work plan to the proposed development.

Section 3—Recommended Best Practices Use: Identifies key variables that should be
covered in the TIS.

- Land Use Code Selection and Application: Explains land use code selection,
independent variable selection, and estimation of trip generation methods.
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- Pass-By Trip Reduction Assumptions: Discusses when and how to apply pass-by trip
reductions. Provides criteria for when and how to apply Institute of Transportation
Engineers (ITE) manual rates. Discusses local survey methods.

- Seasonal Variations: Provides additional explanation of ODOT’s TIS guidelines.

- Evaluation of Other Modes: Provides background to consider operational and safety
implications for bicycle and pedestrian, transit, and trucks. The analysis needs to be
tailored to the proposed development and setting.

- Analysis Software: Introduces the analysis that the Federal Highway Administration
(FHWA) conducted on traffic analysis tools, including a primer, methods for selecting
the appropriate tool, and guidelines for applying microsimulation modeling software.

- Regional Demand Model versus Growth Rates: Amplifies three methods used to
determine future background traffic volumes—regional models, cumulative analysis,
and growth trends. ODOT’s DRG addresses each method in detail.

- Future Year Analysis: Elaborates on the ODOT Development Review Guidelines and
provides alternative information.

- Safety: Provides background for considering safety when analyzing the traffic impacts
of proposed development.

Section 4—Summary

Appendix A—Case Study Summary Sheets

Appendix B—Trends Analysis Memorandum and Case Study Analysis Methodology
Appendix C—List of Reviewed TIS Guidelines

Appendix D—Research Topic Findings Technical Memorandum

Appendix E—Examples of Guidance Letters and Scoping Checklists
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EXHIBIT 2. TIS Recommended Best Practice Relationship

Local Guidance Perform Approval
Regulations Documents Analysis Process

TSRO0 T 06 5106 b



2 Scoping

ODOT, the local jurisdiction, and the applicant should discuss and agree on the scope, analysis
methods, and assumptions prior to initiating the TIS. Consultation with ODOT and other
affected transportation agencies will be needed to establish a suitable scope and level of detail
for each development proposal project. Initiating a pre-application scoping meeting with ODOT
is strongly encouraged, because the scoping stage is the best opportunity to identify critical
issues and requirements for TISs, ensure timely review of the TIS, and avoid approval delays
related to the transportation analysis.

As stated in the DRG, the purpose of creating a scope
of work for TISs is to define the study area
boundaries, establish the analysis requirements, and The effectiveness of the final TIS is
convey specific concerns to be addressed in the TIS. directly related to the quality of initial

. scoping. ODOT, applicable local
The scope of work should be created with the goal of jurisdictions, and the applicant should

TIS Scoping

identifying the proposed development’s impacts on discuss and agree on the scope,

the transportation system, as well as the potential analysis methods, and assumptions in
improvements necessary to mitigate capacity, a pre-application scoping meeting prior
operation, and safety impacts of the development. to initiating the TIS.

The effectiveness of the final TIS in evaluating
impacts and associated mitigation options is directly related to the quality of initial scoping. In
developing a TIS, the scope and related budget should be balanced with the context, scale, and
complexity of the proposed development (Exhibit 3).

EXHIBIT 3. Need for Balancing in TIS Development

Content,
Scale, and
TIS Scope Complexity
and Budget of Proposal
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ODOT has not developed a statewide scoping checklist

because a checklist that is representative of all potential No Statewide TIS Scoping Checklist
scenarios for locations throughout the state is not ODOT has not developed a
feasible. Two examples of scoping checklists are statewide scoping checklist. In place

provided in Appendix E of this document. Appendix E of a checklist, this document should
also provides examples of scoping guidance letters ggoc?:sﬂltggq;%rtgeneral guidance on
developed by ODOT. The scoping checklists and pIng '

guidance letters in Appendix E are examples and are

not intended to be all-encompassing or applicable to every situation. In place of a statewide
checklist, this Recommended Best Practices document should be consulted for general guidance
on scoping elements.

The initial TIS scoping meeting should identify study issues, needs, assumptions, procedures,
available sources of data, past and related studies, report requirements, and other topics
relevant to prepare the TIS. Items that should be considered in the scoping meeting are as
followvs:

e Proposed land uses

e Existing land uses

e Study area limits

* Number of project phases

e Horizon year of buildout or years for multiphase projects related to the proposal
e Full buildout of uses already planned per existing zoning

e Background traffic data assumptions and methods for projecting growth
e Other developments currently approved or underway

e Modal considerations

e Traffic counts needed

e Study intersections

e Trip generation method and sources

e Trip reduction factors

e Trip distribution methodology

e Analysis software

e Committed and programmed roadway improvements

e Safety data resources

e Potential safety hazards

 Number, locations, capacity, and safety issues related to access points

e Potential mitigation opportunities

In addition to discussing the above items, ODOT or the local jurisdiction should provide
available relevant data at or after the scoping meeting, including:

e Traffic counts—traffic counts should be no more than 1 year old from the date the report is
prepared. Counts between 1 and 3 years old must be factored to the current year. If the
proposed project is located in a high growth area, the collection of new traffic counts is
recommended.

e Traffic signal phasing
e Traffic signal timing
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Improvement plans and programs

Transportation and comprehensive plan information

Data on planned or approved developments within the study area
Safety data

Relevant agency policies

Other information directly relevant to the required study

Exhibit 4 summarizes the TIS development process. During TIS development, the preparers and
reviewers should scope the planned project based on site context, perform the TIS fit for
development proposal, check the analysis against what was reasonably expected as an outcome,
refine the analysis examining sensitivity and proposed mitigation, and agree to proposed
mitigation and conditional uses to be recommended to achieve approval.

EXHIBIT 4. TIS Development Process

Develop scope
based on project
and site context

PLAN
- / \ N

mitigation and study fit

conditional uses for proposal
Traffic Impact
Study Process

REFINE CHECK

; ] Does the analysis

Refine analysis, fit traffic flow gnd
examining sensitivity safety standards?
and proposed mitigation
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3 Recommended Best Practices Use

This section recommends best practices for TIS development. These recommended best
practices should be considered in the scoping process, the development of TISs, and the review
of TISs. Recommended best practice guidelines have been developed for the following topics:

e Land Use Code Selection and Application

e Pass-By Trip Reduction Assumptions

e Seasonal Variations

e Evaluation of Other Modes

e Analysis Software

e Regional Demand Model versus Growth Rates
e Future Year Analysis

e Safety

The following sections provide detailed information on these key topics.

3.1 Land Use Code Selection and Application

The estimated amount of traffic associated with a proposed development is a critical factor. This
estimate is based on the land uses of the development. Where a travel demand model is
available, the use of this model should be considered and discussed during the scoping meeting
to predict trip generation.

When a travel demand model is unavailable, the most commonly accepted data source is ITE’s
Trip Generation, an informational report of estimated trip generation by land use codes. Exhibit 5
identifies the elements of a sample Trip Generation page. A trip generation prediction should be
developed using the following sequential process:

e Land Use Code Selection: Because there are more than
150 land use categories in Trip Generation, the appropriate
code must be identified. In many cases, there is more than
one potential applicable code.

Land Use Code Selection
and Application

The following should be
discussed and determined

- Independent Variable Selection: There is more than one during the scoping process:

independent variable for many of the land use codes, so a 1. Land use code

decision must be made about the appropriate variable. 2. Independent variable
. L 3. Weighted average rate or
* Independent Variable Application: For most land use fitted curve

codes, an average rate or fitted curve can be used.

11
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EXHIBIT 5. Trip Generation Sample Data Page

Land use

ITE Land Use Code

Sample size

Average size of
independent variable

Supermarket Independent variable
(850) e
<
Average Vehicle Trip Ends vs: 1,000 Sq. Feet Gross Floor Area
On a: Weekday, . .
\ P.M. Peak Hour of Generator Time period
Number of Studies: 9 Percent of total trip
— Average 1,000 Sq. Feet GFA: 31 ends entering and

Directional Distribution:

/

53% entering, 47% exiting

Trip Generation per 1,000 Sq. Feet Gross Floor Area

exiting site during
indicated time period

Average Rate

Range of Rates

Standard Deviation

— 1202

6.50—20.00

475 -~

At and Equation

P

Weighted Trip
Generation Rate—
The weighted average
number of trip ends
per one unit of

independent variable

Minimum and
maximum trip
generation rates from
the entire range of ]
studies reported  |...... e .

Average Vehicle Trip Ends

T=

L

P

Dependent variable

The standard
deviation estimates
the difference among
trip generation rates
in all studies for
a land use and
independent variable.

Fitted Curve Equation: Ln(T) = 0.79 Ln(X) + 3.21

¥

R?=0.87 \

Independent variable
"] 10 20 30 40 &0 70
X = 1000 Sq. Feet Gross Floor Area
*  Actual Data Points Fitted Curve = ===== Average Rate

Best fit regression equation—expresses the optimal mathematical
relationship between two or more related variables. If the variables
are related linearly, the equation will have the following format:

T = aX + b. In a logarithmic relationship, the equation will have the

following format: Ln(T) = a Ln(X) + b.

Measure of correlation between
two variables, expressed on a
scale of 0 to +1.The closer to +1
is, the better the correlation
between the variables.

Source: Trip Generation, Tth Edition, User s Guide. Institute of Transportation Engineers.
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TEOXE00S001 PO L8 1306 1506 ks



BEST PRACTICES FOR TRAFFIC IMPACT STUDIES

The selection of the ITE land use code, independent variable, weighted average rate, or fitted
curve should be determined during the scoping process with input from ODOT and other
affected parties or agencies. The guidance presented in sections 3.1.1 through 3.1.3 applies to
those developing trip generation prediction approaches.

3.1.1 ITE Land Use Code Selection

ITE land use code selection is the first step in predicting trip generation. To determine which
land use code is appropriate for the TIS, the proposed development’s mix of potential land uses
should be determined. When selecting a land use code, consider the following:

e Multiple land use codes may be applicable to the proposed project.

e There may not be any one land use code that is directly applicable to the proposed project.
The definitions for several of the land use codes overlap and may not specifically describe
the land use for the proposed development.

e The proposed project may match the definition of a land use code. However, the
characteristics of the proposed development may not match the independent variable
provided in Trip Generation.

The method used to develop trip generation predictions can have a significant effect on the
predicted number of trips. Based on the items listed above, the preparer should determine if an
alternative method to Trip Generation is warranted to predict trip generation. Other methods are
described in Section 3.1.4.

Example

The TIS for a proposed project of 603,000 square feet documented the planned land uses as “a mix of office and
industrial flex-space.” Trip Generation states, “The distinction between light industrial and manufacturing is
sometimes vague. General heavy industrial (land use 120), industrial park (land use 130), and manufacturing (land
use 140) are related uses.” Depending on the selected land use code, the predicted trip rate varies between 460 and
838 peak hour trips (Exhibit 6). The TIS used the fitted curve equation for the industrial park land use code (130) to
predict p.m. peak hour trip generation. The TIS predicted that 499 p.m. peak hour trips would be generated.

EXHIBIT 6. Trip Rate Comparison by ITE Land Use Code

Predicted p.m. Peak Hour

ITE Land Use (Code) Fitted Curve Equation (X=603) Trip Generation

Industrial Park (130) Trips = 0.729(X) + 59.621 499
Light Industrial (110) Trips = 1.422(X) — 125.200 732
Manufacturing (140) Trips = 0.771(X) — 5.154 460

Office Park (750) Trips = 1.213(X) + 106.215 838
Business Park (770) Ln(Trips) = 0.915Ln(X) + 0.782 765

As illustrated in Exhibit 6, with a predicted trip generation range of 384 trips between the potentially applicable land
use codes, land use code selection can have a significant effect on the predicted number of trips and is a critical
factor in TIS development. Where there is sufficient information to determine roughly how much of the project will fall
into more than one ITE land use category, a combination of several predictors may be used.

3.1.2 Independent Variable Selection

For each land use, Trip Generation includes at least one independent variable that is expected to
be a predictor for the variation in the number of trip ends generated by a land use. According to
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the ITE Trip Generation Handbook (a companion guide to Trip Generation), the preferred
independent variable has the following characteristics:

e Appears to be a “cause” for the variation in trip ends generated by a land use—is most
directly causal for the variation in trip ends generated by the land use.

e Can be obtained through primary measurement and not derived from secondary data (for
example, the use of building square feet over the number of employees, which is derived as
a function of the building size).

e Produces a rate or equation with the “best fit” of data: the standard deviation and r2values
indicate which independent variable best fits the data. Standard deviations less than or
equal to 110 percent of the weighted average rate, and r2values 0.75 or greater, are both
indicative of good fits with the data. When two variables have similar measures of “best fit,”
the variable with more data points plotted (larger sample size) should be favored.

e Can be reliably forecast for applications.
< Isrelated to the land use type and not solely to the characteristics of site tenants.

Considering the above characteristics, the preparer should select the appropriate independent
variable. An alternative method to Trip Generation may be warranted to predict trip generation
if the independent variable(s) in Trip Generation are not appropriate. Chapter 4 of Trip Generation
Handbook should be consulted for guidance. Where methods other than those laid out in Trip
Generation are used, the method must be agreed to at the scoping stage, if possible. All data,
assumptions, and analysis methods must be clearly documented in the TIS.

3.1.3 Independent Variable Application:
Weighted Average Rate vs. Fitted Curve

If an independent variable in Trip Generation can be used,

the preparer should consider the selection of the Independent Variable Application
weighted average rate or the fitted curve. Most of the If an independent variable in Trip
graphs in Trip Generation include two lines: the weighted Generation can be used, the
average rate and the fitted curve (regression equation), a preparer should consider the

selection of the weighted average

curve that best fits the data points. rate or the fitted curve.

The weighted average rate assumes a linear relationship

between trip ends and the independent variable. The weighted average rate expresses the
average predicted number of trips to be generated by the proposed land use based on the
applicable independent variable.

The regression equation for the fitted curve is provided at the bottom of the page in Trip
Generation. The better this line fits with the points, the more accurate the equation. An r2 value
also is provided. This value is an estimate of the accuracy of the fit of data points, and is the
percent variance in the number of trips explained by the variance in the independent variable.

According to Trip Generation Handbook, the regression equation should be used when all of the
following conditions are met:

e Arregression equation is provided in Trip Generation.
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e The independent variable is within range of data.

e Either (1) the data plot has at least 20 points or (2) r2is greater than or equal to 0.75, the
equation falls within the data cluster in the plot, and standard deviation is greater than 110
percent of the weighted average rate (calculation: standard deviation divided by weighted
average rate is less than or equal to 1.1).

The weighted average rate should be used when all of the following conditions are met:

e At least three data points exist.

e The independent variable is within the range of the plotted data.

e The standard deviation is less than or equal to 110 percent of the weighted average rate.
e The r2is greater than or equal to 0.75, or no regression equation is given.

e The weighted average rate falls within the data plot cluster.

Caution should be exercised for data plots with a high r2value and outlier data points. Exhibit 7
illustrates a data plot from Trip Generation. Although there is a high r2 value for this data plot,
there are several outlier data points. These outlier data points could be the trip rate generated
by the project under study.

For example, a site with 3,600 employees might have a projection of 1,000 or 1,350 trip ends,
depending on the curve used. However, there was an actual site with 1,700 trip ends, shown
with the circle. If the site under study was the circle, then the predicted number of trip ends
would turn out to be much lower than actual using the weighted average or the fitted curve
technique. Additional guidance from ODOT and other affected agencies is necessary to address
this situation.
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EXHIBIT 7. Trip Rate Comparison by Fitted Curve and Average Rate

Data Plot and Equation
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Example

A TIS predicted peak hour trip generation by using the average rate for the industrial park land use (ITE code 130).
This method predicted 519 peak hour trips (Exhibit 8). If the fitted curve was used rather than the average rate, the
predicted trip rate would be 499. By land use and independent variable application, the predicted peak hour trip
generation varies between 460 and 905.

EXHIBIT 8. Trip Rate Comparison by Fitted Curve and Average Rate

ITE Land Use Fitted Curve Fitted Curve Average S‘;g??ie
(Code) Equation (X =603) | Trip Generation Rate G P
eneration
Industrial Park Trips =
(130) 0.729(X) + 59.621 499 0.86 519
Light Industrial Trips =
(110) 1.422(X) — 125.200 32 1.08 651
. Trips =
Manufacturing (140) 0.771(X) - 5.154 460 0.86 519
) Trips =
Office Park (750) 1.213(X) +106.215 838 1.50 905
Business Park Ln(Trips) =
(770) 0.915Ln(X) + 0.782 765 1.29 8

As illustrated in Exhibit 8, with a predicted trip generation range of 451 trips between land use and independent
variable application (fitted curve versus weighted average rate), land use code selection and independent variable
application can have a significant effect on the predicted number of trips and be a critical factor in TISs.

Exhibit 9 summarizes the process for independent variable application.
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EXHIBIT 9. Independent Variable Application Summary
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3.1.4 Use of Other Data

TIS preparers and reviewers may conclude that ITE’s Trip Generation is not adequate to predict
trip generation. This may occur if:

e The study site or land use is not compatible with

any ITE land use code definitions. Use of Other Data for Predicting

Trip Generation

e Characteristics of the proposed project do not ITE’s Trip Generation may not be

match the independent variable. adequate to predict trip generation.
TIS preparers and reviewers

e Less than three data points are within the range of should follow the guidelines in this

data provided in Trip Generation. section to determine the
applicability of Trip Generation for
e The independent variable does not fall within the predicting trip generation.

range of data.

* Neither the weighted average rate line nor fitted curve line fall within the data cluster at the
size of the proposed development.

e The proposed development project will be served by significant public transportation or
where there is an extensive transportation demand management program.

If any of the above scenarios is applicable to the TIS in question, other data should be gathered
to predict trip generation; refer to Chapter 4 of Trip Generation Handbook for guidance. The use of
other data should be approved by ODOT and other affected agencies. Other data may include
one or a combination of the following sources:

e Local Data: ODOT or the local jurisdiction may have information about the trip generation
characteristics for certain land uses.

e Data from Similar Sites: If no other information sources are available or believed to be
appropriate for the project’s proposed land use(s), data may be collected from existing sites
in the local area. If no sites are available for data collection, sites elsewhere in Oregon may
be used, and outside Oregon as a last resort.

» Estimates for Site Specific Characteristics: Trip generation may be estimated by evaluating
the operating characteristics of the proposed project. To do this, information such as the
number of employees and visitors must be known and the time of day expected to enter and
leave the site.

e Other Site Studies: Other site studies (for example, previous traffic studies) that have been
conducted for various reasons may be applicable for the purpose of estimating trip
generation for the proposed project.

3.1.5 Trip Type

Consideration of trip type is important for assessing the impacts of local versus regional trips.
The TIS should consider trip type to predict trip generation because trip generation is affected
by the type of trip. Development projects geared to a regional customer base would be expected
to generate more trips than a project geared to a local or neighborhood customer base. Regional
development projects generally generate more trips, which could adversely affect the
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transportation system and require additional mitigation. To evaluate trip type, the following
characteristics of the proposed project should be considered:

» Distance to similar land uses

e Size of the proposed project relative to the area

e Variety of land uses or business proposed

e Uniqueness of the proposed land use

* Anecdotal evidence and professional judgment of similar land use trip generation

3.2 Pass-By Trip Reduction Assumptions

Not all of the trips generated at access driveways represent new trips added to the adjacent
street network. The trips made by traffic already using the street network and entering site
access driveways should not be considered new trips generated by the development. These
pass-by trips are made as intermediate stops on the way from an origin to a primary trip
destination without a route diversion. For example, drivers may stop at the store on the way
home from work, and do so without changing their normal route.

Since trip generation rates and equations are based on
driveway volumes, an appropriate pass-by factor
should be considered for many commercial land uses. Caution should be exercised to ensure
Used correctly, pass-by trip assumptions reduce the aspects of pass-by trip characteristics
predicted trip generation; however, depending on the | 2r€ handled appropriately. Pass-by

. . . trip reductions should be discussed
assumptions used, predicted pass-by trips can vary with ODOT or the local jurisdiction.
significantly, so these adjustments must be applied Reductions must be supported by

carefully. adequate documentation in the TIS.

Pass-By Trip Reduction Assumptions

Pass-by trips are closely linked to the size of the
development and the volume of traffic on the adjacent street that can deliver the pass-by trip.
The precise correlation of pass-by trip percentages by land use is difficult to determine because
of the limited amount of pass-by data available and the variability of site characteristics.
Therefore, caution should be exercised to ensure aspects of pass-by trip characteristics are based
on appropriate assumptions.

Reductions for pass-by traffic should be discussed with ODOT or the local jurisdiction when
defining the scope of the TIS. The pass-by factors applied in the TIS must be supported by
adequate documentation. Three options are available for developing pass-by trip generation
percentages:

e Using the guidance and data in Trip Generation Handbook

e Conducting a local pass-by trip survey

« Developing a conservative estimate based on anecdotal evidence and professional
experience

Sections 3.2.1 through 3.2.3 describe the three options. Section 3.2.4 describes the application of
a 10 percent reduction in pass-by trips, as described in the TPR.
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3.2.1 Using Guidance and Data in Trip Generation Handbook

Trip Generation Handbook contains average pass-by trip percentages by land use. The geographic
distribution of the sites is limited, and little or no data have been collected for most land uses.
Regression equations are only provided for ITE Land Use Code 820 (Shopping Center), but the
r2 values for all of the data plots are less than 0.50. Therefore, the regression equations for code
820 in Trip Generation Handbook should not be used to develop pass-by trip rate percentages—
only the average rates should be considered.

The range of average pass-by trip percentages in Trip Generation Handbook can be considered a
starting point if both of the following criteria are met:

e The sample consists of three or more data points.

e The independent variable unit of measurement is within the range of the data points
provided.

The average pass-by trip percentages for several commercial land uses are summarized in
Exhibit 10. The highlighted rows are land use codes with a sample size of three or more. The
unhighlighted rows are provided for reference, but because the sample size is less than three,
should not be used to develop pass-by trip percentages.

EXHIBIT 10. ITE Pass-By Trip Percentages by Land Use

ITE Code Land Use Average Sample Size Range
815 Free-Standing Discount Store 17% 22 1% to 39%
816 Hardware/Paint Store 26% 2 21% to 30%
820 Shopping Center 34% 100 8% to 89%
831 Quality Restaurant 44% 4 26% to 62%
832 High-Turnover (Sit-Down) Restaurant 43% 12 23% to 63%
834 Fast Food Restaurant with Drive-Through 50% 18 25% to 71%
843 Automobile Parts Sales 43% 1
844 Gasoline/Service Station 42% 9 20% to 62%
845 Gasoline/Service Station with Market 56% 9 46% to 72%
848 Tire Store 28% 3 23% to 36%
850 Supermarket 36% 12 19% to 57%
851 Convenience Market (24 Hours) 61% 19 28% to 87%
853 Convenience Store with Gasoline Pumps 66% 15 48% to 87%
854 Discount Supermarket 23% 10 18% to 35%
862 Home Improvement Superstore 48% 3 44% to 54%
863 Electronics Superstore 40% 1 ---

880 Pharmacy/Drugstore 53% 6 30% to 65%
881 Pharmacy/Drugstore with Drive-Through 49% 3 41% to 58%
890 Furniture Store 53% 3 42% to 69%
912 Drive-in Bank 47% 6 15% to 64%

The scoping process should start with the average percentage, and adjustments should be made
as necessary. Adjustments should acknowledge the significant range in pass-by trip percentage

20



BEST PRACTICES FOR TRAFFIC IMPACT STUDIES

for many of the land use codes (provided in Exhibit 10). An adjustment to the average pass-by
trip percentage is recommended and should be considered based on the following criteria:

e Size of the proposed development—Ilarger developments will likely generate more pass-by
trips.

« Volume of traffic on adjacent streets—developments adjacent to streets with high traffic
volumes will likely generate more pass-by trips.

e Location of the proposed development relative to the street—site location, site orientation,
parking, and signage relative to the street can affect pass-by trip rates.

e Location of existing and proposed points of access and intersecting roadways—the ease of
use to access the site can affect the pass-by trips.

 Roadway network patterns—these can affect site access and the pass-by trip rate. For
example, higher traffic distribution in one direction could affect service-oriented land uses,
such as a coffee shop.

e Characteristics of passing traffic—passing traffic could positively or negatively affect pass-
by trip rates. For example, the presence of high volumes of regional or local could positively
or negatively affect pass-by trip rates.

e Specific types and distribution of businesses proposed for the site being analyzed—certain
land uses will generate higher pass-by trips than other land uses.

* Nearby developments and land uses, as approved or allowed by current zoning—similar
land uses, developments, and future potential land uses can positively or negatively affect
pass-by trip rates.

e Population distribution—distance to the site and population distribution can affect pass-by
trip rates.

Example

Exhibit 11 illustrates the impact of TIS pass-by trip reduction assumptions on trip generation for three proposed
projects. The “Base (No Pass-By)” column lists the number of new trips predicted in the TIS without any pass-by trip
reduction. The “Base with ITE” column lists the number of new trips generated using the recommended rates in Trip
Generation Handbook. The “TIS” column lists the number of new trips generated using the pass-by trip reduction
assumptions in the TIS study. The three TISs used a more conservative reduction than the ITE recommended
reduction percentages (21 percent versus 30 percent).

EXHIBIT 11. Pass-By Trip Rate Assumptions

TIS With Pass-B

No,  Base(NoPass-By) —go i TE yTIS
TIS1 705 388 675
TIS 2 2,685 1,743 1,651
TIS3 546 360 436

As illustrated, applying a pass-by trip rate reduction significantly reduces the predicted nhumber of new trips
generated, and the pass-by trip rate has a significant effect on the predicted total number of new trips generated.
Correctly applying pass-by rate reductions will improve accuracy.
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3.2.2 Conducting a Local Pass-By Trip Survey

A trip count survey is an alternative method for developing a pass-by trip percentage. If
relevant local data are to be used, surveys should be conducted at similar developments, during
the same analysis periods as the TIS, and for streets with similar adjacent street volumes. When
conducting a survey, the following factors should be considered:

e Site Selection: Sites should be chosen that have land uses and adjacent street volumes
similar to the proposed development.

e Sample Size: Trip Generation Handbook includes a minimum number of sample sizes for
pass-by trip count surveys by the maximum error in the mean (Exhibit 12). Caution in using
this guidance is recommended because the data require an estimate of the percent of pass-
by trips. This can be estimated by using the data in Exhibit 10. An alternative sample size
may be developed in the scoping process.

EXHIBIT 12. Minimum Sample Size for Pass-By Trip Surveys (95 Percent Confidence Level)

Maximum Estimated Percent Pass-By Trips
Error in
Mean 20% 30% 40% 50% 60% 70% Unknown
10% 61 81 92 96 92 81 96
15% 27 36 41 43 41 36 43

e Survey Location on Site: Surveys should be conducted on all sides of the site proposed to
have direct access onto the road system.

* Analysis Period: The same time period that will be studied in the TIS should be used.

3.2.3 Developing a Conservative Estimate

If a pass-by percentage using Trip Generation Handbook data or a local survey is not developed,
then a conservative pass-by percentage should be determined based on anecdotal evidence and
professional experience. This percentage should be discussed in the scoping meeting and
approved by ODOT. The methodology used to develop this percentage should be documented
in the TIS. In developing a pass-by trip percentage, the following should be considered:

 Roadway network patterns

e Existing traffic patterns

e Population distribution

e Characteristics of passing traffic

e Specific businesses proposed for development
* Nearby developments and land uses

3.2.4 Pass-By Trip Application

The TPR (OAR 660-012-0060(6)) allows for a 10 percent reduction in vehicle trips for uses
located in “mixed-use, pedestrian friendly centers, and neighborhoods.” The 10 percent
reduction is not allowed if the proposed land uses will rely solely on automobile trips, such as
gas stations, car washes, storage facilities, and motels. If this vehicle trip reduction may apply to
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the proposed development, the preparer should review OAR 660-012-0060(6) to determine the
applicability of this rule to the proposed project prior to discussing with ODOT or the local
jurisdiction. The application of this trip reduction would be the year of project opening. This
reduction may not be applied to existing traffic conditions.

A reduction for pass-by trips, as discussed earlier in this section, is not allowed for
developments that use the 10 percent reduction in the TPR. The TIS may only apply the 10
percent reduction for “mixed-use, pedestrian friendly centers, and neighborhoods,” as defined
in the TPR, or apply a pass-by trip reduction as explained earlier in this section. The
applicability of these pass-by reductions should be discussed in the scoping meeting with
ODOT or the local jurisdiction.

3.3 Seasonal Variations

Variations in traffic use and seasonal effects should be taken into account when compiling
traffic volumes from manual counts. Seasonal factors developed from permanent counters
called automatic traffic recorders (ATRs), ATR characteristic tables, or seasonal trend tables
should be applied to manual traffic counts to more accurately reflect traffic conditions.

3.3.1 Baseline Traffic Counts

Manual traffic counts used for TIS analysis should represent typical activity for the site and the
study area. Steps should be taken to avoid collecting manual traffic counts during special
events, holidays, construction periods, bad weather, or any other times when conditions at the
site or in its vicinity may affect average traffic conditions. Additional guidance on manual
traffic counts is located in the TIS section of the DRG.

3.3.2 Design Hour Volumes and Seasonal Factors

Manual traffic counts cannot be used for design or operational analysis “as is.” These counts
should be adjusted to account for variations in traffic volumes. ODOT’s road network ranges
from multilane freeways to two-lane rural highways. Travel behavior differs among various
types of road facilities and truck volume patterns can vary considerably from car volume
patterns.

To account for these variations, design hour volumes .

Design Hour Volumes and
(DHV) are used. To apply DHVs, the peak hour from Seasonal Factors
a manual count is converted to the 30th highest

. The peak hour from a manual count is
hourly volume by applying a seasonal factor. Seasonal

converted to the 30th highest hourly

factors are necessary to reflect the different seasonal volume by applying a seasonal factor.
travel patterns around the state. Travel in urban areas Seasonal factors are necessary to
that experience heavy recreational movements follow reflect the different seasonal travel
different travel patterns than those in areas without patterns around the state. ODOT has

such movements. Empirical data suggest that the 3oth | d€veloped guidance for applying a
seasonal factor to manual traffic

highest hour in a large urban area usually occurs on a counts.

weekday in the peak month of the year and typically
ranges from 9 to 12 percent of the average annual daily traffic (AADT). On a recreational route,
the 30th highest hour typically occurs on a summer weekend and ranges from 11 to 25 percent
of the AADT.
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ODOT’s Transportation Planning Analysis Unit (TPAU) has developed guidelines for applying
a seasonal factor to manual traffic counts. Seasonal changes in total volume have been tracked
for many years with ATRs, which are used to determine the AADT. This information is used to
develop seasonal factors that apply to manual counts using one of the following three methods,
as summarized below: onsite ATR, ATR characteristic table, or seasonal trend table. The
methods should be applied sequentially, starting with the first method, until the appropriate
method to be used is determined.

Onsite ATR Method

This method is used when there are no major intersections between a permanent ATR station
and the project area, and the ATR is close enough that the traffic characteristics are comparable.
This method is described in the ODOT Developing Design Hour Volumes training manual.

ATR Characteristic Table Method

This method is used to predict travel patterns based on general characteristics of ATR location
and data. It is used when there is no ATR in the project area. The characteristic table is an
electronic file that provides information for ATRs with similar characteristics for several
categories. Characteristic categories are as follows:

e Seasonal traffic trends (11 different types)

e Areatype (urbanized, urban fringe, small urban, small urban fringe, rural populated, or
rural)

* Number of lanes
* Weekly traffic trends (weekday, weekend, or steady)

Characteristic ATRs should be within 10 percent of the AADT for the project area to be
comparable. This method is described in the ODOT Developing Design Hour Volumes training
manual.

Seasonal Trend Table Method

This method is used when there is no ATR close by and when the characteristic tables do not
apply to the project area. The table contains factors developed by averaging all current monthly
ATR factors for each of the 11 seasonal trend groupings:

e Recreation summer and winter
e Recreation winter

e Recreation summer

e Interstate

e Interstate urbanized

e Coastal destination

e Coastal destination route

e Commuter

e Summer

e Summer less than 2,500 average daily traffic (ADT)
e Agriculture
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The guide suggests that averaging multiple seasonal trends may yield more appropriate factors
than using a single trend. The seasonal trends that can be averaged and the seasonal trend
method are located in the ODOT Developing Design Hour Volumes training manual.

3.4 Evaluation of Other Modes

Most TISs focus on automobile traffic only. The evaluation of other modes, including bicycle,
pedestrian, transit, and trucks are important and should be evaluated in TISs where
appropriate. This section gives guidance for bicycle, pedestrian, transit, and truck analysis.

3.4.1 Bicycle and Pedestrian Analysis

The TIS should document existing and planned pedestrian and bicycle facilities in the study
area. The appropriate level of pedestrian and bicycle impact analysis in the TIS should be
determined in the scoping meeting. The following questions should be considered:

e Are pedestrian and bicycle needs safely accommodated?
* Will the proposed development maintain or improve safety for pedestrians and bicyclists?

« Will the proposed development’s access points increase potential conflicts with pedestrians
and bicycles?

« Will site-generated traffic adversely affect pedestrians and bicycles?

« Will site-generated traffic adversely affect existing and planned pedestrian and bicycle
facilities?

 How will proposed mitigation affect pedestrians and bicyclists?

At a minimum, the TIS should indicate that the
proposed project will maintain or improve existing
conditions for pedestrians and bicyclists. The TIS
should identify any existing and planned bicycle or
pedestrian facilities that are in the project area and
identify facilities that would be modified or adversely
affected by the proposed development.

Bicycle and Pedestrian Analysis

Bicycle and pedestrian TIS analysis
should:

1. Identify existing and planned bicycle
and pedestrian facilities.

2. Maintain or improve existing
conditions for bicyclists and

An adverse pedestrian or bicycle effect would occur if pedestrians.

the project were to result in unsafe conditions for 3. Identify facilities that will be modified

pedestrians, including unsafe increases in pedestrian or adversely affected by the

and bicycle or bicycle and motor vehicle conflicts. The proposed development.

TIS should document all analysis of bicycle and

pedestrian needs, including adverse effect and proposed mitigation. Consultation with ODOT

and other relevant parties during TIS preparation will be useful in assessing adverse effect.

Other relevant parties could include the local school district, local bicycle or pedestrian

coordinator, local transportation planner, or bicycle and pedestrian committees.
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To determine adverse effects on pedestrian and bicycle facilities, the following criteria should
be evaluated:

e Road width

e Road design

e Acceptable grade

e Alignment where sidewalk crosses driveway

e Driveway widths

e Connection of street sidewalk and parking areas to building entrances

e Connections between adjacent developments/uses

e Access to adjacent and nearby pedestrian and bicycle facilities

e Traffic speed

e Traffic control operation and timing favorable to safe pedestrian crossing

e Whether right-turns-on-red should be prohibited to protect bikes and pedestrians

e Other items: sight lines, lighting, pavement condition, signing, curb extensions and
pedestrian refuge medians

3.4.2 Transit Analysis
Recommended best practices for transit analysis are

not provided in this document. In general, there is no Transit Analysis
reliable way pf assessing trlp_ reduction based on the Use the following general guidance for
presence of fixed transit service. transit analysis in TISs:
As general guidance, the mode split of the proposed 1. Site Acceﬁs by (?'nly P”VEI‘Ite
development should be considered. Trip Generation Automobile (no fixed, well-

i . . established transit service):
stateg, Data \_/verg primarily collepted a_t suburban Consult Trip Generation.
Iocatlon_s having _Il_ttle or no transit service, nearby 2 Well-Established Transit Service at
pedestrian amenities, or travel_demand managgment the Site (and the proposed
(TDM) programs.” Therefore, if a proposed project development is not automobile
will be located in an area with frequent and reliable oriented): Use an alternative or
fixed transit service, the TIS should use an alternative supplemental source to Trip

Generation.

or supplemental source to Trip Generation when
predicting the proposed development’s trip
generation and trip reductions for the presence of
transit service.

3.4.3 Truck Trip Generation

Because trucks can affect safety, queuing, circulation, and access, the impacts of trucks should
be evaluated in TISs. Truck trip generation analysis is often only evaluated for industrial land
uses, but should be considered for all land uses. The TIS preparer should consult the Highway
Capacity Manual to identify potential truck effects. At a minimum, the existing percentage of
truck trips in the project area should be determined and cited in the TIS.

To estimate truck trip generation and the effect of trucks in the project study area, the following
guestions should be considered in the TIS:
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What is the existing percentage of trucks in the
study area?

Are there any existing truck safety issues in
the study area? Will the proposed
development sustain or improve these
conditions?

How will the specific land uses and businesses
for the proposed development affect truck trip
generation?

When will the peak hour of truck trip
generation occur?

Truck Trip Generation

Truck trip generation analysis should
be evaluated for all proposed land
uses. Recommended guidance
follows:

1. At a minimum, the existing
percentage of truck trips in the
project area should be cited in the
TIS.

2. More complex should also assess
truck safety, and operations.

3. The most complex projects should
assess truck distribution.

e How will trucks be routed and circulated
onsite and offsite?

 How will queuing at driveways and intersections be affected by truck trip generation?
e Will truck trip generation adversely impact site access?
* Will there be sufficient truck turning radius?

* Will a separate truck access point be needed to minimize conflicts between trucks and other
vehicles?

* Will deceleration lanes at the site access point be needed to maintain safety?

 How will trucks affect access, circulation, and operations at the proposed development’s
access points? For the entire study area?

In addition to addressing the above questions, the TIS should define what constitutes a truck
and define a truck trip.

Larger developments may generate significant and regular truck trips, which will typically be
directly related to land uses and the characteristics of the existing street system. The proposed
development’s potential truck trip generation should be discussed in the scoping meeting. If
evaluated, the TIS should determine the following:

e Development’s truck trip generation
e Development’s peak hour of truck trip generation
* Accommodations necessary to support the predicted truck trip generation

Reliable truck trip generation data sources are limited. Trip Generation and Trip Generation
Handbook provide information on truck trip generation.
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The data plots in Trip Generation include truck trip generation estimates for all land uses,
although the percentage of trucks in the data is not cited. The independent variable that
provides the best estimate for all vehicle trip generation may not be the best for estimating truck
trip generation. For example, the independent variables
for industrial use may include acres, employees, and
square footage, but these are not reliable variables for
estimating truck trip generation. Therefore, Trip
Generation is not recommended as a single source for
predicting truck trip generation.

Truck Trip Generation
Recommendations

1. Trip Generation and Trip
Generation Handbook are not
recommended sources for
predicting truck trip generation.

2. Manual techniques should be
used to develop conservative
truck trip generation rates.

3. The methodology should be
approved by ODOT and/or the
local jurisdiction.

Trip Generation Handbook provides truck trip generation
rate data, but for only a few land uses. In Appendix A of
Trip Generation Handbook, conclusions from truck trip
generation studies are summarized. Appendix A
provides truck trip generation information, but states that
the data do not comprise recommended practices,
procedures, or guidelines because existing data sources
are old, there are general categories of land use that do not match ITE land use codes, and there
is broad variation in observed truck trip rates.

Since Trip Generation and Trip Generation Handbook are not recommended as single sources to
predict truck trip generation, manual techniques for developing conservative truck trip
generation rates should be applied. Estimated rates should be approved by ODOT, and the
methodology to develop rates should be documented in the TIS.

3.5 Analysis Software

As summarized in the TIS section of the DRG, application of traffic analysis software should
follow an ODOT-approved analysis methodology. This methodology should be discussed with
ODOT in the scoping meeting and their approval
obtained.

Analysis Software

There are no specific requirements for analysis tools ODOT has not developed specific

and software. The use of analytical models such as
Highway Capacity Manual methodologies or Synchro
may be appropriate for many studies. On larger TISs,
simulation tools may be needed to fully evaluate
impacts.

requirements for analysis tools and
software. The Highway Capacity
Manual and Synchro may be
appropriate for many studies, but for
larger TISs, the use of simulation
tools should be considered.

ODOT'’s traffic analysis guidelines include general

guidance for appropriate software use. As a supplemental source, FHWA'’s Traffic Analysis
Tools provides guidance, recommendations, and examples on the selection and use of traffic
analysis tools. “Traffic analysis tools” is a collective term used to describe a variety of software-
based analytical procedures and methodologies that support different aspects of traffic and
transportation analysis. Traffic analysis tools include methodologies such as sketch-planning,

travel demand modeling, traffic signal optimization, and traffic simulation. The Traffic Analysis

Toolbox currently contains three volumes:
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e Volume I: Traffic Analysis Tools Primer presents a high-level overview of the different types of

traffic analysis tools and their role in transportation analyses.

« Volume IlI: Decision Support Methodology for Selecting Traffic Analysis Tools identifies key
criteria and circumstances to consider when selecting the most appropriate type of traffic

analysis tool for the analysis at hand.

e Volume IlI;: Guidelines for Applying Traffic Microsimulation Modeling Software provides a
recommended process for using traffic microsimulation software in traffic analyses.

3.6 Regional Demand Model versus Growth Rates

Predicting future traffic is difficult, especially in
high growth areas. A key input for TIS analysis is
the expected future background traffic, without the
proposed project. The method or combination of

Common Methods for Projecting
Background Traffic

1. Regional Travel Demand Models:

methods used in the TIS to project background
traffic should be determined during the scoping
meeting.

The TIS section of the DRG and ODOT
Transportation System Plan (TSP) guidelines
describe three common methods for predicting
future traffic, as summarized below:

The best tool for forecasting over
long timeframes.

2. Cumulative Analysis: Most suitable
for smaller urban areas or a portion
of a large urban area and for short
periods of time.

3. Growth Trends: Most suitable for
rural areas with stable growth rates.

Regional Travel Demand Models: These are the best tools for forecasting over long
timeframes. Because models are typically developed in conjunction with land use plans, this
method can provide a reliable forecast for urban areas. MPO models are available for the
areas of the state located within a Metropolitan Planning Organization (MPO) (Portland
Metro, Eugene-Springfield, Salem-Keizer, Medford, Bend, and Corvallis areas). TPAU and
other jurisdictions may have a model that could be used in other areas. The TPAU website
and the local jurisdiction should be contacted to determine the availability of a model.
ODOT prefers models to be used if available for the future horizon year analysis.

Cumulative Analysis: This method is most suitable for smaller urban areas, or a portion of a
large urban area (if a travel demand model is not available), where there is useful local
information about future projects. This method projects future traffic volume by adding the
estimated traffic generated by all approved, but not yet opened, developments in the study
area. Long-term forecasts should also include the effects of future developments on
undeveloped lands. This method requires a listing in the TIS of the anticipated
developments and corresponding trip generation rates. This information should be
provided by ODOT or the local jurisdiction during or after the scoping meeting. ODOT
approval is recommended for the estimated future traffic volumes anticipated from future
planned or zoned development, and the method used by the local jurisdiction to determine
these volumes.

Growth Trends: Most suitable for rural areas with stable growth rates, this methodology
involves estimating growth rates based on regression analysis from historical data. The
approach for using historical growth trend data should be discussed during the scoping
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meeting. Growth rates or historical data should be obtained by ODOT or the local
jurisdiction. Approval from ODOT of the growth trend to be used for future years is
recommended.

3.7 Future Year Analysis

Both short-term and long-term evaluations of future traffic impacts may be appropriate. Short-
term analysis (for example, 0 to 5 years after the proposed project is built) is used to investigate
the immediate impact of the proposed development on the existing roadway network. The
intent of a long-term planning assessment is to evaluate implications of the proposed project on
long-term cumulative impacts of development, and in relation to planned transportation system
improvements.

The DRG contains a table of suggested timelines for future year analysis that was developed
with help from the Region Access Management Engineers. During the scoping meeting, the
planning period for the analysis should be discussed and an agreement between the developer,
ODOT, and the local jurisdiction should be reached. In developing a planning horizon year, the
following questions should be considered:

e How many trips are predicted?
e How many phases are planned?
* What is the analysis year for the local TSP?

e Does the local TSP plan beyond fifteen (15) years? If not, then 15 years is ODOT’s preferred
minimum analysis period for large or complex projects.

e What is the capacity of affected state facilities? Is capacity currently exceeded? Is capacity
expected to be exceeded before the end of the local TSP plan period?

At a minimum, the TIS should address existing
conditions (the current year) plus the anticipated Future Year Analysis
opening year of the proposed development. If the At a minimum, the TIS should
development is to be implemented in multiple phases, address:

an analysis for the anticipated time of buildout of
each phase is suggested. Depending on the
complexity of the project, additional horizon years,
ranging from 5 to 20 years, may be deemed
appropriate during scoping. A 15-year analysis is
required by the OHP for proposals that include
comprehensive plan or zoning amendments. When
evaluating long-range impacts, traffic projections may
be available from the local jurisdiction, the local jurisdiction’s TSP, or its MPO.

1. Existing conditions
2. Opening year
3. Future phases

4. Additional years as requested
by ODOT and/or the local
jurisdiction

Examples of future year analysis timelines are provided in Exhibits 13 and 14. Exhibit 13 is
adapted from Table 3.3.1 of the DRG. This timeline is based on peak hour trip generation and
plan amendment or zoning changes. Exhibit 14 is an example of an alternative methodology for
developing planning horizon years based on development size and peak hour trip generation.

30



BEST PRACTICES FOR TRAFFIC IMPACT STUDIES

EXHIBIT 13. Future Year Analysis Timelines (Adapted from Table 3.3.1 in the DRG)

Proposed Development Single-Phase Development Multiphase Development

Daily Trip Generation Horizon Years Horizon Years

Up to 99 peak hour trips Year of opening Year of each phase opening

100 to 299 peak hour trips Year of opening and at 5 years vear of each phase opening and 5

years beyond buildout

Year of each phase opening and 10

300 to 499 peak hour trips Year of opening and 10 years years beyond buildout

Year of opening and year of planning  Year of each phase opening and year

500 peak hour trips or more horizon for the TSP or 15 years, of planning horizon for the TSP or 15
whichever is greater years, whichever is greater

Plan amendments and zone Year of planning horizon for TSP or Year of planning horizon for TSP or 15

changes 15 years, whichever is greater years, whichever is greater

EXHIBIT 14. Future Year Analysis Timeline—Arizona Department of Transportation

Analysis Development
Category  Characteristic

Minimum Study Area on the State

Study Horizons Highwayl

Site access driveways, and adjacent

I Small development Opening year signalized intersections and unsignalized
intersections
Moderate, single phase Opening year and 5 years Site access d“VeW?‘yS' all state h_|ghvv_ays,
lla : . signalized intersections, and unsignalized
500-1,000 peak hour trips  after opening : : e .
intersections within 0.25 mile
Large, single phase Opening year, 5 years S_lte access drlvewa}ys, all state hlghways,
IIb . after opening, 10 years signalized intersections, and major
>1,000 peak hour trips . . i . . - .
after opening unsignalized intersections within 1 mile
Opening year of each Site access driveways, all state highways,
Il Moderate or large, phase, 5 years after signalized intersections, and major
multiphase opening, 15 years after unsignalized street intersections within
opening 1 mile

! These minimum study area distances are examples. TIS scoping should determine the appropriate distance for
analysis, which will depend on many factors, including the proposed project land use, the transportation network in
the project vicinity, trip distribution, trip assignment, and trip generation.

3.8 Safety

Safety is an important consideration for transportation planning and design, but elements of
safety analysis are often ignored in TISs. Safety evaluations of roadways are needed to
determine the expected safety performance and to identify modifications that will maintain or
improve existing safety conditions before the opening day of any new development project.

The appropriate safety analyses for each TIS should be determined in the scoping meeting.
Developments that should be anticipated to result in significant safety impacts are those that
will generate significant vehicular traffic and increase its interaction with pedestrians and
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bicyclists in the site vicinity. In addition, developments with several designated access locations
have the potential for broader safety impacts and therefore should require more detailed onsite
and offsite safety analyses.

Safety analyses should not be confined to the development site; safety analyses should be
carried out for the entire study area. The following questions should be considered to evaluate
safety in the study area:

e Is the number of access points the minimum necessary to serve the project?

e Are proposed access points a sufficient distance from intersections and other approaches to
minimize conflicts?

« Do proposed access points meet the access spacing standards in Division 51?
e Should left turns be restricted by signs, channelized driveways, or a raised median?

e Have opportunities for other methods of minimizing points of access (shared driveways,
frontage roads, rear service driveways, or access from a side street) been utilized to the
extent practicable?

e Issight distance adequate for all movements between the proposed approach and off-site
facilities?

* Isthe design sensitive to pedestrian and bicyclist needs?
* Will the driveway and parking area adequately accommodate trucks?

A field study is recommended to identify safety characteristics that contribute to existing safety
conflicts, and to determine which alternative treatment(s) should be implemented to correct any
existing and predicted safety problems. The TIS should take proactive steps to analyze specific
safety elements, including:

e Crash History: Crash records obtained from
ODOT or other jurisdictional agencies
(typically the most recent 3 to 5 years, to be
determined during scoping) should be

Safety Analysis in TISs

The TIS should take proactive steps to
analyze specific safety elements. A
field study is recommended to identify

analyzed to determine the presence of crash safety characteristics that contribute to
patterns, and to determine what measures will existing safety conflicts and to address
be taken to correct the safety problem. The any existing safety issues.

proposed project should not aggravate
existing safety conditions.

e Conflict Analysis: Where crash data are not available or the data are insufficient for
analysis, an analysis should be performed to determine the critical movement for each
intersection and conflict points based on predicted traffic volumes, conflicts with cross-
traffic, conflicts with other modes, and left-turn maneuvers.

« Intersection Sight Distance: Each intersection and access point should be evaluated for
adequate sight distance.
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Safe Stopping Distance: Each intersection and access point should be evaluated for safe
stopping distance.

Vehicle-Pedestrian Conflicts: Pedestrian needs and vehicle—pedestrian conflicts should be
evaluated.

Vehicle-Bicyclist Conflicts: Bicyclist needs and vehicle-bicyclist conflicts should be
evaluated.

Access Conflicts: Access points and throat depths should be evaluated for safety issues.
Poorly designed or poorly located access points and throat depths adversely affect safety
and reduce the capacity of the roadway.

Signal Warrants: Each intersection and access point should be evaluated for signal
warrants.

Auxiliary Lanes: To maintain capacity and improve safety, auxiliary lanes should be
considered.

Queuing and Storage: At each intersection and access point, queuing and storage depths
should be evaluated. Inadequate storage and queue depths adversely affect safety and
reduce the capacity of the roadway.

Horizontal and Vertical Geometry: Geometric deficiencies should be identified. The
potential for increased accidents should be evaluated in the context of projected traffic
volume and roadway characteristics.

Truck Movements: Existing truck traffic and movements and the predicted truck trip
generation and movements should be evaluated for safety issues.
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4 Summary

This document supplements the traffic impact studies section of the DRG by providing
guidelines on key topics. The purpose of this document is to:

Ensure that critical transportation and development issues are considered in the scoping
process and addressed in TISs rather than simply estimating future travel demand and
presuming the system can absorb the incremental consumption of capacity

Provide a recommended best practice for preparers and reviewers, particularly to improve
the accuracy of trip generation prediction of proposed development

Promote increased understanding of key issues to consider in TISs within the context of
operating and maintaining a safe transportation system

This document is intended to inform the scoping process, specifically to aid in the decisions on
assumptions, and to guide TIS preparers and reviewers by providing recommended best
practices for the following topics:

Land Use Code Selection and Application
Pass-By Trip Reduction Assumptions
Seasonal Variations

Evaluation of Other Modes

Analysis Software

Regional Demand Model versus Growth Rates
Future Year Analysis

Safety

The recommended best practices in this document should be considered in the scoping process,
the development of TISs, and the review of TISs. Recommended guidelines assure consistent
and proper best practices are applied to (1) land use actions proposed on or adjacent to ODOT
facilities, and (2) land use actions that will have a significant effect on ODOT facilities.
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APPENDIX A

Case Study Summary Sheets
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