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Memorandum

To: Rick Hawthorne

M-NCPPC _
From: G. Bruce Dougla% ég

Douglas & Douglas, Inc.
Date:  July 9, 1990 |

Subject: Revised Townhouse Data
Trip Generation Rate Study

We have processed the driveway count data you provided us through SPSS. For those

sites with more than one set of counts we used the average values to avoid biased results.

The regression results are provided in Table 1. We have also included the full SPSS
reports for your use. The "New Data" results include only data from the set provided by
M-NCPPC. The "combined Data" results include DDI measurements for Burnt Mills
Village, Survey 123 and Cherrywood, Survey 114.

Comparing results shows that the AM peak hour trip equations are quite similar to our
earlier equation (4.35). Figure 1 shows the consistency in MC Data and the difference
between MC and ITE trip estimates.

In the PM peak hour the new data indicate a larger number of trips (35/hour) than the
previous equation. The increase falls almost completely in the constant term which
means the impact on small developments is much greater than on large developments.
For example, the new equation will estimate 70% more PM peak hour trips (83) for a
development of 100 units than will the Low Rise apartment equation (Number 4.23)
which estimates 48 trips. These same equations will give estimate which vary by only
16% (275 trips vs. 237 trips) for a development of 500 units. The shift in the PM peak
hour curves is shown in Figure 2.
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Comparing all the residential land uses in Figure 3, the new Townhouse curve is still
parallel to the low-rise apartment curve but constantly above both the low-rise and
previous townhouse curves. It would appear that the townhouse dweller's travel behavior
is similar to single family trip making habits for the very small developments but more
like apartment dweller behavior in the larger projects. SRR

Conclusion:

The new data show a significant difference in estimates of PM peak hour trips made from
the new equations and the Low Rise Apartment trip estimation equations, particularly for
small townhouse developments. Because of these differences and the larger sized data
base we suggest the use of a separate set of curves for townhouse developments which
are based on townhouse data. The suggested equations are:

AM peak hour of Generator (4.35R)
T=0.53(U) - 5 R2 = 0.940

PM peak hour of Generator (4.19R)
T=0.48 (U) + 35 R2 = 0916

The Difference in estimated trip ends from the Low Rise equations estimates will be as
shown in Table 2.
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Table 1

Regression equations for Total Trips Generated
by Townhouse Development
in Montgomery County

AM Peak Hour of Generator

New Data T=0.53U - 4.82
Combined Data T=0.54U + 1.62
MC Mean(4.35) T=0.56U - 16.34
Low Rise Apt (4.19) T=0.40U + 3.26
PM Peak Hour of Gen

New Data T=0.48U + 34.78
Combined Data T=0.46U + 40.89
MC Mean(4.39) T=0.45U

Low Rise Apt (4.23) T=0.47U + 1.43

T =2 way Trip Ends
U = Number of Occupied Dwelling Units

Source : M-NCPPC, JHK Assoc., Douglas & Douglas, Inc.

R2=0.940
R2=0.936
R2=0.249
R2=0.798

R2-0.916
R2=0.902

R2-0.759

Table 2.

Comparative Estimate of Peak Hour Trips

AM Peak Hour PM Peak Hour

Development Units (4.35R) 4.19)
50 22 23
100 48 43
400 ' 207 163
Diff  %Dift
50-1 4% 34
100 5 +12%
400 44 +27%

(4.39R) @.23)
59 25
83 48
227 189
Diff %Diff
+136%
35 +73%
38 +20%
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Figure 1. Townhouses
Revised trip data (May 1990)
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Figure 3. Revised 7/9/90
Comparing Trips at Residential Land Uses
Predicted by Montgomery County Equations

PM Peak Hour of Generator

900
— Single Family 210
800 Townhouse 230
"""" Low-Rise 221

X 700 High-Rise 222
h —X~ Previous Townhouse
i 600
C
]
€ 500
T
4001
p -
E 300
n ........
d /S T -
s 200

100 +

‘“0 | |
0 200 ° 400 600 800 1000

Occupied Dwelling Units

Source: Douglas & Douglas, Inc.



Montgomery County Trip
Generation Rate Study

Final Report

August ¢ 1989

Prepared for:

aliyland-Nahonal Capital Park
Planning Commission

Trans ortatlon Planning Division

8787 (Eeorgwl Avenue

Silver Spring, Maryland 20910

(301) 495-4525

Prepared by:

Douglas & Dou%Ias, Inc.
4400 East West Hi

Bethesda, Maryland 20814
(301) 654-3306

In Association with:

Gorove/Slade Associates, Inc.
Dynamic Concepts, Inc. -






ACKNOWLEDGEMENTS

This project was performed for the:

Maryland-Natzonal Capital Park and
Planning Commission

Montgomery County Planning Board

Gus Bauman Chairman

Richmond M. Keeney Vice Chairman
Nancy M. Floreen Commissioner
Carol G. Henry Commissioner
John P. Hewitt Commissioner

Montgomery County Planning Commission
Richard E. Tustian Director
Transportation Division
Dr. Robert M. Winick Chief, Transportation

Planmng Division
Richard C. Hawthorne  Project Manager

This project was performed by the consulting firms of:

Douglas & Douglas, Inc.

Dr. G. Bruce Douglas Project Manager

Penelope G. Douglas Project Principa
Daniel Bernazzoli Planning Tec n1c1an
George B. Douglas Computer Analyst
Kimberly Fisher Planner

Andrew Jamieson Planner

Dr. Charles D. Laidlaw  Statistician

Barry Zimmer Planner

Gorove/Slade Associates, Inc.

Martin J. Wells Project Manager
Louis B. Slade Project Principal

Dynamic Concepts, Inc.

Pedro Alfonso Project Principal






EXECUTIVE SUMMARY

MONTGOMERY COUNTY TRIP GENERATION RATE STUDY

Trip generation rates are fundamental building blocks in relating traffic volumes to land
development. They allow us to project future travel needs of a development project once we
have identified the proposed project's type and size. These traffic projections are then used to
determine transportation facility requirements and to set the staging or timing of development as
part of the local area review process. In Montgomery County, Maryland trip generation rates are
also used in determining the schedule of impact fees.

Montgomery County, Maryland, located adjacent to Washington, D.C. with about 650,000
residents, is characterized by substantially higher than average income levels and by intensifying
development in suburban centers. The purpose of this study was to determine if trip generation
rates developed from analyses of Montgomery County development sites would produce vehicle
trip estimates that fit Montgomery County conditions better than do nationally-derived rates. For
many years the principal source of vehicle trip generation information nationally has been the
Institute of Transportation Engineers' (ITE) report entitled Trip Generation. When this study
began, the 3rd Edition of Trip Generation was in use. This report compares Montgomery
County-derived trip generation rates with ITE rates collected nationwide.

Douglas & Douglas, Inc., assisted by Gorove/Slade Associates, Inc. and Dynamic Concepts for
data collection, has performed a comprehensive study of vehicle trip generation for four
important land uses, utilizing sites in Montgomery County, Maryland. For the study we
surveyed the number of trips made to and from a total of 162 sites including 79 commercial
office buildings, 59 residential sites, 15 shopping centers and 9 fast food restaurants. The major
objectives of this study were to:

»  Collect a reliable set of weekday peak hour data for office buildings, shopping
centers, fast food restaurants, and residential land uses;

»  Determine the variation in trip rates for developments which appear to be similar in
size and type;

»  Explain the sources of variation in trips; and

+ Recommend a method for incorporating these new data in the methods used to
estimate trips.

This report describes the data collected, examines reasons for variation in the number of trips
from sites of similar land use and size and recommends a method for estimating the number of
trips generated by proposed land use developments.

During the course of this study, the ITE released their 4th Edition of Trip Generation. That
publication changed the methods used to calculate trips; the new method uses regression
equations to provide more accurate estimates of trip ends. The scope of this study was
expanded, therefore, to answer two questions: 1) how well do the 4th Edition equations fit
Montgomery County data, and 2) should the data and techniques in the 4th Edition be
incorporated in the Montgomery County local area review process? The following sections
summarize our findings and answers to these questions.

Douglas & Douglas, Inc.
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GENERAL FINDINGS

The Montgomery County Trip Generation Rate Study has produced a trip generation data set
based on a statistically reliable and randomly selected collection of development sites. In some
cases the number of surveys we collected for a land use type in Montgomery County exceeds the
size of the national data base used in the ITE manuals for that particular land use category. As a
result, we are confident that the statistics developed from these data are the best available
description of trip rates for Montgomery County land use in the four categories surveyed.

The results of the analysis were compared with the trip rates presented in the ITE 3rd and 4th
Editions of Trip Generation. A summary of this comparison is shown in Exhibit 1. The degree
of correspondence between the Montgomery County rates and other rates varies by land use. For
example, the Montgomery County average trip rates for general offices were lower than the ITE
4th Edition and were much lower than the 3rd Edition rates. The shopping center statistics for
Montgomery County, on the other hand, are much higher than those reported in the ITE reports.
In this case, "much higher" and "much lower" refer to differences of plus or minus 35% to 40%
respectively.

In Exhibit 1 we classify single-family residential and high-rise apartment average trip rates as
being about the same as the ITE rates. This means that they vary by less than 10% above or
below the ITE rates. With respect to the remaining residential categories surveyed, we classified
garden apartment and townhouse trip rates as being lower by 25% to 30% than the
corresponding rates reported by the ITE. '

A general finding of this study is that the differences in rates between the Montgomery County
and the ITE data were large enough to suggest that Montgomery County data be used to
calculate trip volumes in the local area review process. The statistical analysis also shows a
better fit of the data with regression lines derived 1n this study than with the ITE curves.

A major objective of this study was to identify reasons for variation in trip rates among
individual examples of a homogeneous land use. A number of these explanations for variation
were identified and ultimately incorporated into our suggested methods for calculating trip rates:

Development Clusters - A question central to the local area review process is whether the total
trips generated by a group of buildings located in the same area will approach the total expected
based on the average rates for each building. In other words will there be a number of buildings
with lower than average trip rates to offset those which have higher than average trip rates? This
notion was examined for three groups of buildings located in the I-270 development corridor in
North Bethesda and Gaithersburg. The results of the analysis indicated that indeed the equation
for average trip rates developed from the Montgomery County data gave a good estimate of the .
total trips from all buildings in the cluster. The trip estimates for individual buildings within the
clusters varied from an underestimation of 55% to an overestimation of 100%. These findings
indicate that the use of an average trip rate equation is appropriate for buildings which are built
in clusters. However, the same analysis suggests that the use of an average trip rate equation
may be inappropriate for trip estimates for large, isolated development projects.

Douglas & Douglas, Inc.



Exhibit 1

Comparison of Montgomery County Average Trip Generation
Rates with ITE 3rd and 4th Edition Trip Rates

Montgomery Montgomery
County Average County Average
versus versus
ITE 4th ITE 3rd
Land Use Peak Edition ‘ Edition
General Office AM lower/same much lower
PM lower/same much lower
Retail PM much higher much higher-
Fast Food Restaurant AM lower N/A
‘ PM same same
Single Family Residences AM same same
PM same same
Garden Apts/Townhouses AM lower lower
PM lower lower
High Rise Apartments AM same same
PM same/lower same

Source: Douglas & Douglas, Inc.

Douglas & Douglas, Inc.
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Metrorail Station Walkshed Impact on Trip Rates - Analysis of trip rate data from a companion
study of buildings located near Metrorail stations (this study did not survey buildings within
2500 feet of Metrorail stations), indicated that average vehicle trip rates during the morning peak
hour are significantly lower for walkshed area office buildings than for the County average from
this study. The PM peak hour statistics are less conclusive. For office buildings located near
stations inside the Beltway, the average vehicle trip rates are almost identical with the County
average. At Metrorail stations located outside the Beltway, there was a noticeable decrease in
average trip rates for buildings located within 1000 feet of stations compared to the County
average trip rate. The results of this analysis are included in the suggested technique for
estimating office trips. Insufficient data were collected within the station areas to perform the
same analysis for residential and retail sites.

Age of Building - -Buildings of a similar size and seemingly similar use showed different trip
rates for buildings of different ages. The variation was as high as one standard deviation from
the average value for the County. This information further demonstrated the dynamic nature of
trip generation which can vary not only from day to day but from year to year for the same
building or group of buildings. No specific adjustments to the average trip generation rates at
this time are suggested as a result of this analysis. Further monitoring of how trip rates at
individual sites vary over time seems appropriate.

Supermarkets - The presence of a major chain food store or supermarket has a major impact on
traffic at shopping centers with fewer than 200,000 square feet gross leasable area (SF GLA).
For example a shopping center covering 100,000 SF GLA and containing a supermarket could
be expected to have one-third more trips during the afternoon peak hour than a similarly-sized
shopping center without a supermarket. The impact of supermarkets on retail centers is included
as part of the suggested techniques for estimating trip ends for shopping centers.

Each of the above findings and sources of variation has been included in our recommended
approach to computing vehicle trips for the four land uses covered by this report.

FINDINGS FOR EACH LAND USE TYPE

General Office Trip Rates

«  Montgomery County office buildings with fewer than 300,000 SF generate fewer
trips than estimated by the ITE 4th Edition equations. Larger buildings have trip
rates roughly equal to the ITE 4th Edition estimates.

e For all sizes of buildings and at all times of day, office buildings in Montgomery
County have average trip rates much lower than the ITE 3rd Edition average trip
rates which are still being used in Montgomery County to estimate trips for new
development projects.

e Commuters to Montgomery County offices génerally travel alone - only 10% of the
vehicles contain more than one person.

e  As building size increases, average trip rates decrease.

Douglas & Douglas, Inc.
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Retail Center Trip Rates

o Large community shopping centers (more than 100,000 square feet store area)
generate fewer trips per 1,000 square feet than do smaller neighborhood centers.

e Shopping centers containing a supermarket have higher average trip generation rates
than shopping centers not containing a supermarket.

*  About one-third of the trips to shopping centers may be pass-by trips - the shopper is
just passing by the center between two other points and would have driven by even if
not stopping to shop.

Fast Food Restaurants

e Average afternoon peak hour trip rates for fast food restaurants in Montgomery
County are the same as ITE nationwide rates.

» The average trip rate appears to be most affected by the volume of traffic on the
street passing by the store rather than by the type or size of restaurant.

Residential Trip Rates
»  Single-family homes generate more trips on the average than do multi-family homes.
»  Garden apartments and townhouses have the same average trip rates.

*  Average trip rates for Montgomery County single-family homes are similar to ITE
.trip rates for single-family homes.

»  Average trip rates for Montgomery County multi-family residences tend to be lower
than the ITE trip rates.

SUGGESTED TECHNIQUE FOR CALCULATING TRIPS FOR MONTGOMERY
COUNTY DEVELOPMENT

This study has considered a number of ways to use the newly-collected data as part of a method
for calculating trip rates. These methods ranged from continuation of the use of current practice
to more complex and more conservative methods for protecting the public interest. Objectives
we used to select procedures included: ensuring that there was a solid data base on which to
build; minimizing the risk of underestimation for individual developments; attaining equity
between developments; and ensuring clarity of understanding for all potential users of the
procedures.

Each possible methodology or set of techniques for estimating trips involves some trade-offs
among objectives. In our consideration of the various techniques available, we placed somewhat
greater emphasis on mitigating the risk of underestimating the need for public facilities. We
propose a technique designed to reduce the probability that during the review process there will
be a serious underestimation of the traffic impacts of proposed development. Of necessity this
will tend to complicate the procedures slightly, but not so much as to make them unworkable.

Douglas & Douglas, Inc.
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We recommend the following as general guidelines for local area review trip generation (with
details presented in Chapter 8):

1.

Use procedures based on Montgomery County data for the land uses surveyed in this
study: general offices, shopping centers (at or less than 200,000 SF GFA), fast food
restaurants, and residential sites. Continue to focus on the peak hour of the site
(generator), and add this to the peak hour of the adjacent street as a conservative
approach. Generally, use the average rate as presented through the equations in
Chapter 8, except as discussed in the following paragraphs.

For the larger general office sites which are not part of a development cluster, use a
second assessment which tests the site-generated traffic impacts by applying a rate
that reflects the 84th percentile value. This minimizes the chance of serious
underestimation of the trips from these sites. Require travel demand management of
these and other sites to decrease risk.

For retail, use the basic equations and adjust for supermarkets and pass-by trips as
appropriate. The pass-by percentage should be considered on a case-by-case basis
due to the large variation among sites.

Treat offices within Metrorail walksheds in much the same way as those outside,
with the following exceptions:

- For buildings located within Metrorail walksheds outside the Beltway, the
morning peak hour rate should be reduced;

- For central business district or other Metrorail walksheds where there is strong
transit encouragement (such as Silver Spring CBD or Bethesda CBD), use locally
established trip rates from the appropriate sector plans.

For fast food restaurants of 3,500 SF or less, use a flat rate reflecting the most
successful of these establishments. For sites larger than this, use an increasing rate
roughly parallel to the rate for this land use as presented in ITE's 4th Edition.

For land uses not addressed in the Montgomery County study, use the procedures

contained in the ITE 4th Edition report to be consistent with the procedures outlined
above.

ORGANIZATION OF THE REPORT

This report describes the methods, results and recommendations of the study:

Chapter 1 presents the study objectives and the background to the research.

Chapter 2 discusses the trip generation rate concept and briefly describes the process
of data collection and analysis.

Chapters 3 through 6 describe details of the data collection process and the results
for the four major land use categories surveyed as part of the research: general
offices (Chapter 3); retail centers (Chapter 4); fast food restaurants (Chapter 5); and
residential units (Chapter 6).

Douglas & Douglas, Inc.



ix

Chapter 7 contains a comparison of Montgomery County trip rates with those in the
3rd and 4th editions of ITE's Trip Generation report. It also includes a discussion of
variation in trip rates due to differences in location and the types of tenants present
(where applicable). The concept of utilizing the 84th percentile as a trip rate
standard is presented here.

Chapter 8 presents the conclusions of the research and recommends trip rates and
specific trip estimation procedures for use in Montgomery County.

" A Glossary defines technical terms used in this report.

Appendix A contains detailed trip data by collection site.

Appendix B describes the details of the data collection methods utilized during the
course of the research.

Details of each site are contained in a separate Technical Appendix available from
the Maryland-National Capital Park and Planning Commission.

Douglas & Douglas, Inc.
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CHAPTER 1
INTRODUCTION

1.1 BACKGROUND

In recent years trip generation rates have taken on new significance as they increasingly are used
to produce estimates of the impact of new development projects on transportation infrastructure.
With rapidly increasing public concern about suburban congestion and intense development
pressures, many jurisdictions are implementing impact fees and development caps, as well as, in
the case of Montgomery County, adequate public facilities ordinances. These policies impose
controls on the timing of development and thus on the pace of demand for roads, schools, and
sewers that is spawned by development. Trip generation rates are a cornerstone in such
programs. Because of the stakes involved--the economic stimulation provided by new
development balanced against increasing traffic congestion--the validity of current trip
generation rates has often been attacked at various times by developers, planners, and
neighborhood residents during the public review of proposed developments.

Trip generation rates are estimates of the number of vehicles or persons entering or leaving a
particular site during a specified time period, usually a peak hour or a whole day. Trip
generation rates are applied at two distinctly different planning levels by planners and traffic
engineers:

a) At the more localized micro-scale planning level of building site plan approval, trip

generation rates represent the initial step in the process of translating new
development into traffic requirements. For short-range planning and the assessment
of development impacts, trip rates usually are expressed in terms of vehicle trips per
hour or per day. They are also related to measurable site characteristics such as square
feet of space, number of dwelling units, or number of employees. The vehicle trip rate
is the trip generation measure used in this study.

b) At the overall macro-scale planning level. they are used for city, county and regional
long range planning and transportation facility planning. The number of person trips

per day or per hour is the measure typically used in long range planning.
Used in long range planning, person trip rates are normally derived from interviews or home

interview surveys. The resulting trip estimates then form the basis of the traditional four-step
transportation planning process:
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1) Trip generation - the number of trips associated with peoples' activities at various land
uses;

2) Trip distribution - where trips will come from and go to;

3) Modal choice - the selected mode of travel such as walking, taking transit buses or
Metrorail, or using one's own vehicle; and

4) Trip Assignment - the path of the trip.

For many years, the attention of planners focused on producing more sophisticated models for
modal choice and trip assignment. Recent renewed interest in trip generation rates and trip
distribution has arisen following dramatic changes in life style and, consequently, in travel
habits.

Vehicle trip rates are based on observation of the actual numbers of vehicles entering and
leaving a particular type and size of land use (a 200,000 square foot shopping center, for
instance) during a particular time period. The number of trips is then expressed in terms of some
characteristic of the land use. Thus we find trip levels measured per thousand square feet of
occupied floor area, per dwelling unit, or per acre. The resulting projection of traffic based on
the trip genération rate is compared with current roadway capacities. If projections suggest that
new traffic will outstrip current capacities, it is prudent (and, in many jurisdictions today, legally
required) to make adjustments either to the timing of the project or to the various roadways
around it.

1.2 SOURCES OF TRIP GENERATION RATES

The prime source of trip generation rates has traditionally been the Institute of Transportation
Engineers' (ITE) trip generation rate reports. The 3rd Edition, entitled Trip Generation, An
Informational Report [1], was published in 1983 and was in use when this study began. In the
Fall of 1987 when we had almost finished this study, the 4th Edition, entitled simply Trip
Generation [4], was published. With publication of a new edition, the work program was
amended to allow a comparison of ITE 3rd and 4th Edition rates with those derived from
Montgomery County data. The results of this comparison are the subject of Chapters 7 and 8.

In 1985 the Federal Highway Administration (FHWA) produced Development and Application
of Trip Generation Rates [2]. In this document the ITE 3rd Edition rates were combined with
additional data to update the information and attempt to measure the impact of the 1973 fuel
crisis. The report included a bibliography with almost 100 citations of trip generation rate
studies performed by various states, cities and local agencies. In all three of these references,
trip generation rates are averaged from studies done around the country.
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In addition to these national average trip generation rates, locally-derived rates have been
published. Many of these data are not used by planners and traffic engineers, however, because
documentation on the sites which form the basis of the rates is lacking. Therefore, it is often
unclear whether they can be applied successfully elsewhere in the country. In addition, the
presence of bias is often suspected since many trip generation studies have been done to support
a particular action, and the sites surveyed are therefore sometimes selected with an eye to the
desired results rather than at random. The FHWA report was based primarily on ITE data.
Consequently in most cases where important decisions are being made the ITE data have been
used because they are the most commonly accepted rates and hence the easiest to defend.

Trip generation rates used in development impact assessments have been criticized by those
most affected by them: developers, neighborhood groups opposing aspects of new development
projects, and planning officials trying to decide what is in everyone's best interest. Criticism and
questioning understandably have been greatest in high growth areas, such as Montgomery
County in the Maryland suburbs of Washington, DC. In such high growth areas, confrontation
between developers and neighborhoods is frequent. Indeed, trip generation rates have often
become the focal point of conflicts between developers and neighborhood groups where the
adequate public facilities requirements are perceived as all that stand in the way of development
projects. In this study, therefore, we aimed to collect data that represent current Montgomery
"County conditions and that are pertinent to current development issues.

1.3 PURPOSE AND SCOPE OF THE STUDY

Prompted by the notion that national trip generation rates produced in the late 1960's and early
1970's might not be representative of current rates in Montgomery County, the Maryland-
National Capital Park and Planning Commission (M-NCPPC) commissioned this study to
perform a comprehensive survey of land use types in Montgomery County and located outside
Metrorail station walksheds. The technical scope and focus of the study were developed by M-
NCPPC transportation planning staff. These were modified following recommendations from
the Project Advisory Committee and suggestions from Focus Group meetings.

The resulting four principal study objectives were to:

*  Produce a consistent set of trip generation rate data based on a uniform method of
collection; B

*  Explain the variation in rates among sites;
Evaluate different approaches to analyzing the trip rate data; and

* Recommend a set of trip rates for use in evaluating development proposals and for
application in short-range planning.

Douglas & Douglas, Inc.



1-4

At the beginning of the research, about forty representatives invited from Montgomery County
Government agencies, the local development community, and citizens organizations attended
Focus Group meetings. Focus Group members identified issues that needed to be addressed by
the study. Selected members of the Focus Groups also became members of the Project Advisory
Committee which reviewed the work scope and the interim report and made recommendations
on the direction of the technical work. Based on suggestions from the Focus Groups and the
Advisory Committee, we made some changes to the original work scope.

Douglas & Douglas, Inc. led the consultant team and was responsible for project management
and analysis. Gorove/Slade Associates, Inc. assisted with the development of data collection
techniques and with the data analysis, and was responsible for the field data collection. Dynamic
Concepts, Inc. supplied the field crews used in data collection.

Data collection took place in the Fall of 1986 and the Spring of 1987. While vehicle trip rates
have been compiled for a wide range of land uses from institutions to parks and military bases
(ITE lists over 300 land use categories), this research focused on just four: general offices,
residences (apartments, townhouses and single-family detached homes), shopping centers, and
fast food restaurants. These land uses were selected because they represent: 1) those land use
categories for which the largest number of development approval applications are received in
Montgomery County, and/or 2) those land uses expected to generate either most of the increase
in travel in the future or most of the controversy.

The original work scope for the project included hotels and elderly housing. These were
eliminated following discussions with the Focus Group and the Advisory Committee. This
decision was further justified during preliminary screening when it became clear that, in
Montgomery County, most hotels were located in Metrorail station walksheds and that housing
for the elderly appeared to be a very low traffic generator. (Confirming this latter impression, an
apartment building we surveyed which seemed to have extremely low trip generation rates
turned out to be almost entirely inhabited by the elderly.)

All sites in the County falling within one of the four land use categories being considered were
candidates for trip generation surveys except those lying within 2500 feet of Metrorail stations
(an area defined as the Metrorail walkshed). A separate study, prepared for the Maryland-
National Capital Park and Planning Commission in July, 1987 by JHK & Associates and entitled
t-Metrorail Transportation Characteristi , surveyed sites in Metrorail walksheds.

At each site, surveyors counted the number of vehicles entering and leaving the site during the
morning and afternoon peak periods. Manual counts included auto occupancy rates. At retail
and fast food restaurant sites, interviewers asked patrons if their trip represented a primary trip
with that stop as its sole purpose or one diverted or captured from pass-by traffic. In office
buildings, the survey staff interviewed tenants to determine the number of employees, the type of
employees (management, clerical staff, sales people, technicians, etc.), the existe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>