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EXECUTIVE SUMMARY 

This executive summary discusses the key findings and conclusions from the 

Oevelopmen,t-Related _ Rider~_hip Survey, a study sponsored by __ the Washington 

Metropolitan Area Transit Authority (WMATA). The purpose of the Ridership Survey 

was to study the travel behavior of persons traveling to and from residential and 

commercial developments around Metrorail stations and to establish relationships 

between travel characteristics and the nature of development at each site. The study 

consisted of surveys of persons tra\'elling to -and from office buildings, multi-family 

residential buildings, retail sites and hotels near Metrorail stations. A sample of 34 

building sites were surveyed. The details of the procedures and results are discussed in 

the body of the report. 

There has been a large volume of data generated in this project, requiring a 

substantial amount of time to· assimilate and interpret. W-MA TA and other agencies 

will be able to draw their own conclusions directly from the data. However, a number 

of conclusions· and observations have been derived from the analysis of data thus far. 

A summary of these observations is presented below, beginning first with general 

observations~'. followed by conclusions rela tirig to each of the land use _ types. 

General Observations 

There are many factors that influence choice of mode for trips to and from 
any type of land use. The most significant factors affecting the· percent of 
trips by transit are 1) the location of the site within the urban area and on 
the -Metrorail system: downtown sites have higher transit mode shares than 
suburban sites, and 2) the proximity of the building to a Metrorail station 
entrance. The higher transit ridership at downtown sites is a combined effect 
of a· 'number of other factors, such as higher parking cost, limited parking 
availability and origin/destination patterns favoring transit ridership. 

Offices and residential uses have the highest transit mode shares of the four 
uses studied, particularly during the peak commuting periods. However, 
111ajor downtown retail use also attracts a significant proportion of transit 
ridership. 

Retail uses and offices generate the highest number of daily transit trips, 
when comparing all four land uses on the basis of trips generated per 1000 
square feet of floor area. The strength of the transit trip generation 
potential of major retail sites is the volume of trips _generated - two to six 
times the number of person-trips as other land uses. 

Origin/destination pairs heavily influence the propensity to take transit. 
Poor transit accessibility at either end of the trip results in poor transit 
ridership between those pairs. 
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Cl>servations on Office Development 

Transit mode shares for work trips to downtown office buildings located near 
Metrorail stations are in the range of 55 percent. 

Transit mode shares for work trips to office buildings near close-in suburban 
rail stations are in the range of 20 percent. 

For downtown office buildings, the percent of work trips by transit is fairly 
constant for commuters living in the District, Maryland and Virginia. For 
suburban office buildings, a low percent of work trips by transit occurs for 
trips originating in the same state (Virginia to Virginia or Maryland to 
Maryland). A much higher percentage of work trips by transit occurs where 
the trip crosses jurisdictional boundaries (e.g. to a site in Virginia from either 
the District or Maryland), probably due to greater transit accessibility at the 
origin end of the trip and to the distance of the trip itself. 

The distribution of residence locations for office employees indicates that 
transit commuters to any given office building are drawn from throughout the 
urban area. A higher-than-expected transit mode share at several of the 
office buildings could be traced to the attraction of transit riding employees 
from longer distances away. This also points to one of the additional benefits 
of locating offices near rail stations - the availability of a larger, more 
accessible labor market. 

Most mid-day trips by employees at office buildings near the Metro stations 
surveyed were walk trips. Of the non-walk trips, a significant percentage 
were made by transit: over half the trips to and from locations in the 
District, and 30 to 60 percent of the trips from the suburban station areas 
into the District. Trips from the District into Maryland or Virginia also had 
high transit percentages. 

The regression analysis of office sites indicates that the work trip transit 
mode share Crail and bus) decreases by approximately 0.1, percent for each 
100 foot increase in distance of the site from a Metrorail station portal. 
Although this relationship was found to be valid for the sites studied, it is 
expected that the actual relationship is not completely linear. The 
percentage of mid-day non-walk trips captured by transit decreases by 
approxim4tely 0.9 percent for each 100 foot increase in distance from the 
station. 

Although there is less data available for trips by visitors to office buildings, 
data indicate that 20 to 30 percent of visitor trips are by transit, with the 
higher percentages applying to the downtown sites. 

Residential Buildings 

• A high percentage of trips to and from multi-family residential buildings near 
Metro stations are via transit. The transit mode share is in the 40 percent 
range for most residential buildings, but ranges are as high as 63 percent and 
as low as 18 percent. 
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Available data indicate that the percentage of trips by transit decreases by 
approximately 0.6.5 percent for each 100 foot increase in distance of a 
residential site from a Metrorail station portal. This suggests that residential 
sites are slightly less sensitive to distance from a Metro station than are 
office uses. This difference is most distinct for mid-day non-work trips. 

Retail Uses 

• 

Hotels 

• 

The survey data suggest that between 30 and 40 percent of trips by shoppers 
to major retail facilities in the downtown area ·are made via transit. It is 
expected that this transit mode share applies only to major comparison-retail 
stores and may not be ·- true of smaller stores or of convenience-retail 
establishments. ·· · 

At the non-downtown sites, between 10 and 20 percent of shoppers typically 
take transit. 

Hotels had the smallest percentage of trips via transit of any of the land 
uses. Overnight guests rarely take Metro to the hotel. Most take the hotel­
provided van or taxi. 

Meeting or conference attendees take Metro more often, depending on the 
hotel, nature of the conference, and origin of the conference attendees. 

Implications of the Results 

The results of this study have a number of significant implications on land use 

and transportation planning in the Washington metropolitan area. Metrorail has proved 

itself to be a major factor in transporting persons not only to and from the downtown 

but also to and from suburban sites. In some cases, it is the dominant choice of mode. 

It is also clear, however, that propensity to take transit is dependent on land use and 

origin/destination relationships. Several land use factors hold the keys to making the 

best possible use of the transit system. These include: 

In Metrorail station areas, promoting the types of land uses that tend to 
generate the most transit trips. 

Locating these land uses in close proximity to the station portals, and 

Providing high-density land development around Metro stations, including 
suburban stations. 

The transit system is quite dependent on walk access, often at both ends of the 

trip. Because the convenience of walk access is highly dependent on distance from the 

station portal, it is important that a relatively dense, compact land use ara,ement 
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occur within the statior, al'ea. This developm~nt philosophy is good not only for the 

vitality of the transit system but for regional transportation overall. More convenient 

access to the Metrorail system (through locating sizeable land developments in close 

proximity to rail stations) increases use of the system and thereby reduces the amount 

of auto travel that would otherwise be made (if a similar development was located far 

away from a rail station). For example, a 200,000 square foot office building in the 

downtown will generate nearly 300,000 transit trips per year, valued at approximately 

$.500,000 of transit revenue. A similar buildin~. near a close-in suburban station would 

generate over $200,000 in transit revenue-amually. By locating this 200,000 square 

foot office building close to a suburban rail station rather than in a remote area not 

served by transit, an amual reduction of some .500,000 vehicle miles of travel would 

also be realized. Similar comparisons can also be made illustrating the economic and 

transportation benefits of increased density around rail stations. 

Development of any type tends to be controversiaL There are usually pros and 

cons that must be weighed. It is clear, however, that the limited supply of developable 

land and the fixed nature of the Metrorail system make development decisions around 

rail stations particularly critical. TI1ey must be lived .with for many years to come and 

must therefore be made with a long-term view. 

It is inevitable that the Washington metropolitan area will grow. Careful 

attention to how it grows, particularly in areas served by Metrorail, will reap major 

benefits in optimizing the use of the existing and future regional transportation 

system. The chapters that follow present the more detailed results of the study, which 

have led to the observations and conclusions discussed above. 



1. INTRODUCTION 

This is the Final Report for the Development-Related Ridership Survey, prepared 

for the Washington Metropolitan Area Transit Authority (WMATA). The purpose of the 

Ridership Survey was to study the travel behavior of persons traveling to and from 

residential and commercial developments around Metrorail stations and to establish 

relationships between travel characteristics and the nature of development at each 

site. This information will provide WMATA and other local agencies with better 

information on the accessibility benefits of locating buildings near Metrorail stations. 

One of the important elements of the study was an analysis of the effect of distance 

from a Metrorail station on mode of travel. 

The purpose of this report is to present findings from the survey data, 

mathematical relationships developed between travel characteristics and site 

development factors, and trip generation characteristics derived from the studied 

sites. 

STUDY APPROACH 

The basic approach to the study involved the development of data on travel 

characteristics on a building-by-building basis. . Each building was considered to 

constitute an "observation," with which a distinct set of travel characteristics could be 

associated. The travel characteristics were expected to vary among buildings, being 

dependent on a multitude of factors, such as the type of land use, location within the 

urban area, proximity to a Metrorail station, type of tenants within the building, cost 

and availability of parking, and other factors. By conducting an analysis of how these 

travel characteristics vary among buildings, relationships were established that would 

be useful for both land use planning and transportation planning around Metrorail 

stations. 

Data on travel characteristics were collected through a series of questionnaires 

and interviews with individuals traveling to or from each of 34 building sites. The type 

of survey conducted depended primarily on the type of land use. The four land use 

types and associated survey approach and number of sites were as follows: 

Office buildings - self-administered questionnaires in tbe work place - 15 
sites. 
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aesidential buildings - combinati0n of self-administered mailback surveys and 
telephone interviews - eight sit~s. 

Retail estc1,blishments - personal interviews at the store entrances or within 
the facility - six sites. 

Hotels - personal interviews at the hotel entrances or within the facility -
five sites. 

Chapter 2 of this report discusses the specific approach and survey procedures 

for each land use type. One of the important considerations in the survey design for 

all land use types was the development of unbiased sampling techniques, designed to 

provide the best estimate of actual travel characteristics at each site. Although any 

survey is subject to sampling error, a careful design of the data collection approach 

can reduce the chances of inadvertently biasing the results. For example, no direct 

references were made to WMAT A in the self-administered questionnaires, thereby 

reducing the chance of non-response bias (e.g., the chance of a higher proportion of 

transit riders responding to the survey, due to it being associated with the Transit 

Authority). The surveys were cast as general transportation surveys, thereby providing 

the best chance of obtaining unbiased estimates of mode choice. The total number of 

survey responses for all land uses studied exceeded 6,300, slightly over half of which 

resulted from the workplace surveys conducted at office buildings. 

Chapter J presents a more detailed analysis of some of the survey results, 

focussing on quantitative relationships between travel characteristics at the buildings 

surveyed and the factors that influence travel behavior. This includes the 

development of regression equations that can be used to predict the transit mode share 

for a newly planned development. Although the equations will have constraints on how 

they may be applied, they should prove to be an excellent planning aid for 

developments being considered in close proximity to a rail station. Chapter J also 

contains an analysis of the transit trip generation potential of the four land use types 

under various development conditions. 

SITE SELECTION 

Site selection procedures considered both the selection of Metro station areas 

and building locations within each area. The surveyed sites were selected from an 

initial list of candidate Metro stations and sites by the following criteria: 

A range of stations with regard to proximity to the downtown core 
(downtown, urban fringe and suburban). 
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Station areas had to have building developments that were constructed, 
rehabilitated or converted within more recent years. Although buildings were 
sought that had been occupied either shortly before or in the years following 
the opening and operation of the Metrorail station, this was not always 
possible, and older buildings sometirT :;s had to be selected. 

The developments were to be of the following minimum sizes; office buildings 
- 100,000 square feet, residential buildings - 75 dwelling units, hotels - 200 
rooms, retail - no minimum square footage or number of establishments. 

The buildings were to be selected to span a range of walking distances from 
the station entrance {ranging from zero to over 3,000 feet away). 

Two of the stations were to have data collected from all four of the studied 
land uses. 

Three of the remaining stations were to have data collecte .. d from office and 
one other land use. 

The surveyed office buildings were to be largely non-governmentally 
occupied. Although there were government occupants within some of the 
buildings studied, it was necessary to control the sample to exclude large 
government buildings, since the very nature of a government office can 
affect travel characterlstics {e.g. substantially more ridesharing occurs with 
most government employers). Having a mix of government and private 
buildings would have made it much more difficult to isolate the effect of 
other factors influencing transit use. 

The following six stations were selected for study and are highlighted on the Metrorail 

system map on Figure 1: 

Metro Center 

Farragut West 

Rosslyn 

Crystal City 

Silver Spring 

Van Ness-UDC 

Two of the stations, Rosslyn and Crystal City, had data collected from all four land 

uses. Three _stations, Metro Center, Silver Spring and Van Ness-UDC, had data 

collected from office and an additional land use. Only Farragut West had data 

collected from only one land use, office. The location of the sites selected for study 

are shown on Figures 2 through 7. 

A slight modification to the above schedule occurred when an insufficient 

amount of data was collected at the retail shops located at the Van Ness Station. As a 

result, the retail mall, Ballston Common, was selected for study to complete the data 

collection requirements. 
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Chapter 2 documents additional details on the data collection and analysis 

methods and also presents the survey results for each land use type. The methods and 

results are presented together for each land use type, following the order of office, 

residential, retail and hotel. 

Chapter .3 presents the results of further analysis of the survey data, with a view 

toward developing relationships that could assist in land use and transportation 

planning around Metrorail stations. This includes the results of the regression analysis 

and the summary of transit trip generation rates. 
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2. SURVEY PROCEDURES Af'-!D RESULTS 

The survey procedures and results are described below for office, residential, 

retail, and hotel sites. For each land use, the survey procedures, including the data 

collection and analysis technique, and the survey results are presented in that order. 

Some of the results will require extensive study, as there are many numbers to be 

absorbed and evaluated. This discussion covers the most significant highlights and 

trends. Other findings and observations may become apparent to each individual 

reader as the report is reviewed. 

OFFICE 

Fifteen office buildings, varying from 100 to 2,800 feet from the various .Metro 

stations, were selected for study. Table 1 provides site characteristics for each office 

building. At these offices, approximately 10,000 workplace surveys were distributed, 

with approximately one third responding. 

Data Collection 

In order to determine the travel characteristics of office employees, a survey 

form was developed for distribution in the workplace. The objective of this survey was 

to determine the mode split and other travel characteristics of office building 

employees. A sample workplace questionnaire is shown as Figure 8. Demographic 

data were acquired first, followed by information on the commute trip and then by 

data on mid-day trips. 

The questionnaires were delivered to individual employment locations by project 

staff. The staff personally visited each office to explain the survey procedure ana 

distribute enough forms for each employee to respond. Also, the letter from WMAT A 

explaining the purpose of the survey was left with the employer's contact person. A 

copy of the letter is shown on Figure 9. In several cases, the building manager sent 

out a memo to inform the tenants that the survey was. to be conducted. After the 

surveys were distributed, the employees were asked to return them to the employer's 

contact person within two days. On approximately the third day the completed 

questionnaires were picked up by a project staff member. 

These surveys were distributed on Tuesdays, Wednesdays, and Thursdays to 

maximize the chances of receiving responses for the most typical travel days. The 
Surveys for all land use types, including office, were conducted in Fall, 1986. 



Table 1. Site Characteristics of Office Buildings 

Distance-!/ Gross Leasable 
Metrorail to Square Feet Square Feet Percent Number of Number of Parking Year 
Station Office Building Station (feet) (1000) (l000) Occueied Emelo~ees Pkg.Seaces Costl Mon th!!/ Constructed 

Metro Center & International Sq. 200 I, 10}1./ 91f0 91f 3,50o11 1,0 $11f7 1982 
Farragut West 

NCPC Building }00 300 290 90 1,000 370 $120 19'9 

Olmsted Building 700 281f 17' u 680 17' $120 196, 

McKee Building 900 )6}1./ 310 90 677 lf00 $12, 1968 

Realtor's Building 1,200 139 12, 97 ,,0 

American Institute 2,800 200 1'2 100 lf2' 160 $1 lO 1973 
of Architects 

Rosslyn 1300 N. 17th Street 800 ,,~, 36, 1,50()1/ 1980 

AM Building 1,000 2,0 239 100 910 1969 

Air Force Assoc. 2,200 1, 70 81f 168 lf00 $ If' 1981f 
Building 

Crystal City Crystall Mall I 200 21~./ 180 100 807 lf00 $1f0 - 70 1968 

lf9~ 
I 

Crystal Square 2 1,000 ,,.,, 98 • ,,,o ,,0 $1f0 - 70 1980 

2711 Jeff Davi5 2,500 .,,, u, 60 310 198'? 
Highway 

Van Ness-UDC Van Ness Station 100 1,ol-' 162 97 n, 1982 

Intelsat 300 6'0 500 100 6'0 270 indoor i" indoor 198/f 
12, outdoor U outdoor 

Silver Spring 1100 Wayne 200 19~ 1'9 86 601f. 1'0 $ If' 1981 
Avenue 

!/ Distance to station is defined as the walking distance from the surveyed building to 
the nearest Metrorail station portal. 

l_/ Based on LSF: 0.8' x GSF. 
_, 
(.,> 

1.1 Based on 2.50 square feet/employee. 

'!_/ Monthly parking cost refers to cost at garage. 



WASHINGTON METROPOLlT AN AREA \VOKK PLACE SURVEY 

This survey is part of a continuing effort, approved by the Washington Me~roj:n)E!an Area 
Council of Governments, to plan for the transportation needs of employees "'ithin the W.sshi!'!g!-,n 
Region. We would appreciate your help in this effort by filling out this questionnaire. The 
information obtained from this survey is completely confidential and will only be documented in 
summary form. Please complete this questionnaire and return it to the person who gave it to you 
as soon as you can. 

THANK YOU FOR YOUR TIME AND COOPERATION. 

Today's Date: _.....,/ _ _,..(.;:;8,;;,6 

RESPONDE!'IT INFORMATION 

1. What is the name and address of the 
place where you report for work? 

2. Where do Y.OU live? 

1, District of Columbia 
2. Fairfax County 
3. Arlington 
4. Alexandria 
S. Falls Church 

3. What is the zip code of your home 
address? 

4. Was a privately owned vehicle 
available for your trip to work 
today? (Circle one) 

,. Your sex? (Check one) 

6. Your age on your last birthday? 
(Circle one) -

7. What is your occupation? (Circle one) 

I. Professional/technical 
2. Manager/administrator 
3. Sales worker 
4. Clerical 

Name of Employer 

Street Address 

6. Fairfax City 
7. Elsewhere in Virginia 
8. Prince Georges County 
9. Montgomery County 

10. Elsewhere in Maryland 
11. Other (specify) _________ _ 

Zip Code 

l. Yes 
2. No 

1. Male 
2. Female 

l. 18 years or under 
2. 19 to 24 years 
3. 2S to 3/f years 
4. 3S to 44 years 
,. 4S to S4 years 
6. " to 6/t years 
1. 6.5 years or over 

,. Craftsman (mechanic, etc.) 
6. Equipment operator/truck driver 
7. Laborer 
a. Service worker (cleaning, food prep, etc.) 

PLEASE ANSWER THE FOLLOWINC QUESTIONS ABOUT YOUR. TRIP TO WORK TODAY 

a. At what time did you first arrive at 
your work location tff 
{List time and circle • • or P.M.) 

9. How long did it take to travel from 
your home to your work location 
today? (Include walking to and 
from car or transit vehicle.) 

10. How long did it take you to walk from 
your parking space or last transit 
vehicle to your work location? 

1. A.M. 
2. P.M. 

Minutes 

Minutes 

(PLEASE TURN OVER AND COMPLETE OPPOSITE smE) 

Figure 8. Sample Workplace Questionnaire 
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11. What means of travel did you U!!~ to gl"• t<" work totlay? (Circle one respons@) 

Privately Owned vehicle. !'ut.!ic Transit: Ot:-;zr ~~ans 
15 

1. Drove alone 
2. Drove others 

4. Metrorail only 
.5. Metrorail and bus 

9. Walked all the way 
10. Taxi 

(How many others, 6. Metrorail and auto 11. Bicycle 
excluding yourself? ) 

3. Rode as passenger -
(How many total were in the 
vehicle?_) 

7. Metrorail and other 
combination (Please specify) 

12. Other (Please specify) 

a. Bus only 

12. ANSWER THIS QUESTION ONLY IF YOU DROVE A CAR OR RODE TRANSIT TO WORK 
TODAY I OTHER WISE SKIP TO QUESTION 13. 

A) Auto Drivers (Answer if you 
circled no. I or 2 in question 11). 

How much does it cost you to park 
your car here? (Circle one/fill 
in amount) 

1. Nothing - free parking 
2. Nothing - company pays 

($ • per month) 
3. $ =•=per day 
If. $_._per month 

B) Transit R.lclers (Answer if you circled 
any of no. 4, 3, 6, 7, or I in question 11 ). 

What is your estimated round trip cost to 
and from work? Please include all transit 
fares needed and parking charges, if any. 
(Fill in amount) 

$_._per day 

13. We would like to find out about all the trips you made Oncluding walk trips) from l!!!! 
building during the course of an entire day. Please answer for trips you made yesterday or 
the last day you reported to work. Do not include your commute to and from work. Circle 
the numbers or fill in the blanks for each trip, as shown in the example. The example 
indicates a trip made by walking for the purpose of shopping in the District of Columbia. 
This trip was only 0.1 miles long. 

DATE FOR WHICH YOU ARE'REPORTINC YOUR TRIPS / /8& 

Examele Trie II I Trie 112 Trie 113 Trie 114 

Time you left the building ~ .J.._ __ ;_ 
~ ~ 

MEANS OF TRAVEL 
1. Drove a car I 1 1 'l I 
2. Rode in a car 2 2 2 2 2 
3. Metrorail and walk 3 -3 3 3 3 

•• Metrorail and drive " • " • " ,. Metrorail and bus ' ' ' ' ' ,. Bus only 6 6 6 ' ' 1. Walk (i) 1 7 1 1 
a. Bicycle 8 a g a a ,. Other (specify) ' 9 ' ' 9 

PURPOSE OF TRIP 
1. Job-related business I I I I 1 
2. Personal business 2 2 2 2 2 
3. Meal or snack 3 3 3 3 3 

"· Shopping (f) 4 4 • If ,. Educational .5 ' ·, ' ' ,. Recreational ' 6 6 6 6 
7. Other (specify) 1 7 1 7 7 

DESTINATION 
1. District of Columbia (1) 1 I 1 I 
2. Fairfax County 2 2 2 2 2 
3. Arlington 3 3 3 3 3 

"· Alexandria 4 4 4 4 4 
s. Falls Church .5 .5 .5 .5 .5 
6. Fairfax City 6 6 ' 6 6 
7. Ebewhere in Virginia 1 7 1 7 7 
a. Prince Ceorges County a 8 8 8 8 ,. Montgomery County 9 ' ' ' ' 10. Elsewhere in Maryland 10 10 10 10 10 

11. Other (specify) 11 11 11 11 11 

LENCTH OF TRIP IN MILES 
(For short trips you may list no. 

o,, 
of blocks and designate with "B") 

Time you returned to this building 1Q:S'O 



I Washington Metropolitan Area Transit Authority 

600 Fifth Street, N.W., Washington, D.C. 20001 
(202) 912-123' 

AUG 2 1 1986 

Dear Washington Metropolitan Area Employer: 

The Washington Metropolitan Area Transit Authority (WMATA) has 
enlisted the services of JHK I Associates, a transportation engineering 
consulting ffnn, to conduct a stuclY of travel characteristics around 
several Metrorail stations in the washington regf on. Essential to this 
study is development of a database of .travel characteristics at existing 
offices, shopping areas, hotels and residential dwellings. This 
information will assist in providing better planning information for 
WMATA and for other local agencies. 

The enclosed questionnaires request information from each employee 
f n your office about their dai1y travel patterns. We are s_eeking your 
assistance in distributing the questionnaifes to each of your employees 
and collecting them once they have been filled out completely. We 
realize that this may be a slight inconvenience to you, however, we 
believe that the investment of this short amount of time on your part 
(approx;mately four minutes per employee) will be worth the effort ;n our 
planning for better transportation in the Washington Metropolitan Area. 

A representative from JHK & Associates will return to collect the 
surveys in approximately three days unless you have made other 
a"rangements. We greately appreciate your cooperation. If you have any 
questions concerning the survey you may contact Sandra Woods. of JHK & 
Associates at (703} 370-2411. 

Very truly yours, 
;/ . ' . f) //' 

,(< (_,l'/1'-;,: / ./~-s,~~~c:....._ 
William. I Herman 
Director of Planning 

Figure 9. Letter from WMATA to Office Managers 

-- · ----~•-•"~' ,.,,,,,.,..._,cQc:1-11p r,i: Tl-I!; DISTRICT OF COLUMBIA. MARYLAND .6-NO VIRGlll.,A 
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An approach was also developed to survey visitors to office buildings. However, 

due to the nature of the tenants of the buildings surveyed, the visitor surveys were not 

as successful. The method involved distributing a number of visitor surveys, 

accompanying instructions, and folders to each office. It required the receptionist to 

ask visitors to complete the form, a sample of which is shown in Figure 10. The 

number of survey responses from visitors was much smaller than had been hoped for. 

In some cases, there were relatively few visitors; in others, cooperation from the 

employers was lacking. However, an estimate of_the number of visitors to each office 

was obtained from the receptionist. From this estimate and the number of completed 

surveys, it could be calculated that approximately 13 percent of the visitors were 

surveyed. 

Analysis 

The workplace survey form was designed to request information about the 

respondent, the commute trip, parking or transit costs, and mid-day trips. The 

completed survey forms were sent out for keypunching on microcomputer diskettes 

using a database program (dBase III Plus) with 100 percent verification. The 

microcomputer-based statistical software package, CRISP, was then used to compute 

frequencies and/or means for each variable and crosstabs of selected variables. Many 

frequencies and crosstabulations were created and are available as an appendix, 

contained in a separate volume. 

The following summary tables were derived from the CRISP outputs for the each 

office building: 

Work trip mode shares 

Work trip mode share by resident location 

Mode share for mid-day trips by trip destination 

Mode share for non-walk, mid-day trips by destination 

Mode share for mid-day trips by trip purpose 

Mode share for visitors. 

Part of the analysis involved testing the effect of weighting the survey responses by 

employer size. The tests indicated that there was little difference between the 



WASHINGTON METROPOLITAN AREA TRANSPORTATION SURVEY 
(VISITOR SURVEY) 

This survey is part of a continuing effort approved by the Washington Metropolitan Council 
of Governments to plan for the transportation needs of the Washington Region. The purpose of 
this questionnaire is to find out what means of travel are used by visitors to this building. We 
would greatly appreciate your help by answering the following questions. After you complete the 
questionnaire return it to the same place at which you picked up the survey, 

NOTE: If you came together in a group, please have only one member of the group complete 
the questionnaire. If you are making stops in severir offices of this building, fill out 
this form for one stop only. Thank you for your- assistance. 

Today's Date: ___ _ 

1. Time you arrived at this building: 
(List time and circle AM or P\1) 

2. How many people came in a group with you? 
Please include yourself, If you came by 
yourself, answer "l." 

3. How did you get to this building? 
(Circle One) 

4. Will you return the same way? 
(Circle One) 

S. If no, what mode of transportation 
will you use? (Circle One) 

A~SWER QUESTIO~ 6, IF YOU DID l'\IOT DRIVE TO 
THIS BUILDING, OTHERWISE, SKIP TO QUESTIO!'I 7, 

Was a car available for your trip to 
this building? (Circle One) 

7. Where did your trip originate'? (Circle One) 

8. 

9. 

1. District of Columbia 
2. Fairfax County 
3. Rosslyn 
.4. Crystal City 
,. Elsewhere in Arlington 
6. Alexandria 

What was the approximate length of your 
trip in miles? (Specify to nearest 
tenth if less than one mile) 

(~'hat time do you expect to leave this l:>uilding'? 
List time and circle AM or PM) 

Name of office visited: _____ _ 

1. A"4 
2. P'v\ 

1. Auto 
2. Walk 
). Metrorail 
4. Bus 
5. Company of government shuttle 
6. Taxi 
7. Other (Please Specify) ____ _ 

1. Yes 
2. !'lo 

1. Auto 
2. \\'alk 
k Metrorail 
If. Bus 
,. Company or government shuttle 
6. Taxi 
7. Other (Please Specify) ____ _ 

1. Yes 
2. !'lo 

7. Falls Church 
I. Fairfax City 
9. -Silver Spring Business District 

10; Elsewhere in \iontgomery County 
11. Prince Georges County 
12. Elsewhere (Please Specify) ___ _ 

miles 

1, AM 
2, P~J 

Figure 10. Sample Visitor Survey 
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weighted and unweighted results (usually less than two percentage points difference), 

and therefore, the unweighted responses were tabulated. Weighting the responses in 

this case also increases the risk of indicating a falsely high or low proportion, if 

employer weighting factors are large. Weighted responses also make it more difficult 

to evaluate the statistical confidence with which to view the results. 

It is important to understand the statistical limitations of the data prior to 

discussing the results. Because the surveys represent only a samJ?le of all trips to and 

from a building, there is a deJree of error associated with the results. Assuming a 

distribution of the data and knowing the sample size, estimates of this error can be 

made. Appendix A explains the statistical aspects in more detail and provides a table 

indicating the 9, percent confidence limits that can be placed on .. various values and 

sample size combinations. The smaller the sample, the wider the confidence limits. 

Particular caution is needed in interpreting crosstabulated data as the number of 

responses represented by any one cell may be very smalL 

Results 

Work Trip Olaracteristics 

Table 2 illustrates the mode share (auto vs. transit) for the commute trip to each 

office building. These results illustrate a relatively high percentage of commute trips 

by transit for both the downtown sites and for those further out. As would be 

expected, however, the transit percents for the downtown sites were consistently 

higher. The downtown offices located within 1,000 feet of a Metrorail station realized 

a transit mode share of greater than ,o percent. The remaining downtown office, at 

2,800 feet from the station, indicated approximately 37 percent transit ridership. In 

comparison, an office building located 2,.500 feet from the Crystal City Metro station 

indicated only 7.7 percent of those surveyed rode transit. 

When the variables transit percent vs. distance from the Metro station were 

represented graphically for the commute trip, two distinct trends could be identified, 

one for the downtown offices and another for the offices located outside the downtown 

area - these will be called suburban sites, but generaUy reflect those suburban sites 

that are closer in (see Figure 11). The data appears to support the hypothesis that 

offices located closer to the Metrorail station portals exhibit a higher percent of 

transit users than those located further away. This relationship is examined in more 

detail in Chapter 3. 



Table 2. Mode Share for the Commute Trip to Office Buildings-!./ 

Distance 
Metrorail Station Office Buildings to Station Auto Rail Bus Walk Other 

Metro Center and International Square 200 42.4 48.9 5.4 2.7 0.7~ 
Farragut West NCPC Building 500 36.5 46.6 13.3 2.0 1.5 

Olmsted Building 700 45.4 43.5 6.6 2.8 2.0 
McKee Building 900 32.5 50.5 9.0 7.5 0.5 
Realtor's Building 1,200 28.3 45.6 15.2 8.7 2.2 
Am. Inst. of Architects 2,800 55.9 27.4 9.3 5.7 1. 7 

Rosslyn 1300 N. 17th Street 800 80.0 19.2 o.o 0.7 0.8 
AM Building 1,000 73.4 24.3 0.8 0.8 0.0 
Air Force Association 2,200 85.3 13.3 0.0 1.5 0.0 

Crystal City Crystal Mall l 200 81.3 16.3 1.0 1.2 0,.2 
Crystal Square 2 1,000 77.2 17.4 2.1 2.7 0.7 
2711 Jeff-Davis 2,500 90.2 5.4 2.3 0.8 1.9 

Van Ness-UDC Van Ness Statjon 100 72.8 21.1 3.8 1.4 1.0 
Intelsat 300 68.4 27.9 1.3 2.5 o.o 

Silver Spring 1100 Wayne Avenue 200 75.8 19.5 4.2 0.5 o.o 

!/ Source: Workplace Surveys 

Sample 
Size 

297 
345 
106 
188 
46 

227 

135 
128 
68 

508 
746 
132 

209 
79 

190 

Summary 
% Auto 

42.4 
36.5 
45.4 
32.5 
28.3 
55.9 

80.0 
73.4 
85.3 

81.3 
77.2 
90.2 

72.8 
68.4 

75.8 

% Transit 

54.3 
59.9 
50. l 
59.5 
60.8 
36.7 

19.2 
25.1 
13.3 

17.3 
19.5 
7.7 

24.9 
29.2 

23.7 

N 
Ci 
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Another factor that influences transit ridership is the cost of traveL Table 3 

illustrates the cost of parking vs. the cost of transit use for each site. In all cases, 

the downtown office buildings experienced a higher parking cost than transit cost, 

while the reverse is true for all the offices located in the suburban sites. The monthly 

parking cost and the number of available parking spaces is included on Table 1. 

Table 4 presents a summary of the following: 

• For _aU office buildings, the percent of employees that reside in each 
jurisdiction 

For each location, the percent of transit vs. auto utilization 

Study of Table 4 indicates that residence location substantially influences the 

propensity to take transit, especially for the non-<iowntown -~ites. The building in 

Silver Spring, for example, has a higher work trip transit percentage than was initially 

expected (nearly double the percentage from the 1978 survey for the Silver Spring 

Metro Before and After Study). Examination of the residence locations indicates that 

nearly one-third of the ~mployees come from Virginia or the District and that a high 

percentage of these take Metrorail. The implication of this is that Metrorail 

accessibility opens up a substantial labor pool that might not otherwise be available. 

To assist in the interpretation of Table 4, the data were aggregated into three 

residence location groups: District of Columbia, Virginia, and Maryland (including the 

offices located at Van Ness). The results were averaged and summarized further in 

Table ,. Findings from this table indicate that ·of those working downtown there is 

almost an equal draw from the District of Columbia, Virginia, and Maryland and that 

the transit/auto mode shares are fairly consistent. However, for the Virginia and 

Maryland buildings, the majority of employees live within the same state and exhibit 

the lowest transit ridership. Those traveling across the D.C., Maryland, or Virginia 

lines exhibit higher transit ridership. 

Mid-day Trip Olarac:teristics 

Table 6 summarizes mid-<iay trips by trip purpose. Each cell of the table 

provides the following information: 

For each office building, the percent of the total mid-<iay trips for each 
purpose 

For each mid-<iay trip purpose the percent utilizing transit and auto, 
respectively 



Table 3. Transit vs. Parking Costs for Office EmployeeJ./ 

Distance 
Metrorail Station Office Buildings to Station ~ 

Metro Center and International Square 200 3.71 
Farragut West NCPC Building ,oo 3. 14 

Olmsted Building 700 2.18 
McKee Building 900 3.82 
Realtor's Building 1,200 3.60 
Am. Inst. of Architects 2,800 2.9' 

Rosslyn 1300 N. 17th Street 800 3.lfO 
AM Building 1,000 l.82 
Air Force Association 2,200 l.76 

Crystal City Crystal Mall l 200 1.,1 
Crystal Square 2 1,000 3.83 
2711 Jeff-Davis Highway 2,,00 3.67 

Van-Ness-UDC Van Ness Station 100 3.61 
Intelsat 300 l.66 

Silver Spring 1100 Wayne Avenue 200 4.23 

!/ Source: Workplace Surveys. 

~/ Transit costs inclu~ fare plu~ parking cost, if any. 

1/ For those that had a parking cost. 

'ii Free parking includes those that find on-street free parking and 
those that have parking paid by their employer. 

Transit Cost/Dar}/ Parking Cost/DaJ/ 

l:!!!: Percentage ~ No. Percentage 

147 62 0 •• 93 38 16.0 
179 70.2 ,.92 " 23. l 1, ,o.o 6.U 20 28.6 
82 60.7 ,.u 26 19.3 
6 11., •• 76 4 2,.0 

72 u .• ,.26 ,2 29.9 

24 19.4 3.20 l 2.• 
30 26. l J.'9 29 2,.2 

• 6,7 1. 12 ' 8.3 

77 17 .9 · 1.08 21, 63.8 
132 20.• 2.27 218 33.7 

7 ,.9 2. 18 31 26.0 

u 23.9 1 .29 2, 13.9 
20 29 •• 2.6, 27 39.7 

36 21.2 1.68 93 ,4.7 

!!!S 

' ' ' 2 
0 

11 

17 
11 
21 

7 
1, 
16 

II 

• 
• 

Free Parkin,}!-/ 

Co. Pais ~ 

47 22.0 
12 6.7 
9 21.• 

2, 20.0 
6 11., 

39 -i..1 

80 78.2 ., U.7 
30 u.o 
72 18.l 

262 U.9 
6' 68. l 

9. 62.2 
17 30.9 

37 24. l 
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Table 4 .. Transit/Auto Mode Share by Employee's Residence for Work Trips to Office Locations!/ 

Location of Residence 
Distance 

to District of Fairfax Elsewhere Pr. Georges Montgomery Elsewhere S,1mple 
Metrorail Station Office Building ~ Columbia Count~ Arlington Alexandria in VA Countl Countl in MD Size 

Metro Center & International Sq. 200 13.£,£/ 23.4 1.5.3 8 • .5 .5.4 10.2 16.6 7 .I 29.5 
Farragut West .52 • .5/2.5.0 43 • .5/.56 • .5 77.8/22.8 44.0/.56.0 2.5.0/68.8 .53.3/43.3 .5.5.1/44.9 10.0/90.0 

NCPC Building .500 30.4 6.7 4.1 4.6 3 • .5 36.2 10.1 4.4 34.5 
6.5.7/2.5.7 43 • .5/.56 • .5 8.5.7/14.3 .50.0/43.8 33.3/.58.3 .59.2/40.0 68.6/31.4 40.0/60.0 

Olmsted Building 700 26.4 22.6 8 • .5 12.3 1.9 6.6 18.9 2.3 106 
.53.6/28.6 37 • .5/62 • .5 44.4/.5.5.6 38 • .5/61 • .5 0.0/ 100 42.9/.57.l 80.0/20.0· 33.3/66.7 

McKee Building 900 23 • .5 14.4 11.2 8.6 .5.4 13.9 18.2 4.8 187 
50.0/ 1.5.9 .59.3/40.7 66.7/33.3 68.3/31.2 66.0/40.0 69.2/38.8 64.7 /3.5.3 22.2/77.8 

Realtor's Building 1,200 32.6 1.5.2 4.4 4.4 2.2 6 • .5 30.4 4.3 46 
60.0/6.7 71,4/28.6 .50.0/.50.0 0.0/100 0.0/100 100/0.0 71.4/28.6 0.0/100 

American Institute ~.800 33.2 16.4 10.6 4.9 3.1 11 • .5 14.6 .5.8 226 
of Architects 44.0/33.3 13 • .5/86 . .5 33.3/66.7 27.3/72.7 28.6/71.4 34.6/6.5.4 .54.6/4.5.4 38 • .5/61 • .5 

Rosslyn 1300 N. 17th St. 800 7.4 39.3 12.6 8.2 4.4 6.7 1.5.6 .5.9 IJ.5 
80.0/20.0 .5.7/94.3 ll.8/82.4 27.3/72.7 0.0/100 33.3/66.7 28.6/7 l .4 12,.5/87 • .5 

AM Building 1,000 .5 • .5 33.6 14. I 10.9 6.3 7.0 1.5.6 7.0 128 
71.4/28.6 16,3/81.4 22.2/72.2 21.4/78.6 12 • .5/87 • .5 .5.5.~/44.4 20.0/80.0 33.3/66.7 

Air Force Assoc. 2,200 7.4 36.8 7.4 7.4 11.8 14.7 .5.9 8.8 68 
Building 40.0/40.0 8.0/92.0 0.0/100 20.0/80.0 0.0/ 100 20.0/80.0 0.0/100 33.3/66.7 

Crystal City Crystal Mall I 200 6.3 42.2 8 • .5 14.4 10.9 9 • .5 4.9 3.4 .507 
43.8/.56.3 I l.7/88.3 14.0/72.1 20 • .5/78.1 .5 • .5/94 • .5 29.2/70.8 28.0/72.0 11.8/88.2 

Crystal Square 2 1,000 3 • .5 40.7 11.0 12,8 10.7 9.9 6.6 4.8 74.5 
.50.0/46.2 13.4/72.3 12.2/63.4 23.2/7.5.8 18.8/81.3 16.2/83.8 38.8/61.2 19.4/80.6 

271 l Jeff-Davis 2,.500 .5.3 27.3 9.9 13.6 7 •. 6 . 10.6 1.5.9 9.9 132 
Highway 28.6/71.4 2.8/97.2 0.0/92.3 .5.6/83.3 10.0/90.0 . 14.3/8.5.7 11.8/9.5.2 1.5.4/84.6 

Van Ness-UDC Van Ness Station 100 29.7 11 • .5 3.8 2.9 2.4 20.1 24.9 4.8 209 
40.3/.5l.6 !2 • .5/87 • .5 0.0/100 33.3/66.7 40.0/60.0 23.8/76.2 17.3/82.7 10.0/90.0 

Intelsat 300 10. l 22.8 8.9 7.6 1.3 6.3 38.0 .5. I 79 
.50.0/2.5.0 H.1/88.9 28.6/71.4 16.7/83.3 0.0/100 0.0/100 43.3/.53.3 0.0/100 

Silver Spring 1100 Wayne 200 1.5.3 10.J 6.4 3.7 1.6 23.3 26 • .5 13.2 189 
Avenue 48.3/.51.7 26.3/73.7 .58.3/41.7 .57.1/42.9 0.0/100 I .5!#84.1 8.2/89.8 4.2/9.5.8 

I'-> 

""" 

I I Soui ct>: 11/orkpl.icr Survey~ 
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Table .5. Summary Analysis of Transit/Auto Mode Share by Employee 
Residence Location for V/orktrips.!l 

Location of Residence 

Office Sample District Virginia 
Location ~ of Columbia Average 

Metro Center/ 1,205 26.6'1/ 36.3 
Farragut West 45.6/22.5 38.8/57.4 

Rosslyn/Crystal City 1,715 5.9 67 .1 
52.3/43.7 10.7/84.6 

Silver Spring/Van Ness 477 18.5 27.5 
46.2/42.8 23.6/76.4 

Source: Workplace surveys !/ 

'l:.l 26.6 Percent of trips by location of residence 
45.6/22.5 Percent transit/auto mode share for each location 

25 

Maryland 
Average 

37.2 
49.9/50.4 

27.1 
23.0/77.0 

54.0 
13.6/85.8 



Table 6. Transit/Auto Mode Share by Purpose of Mid-day Trip for Office E8'ployeeJ/ 

Distance 
Puq:!ose of Mid-Dal Trie 

to Job-related Personal Meal or Sample 
Metrorail Station Office Building ~ Business Business Snack Shoeeing Educational Recreational ~ Size 

Metro Center and International Sq. 200 4o.ol.1 16.i 29.8 7. I 0.9 6.2 32.5 
Farragut West 47.7/24.6 7.7/ 1.9 2.1/2.1 8.7/0.0 66.7/0.0 .5.0/0.0 

NCPC Building .500 20.8 18.6 47.l 9.9 0 • .5 3.0 3o.5 
6.6/21.l 10.3/ 1 • .5 0.0/0.6 0.0/0.0 0.0/0.0 0.0/0.0 

Olmsted Building 700 36.0 17.0 36.0 7.0 2.0 2.0 WO 
8.3/44.4 0.0/0.0 .5 • .5/0.0 14.3/0.0 .50.0/0.0 0.0/0.0 

McKee Building 900 36.2 14. l 42.2 6.5 I.I 18.5 
20.9/ 13.4 3.8/3.8 0.0/0.0 8.3/0.0 0.0/0.0 

Realtor's Building I ,200 34.0 66.0 .50 
17 .6/23 • .5 0.0/0.0 

American Institute 2,800 21.0 14 • .5 48.6 10.3 1.4 4.2 214 
of Architects 11. I/ 37.8 9.7/9.7 0.0/0.0 4.5/0.0 0.0/33.3 0.0/22.2 

Rosslyn 1300 N. 17th St. 800 36.8 18.4 39.5 2.6 2.6 114 
9 • .5/71.4 4.8/38.1 4.4/8.9 0.0/66.7 0.0/33.3 

AM Building 1,000 .50.0 6.9 37.3 3.9 2.0 102 
33.3/49.0 28.6/28.6 2.6/.5.2 0.0/2.5.0 0.0/.50.0 

Air Force Assoc. 2,200 47.3 .5.5 41.8 .5 • .5 .5.5 
Building 30.8/69.2 0.0/100.0 0.0/78.2 0.0/33.3 

Crystal City Crystal Mall l 200 26.8 17.6 46.6 7.4 0.2 1.4 421 
16.8/30.1 4.1/37.8 0.0/ 10.2 0.0/0.9 100/0.0 0.0/ 16.7 

Crystal Square 2 1,000 .51 • .5 11.8 29.6 4.4 0.1 2.6 941 
10.1/20.2 7.2/32.4 0.7/13.6 2.4/ 14.6 0.0/ 100 0.0/ 16.7 

2711 Jeff-Davis 2,.500 69.1 .5 • .5 22.4 1.8 1.2 165 
Highway 0.9/7.0 0.0/.5.5.6 0.0/24.3 0.0/66.7 0.0/.50.0 

Van Ness-UDC Van Ness Station 100 21.0 14.0 .53.3 7.9 1.4 2.3 214 
6.7/26.7 30.0/30.0 3.5/8.8 .5.9/ 11.8 33.3/66.7 0.0/25.0 

Intelsat 300 2 • .5 30.0 37 • .5 20.0 7 • .5 2.5 40 
0.0/ 100 0.0/2.5.0 6.7 /6.7 0.0/ 12.5 0.0/0.0 0.0/0.0 

Silver Spring 1100 Wayne 200 18.4 I 0 • .5 .56.6 6.6 3.9 3.9 76 
Avenue 14.3/42.9 0.0/37 • .5 0.0/14.0 20.0/0.0 0.0/0.0 0.0/33.3 N 

O"I 

l/ Source: Workplilce Surveys 
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From this table, approximately three fourths of the mid~ay trips (76.4 percent) were 

made for job-r~lated business or for a meal or snack. Job-related business accounted 

for approximately one third of the total mid~ay trips. 

Because the surveyed buildings were all located in ·higher density areas, a large 

fraction of mid~ay trips by employees were walk trips. For the meal or snack 

category, both transit and auto ridership was very low (i.e., walk was high). Transit 

ridership varied _fr.om zero to 6.7 percent for this category. However, the percentage 

of auto use was very low except for a couple of office buildings located further than 

2,000 feet from the station. Walking accounted for at least 75 percent of the trips 

that were made for a meal or snack. 

When only the non-walk mid~ay trips were analyzed (Table. 7), the job-related 

business trip percentage increased sharply, while the percentage of trips for a meal 

decreased sharply. Generally, the transit ridership for the job-related business trip 

percentage was encouraging at the downtown offices, while the results from the 

suburban offices were inconsistent. As a word of caution, the sample sizes for the 

non-walk mid-day trips were very small in some cases and may not be representative 

or typical of what actually occurs. 

The results of the crosstabulation of mid~ay trip mode by destination of trip are 

contained in Table 8. This table contains information on: 

• Percent of mid~ay trips to each destination by office building 

• Transit/auto mode split for each destination. 

Because walking was the predominant mode of travel (7 S percent for mid-day trips), 

Table 9 was calculated utilizing only non-walk mid~ay trips. Eliminating these walk 

trips essentially removed the short localized trips. For example, a large proportion of 

the trips from the downtown offices within the District were walk trips. Removing 

the walk trips dramatically increased the percentage of trips made to Virginia or 

Maryland. Table 10 represents an aggregation of the destinations and sites into a 

simplified 3 ~ 4 matrix, allowing for easier interpretation. The Virginia and Maryland 

columns are statistically more reliable, although the data are not distinguished by 

distance from the station. The trips from the offices located outside the downtown 

area to areas in Virginia or Maryland exhibit a very small transit ridership percentage. 

However, the trips to or from the District, where Metrorail access is the greatest, 

exhibit a large transit ridership percentage. The implication of this is that a high 

percentage of mid-day office-to-office trips will take place by Metrorail as long as 

rail access is good at both ends of the trip. This fa.ct should affect land use decisions 



Table 7. Purpose of Non-walk Mid-day Trips for Office BuildingJ/ 

Pureose of Mid-Da~ Trie 
Distance 

Metrorail to Job-related Personal Meal or Sample 
~ Office Building ~ Business Business ~ Shoeeing Educational Recreational Other Size 

Metro Center and International Square 200 u.,;l.l 4.6 3.6 I • 8 1.8 0.9 0.9 110 
Farragut West 66.0/34.0 80.0/20.0 ,o.0/50.0 100/0.0 100/0.0 100/0.0 50.0/5o.o 

NCPC Building 500 78.4 15.7 2.0 3.9 51 
60.0/40.0 87.5/ 12., 0.0/100 0.0/ 100 

Olmsted Building 700 82,6 8.7 4.4 4.3 23 
15.8/84.2 100/0.0 100/0.0 100/0.0 

McKee Building 900 88.5 7.7 3.8 ~6 
60.9/39.1 50.0/50.0 100/0.0 

Realtor's Building 1,200 100 7 
42.9/57.1 

American Institute 2,800 65.5 20.7 3.5 3.5 6.9 29 
of Architects 26.3/73.7 50.0/50.0 100/0.0 0.0/100 0.0/100 

Rosslyn 1300 N. 17th Street 800 65.4 17.3 JI .5 3.9 l. 9 52 
11.8/88.2 11.1/88.9 33.3/66.7 o.o/ 100 0.0/100 

AM Building 1,000 82.4 7.8 5.9 2.0 2.0 51 
40.5/59.5 ,0.01,0.0 33.3/66.7 0.0/100 0.0/ JOO 

Air force Assoc. 2,200 53.2 6.4 38.3 2.1 47 
Building 28.0/72.0 0.0/100 0.0/100 0.0/100 

Crystal City Crystal Mall I 200 48.2 28.2 18.2 2.7 0.9 0.9 0.9 110 
35.9/64.1 9.7/90.3 0.0/100 0.0/100 100/0.0 0.0/100 0.0/100 

Crystal Square 2 1,000 62.2 18.3 17. I 1.2 I. 2 82 
37.3/62.7 26.7/73.3 0.0/100 0.0/100 0.0/100 

2711 Jeff-Davis 2,500 34.6 19.2 34.6 7.7 3.9 26 
Highway 11.1/88.9 0.0/100 0.0/100 0.0/100 0.0/100 

Van Ness-UDC Van Ness Station 100 27.3 32.7 25 . .5 ,., ,., 1.8 1.8 5.5 
20.0/80.0 ,o.O/SO.O 21.6/71.4 33.3/66.7 66.7/33.7 0.0/100 0.0/100 

Intelsat 300 14.3 42.9 28.6 14.3 7· 
0.0/100 0.0/100 ,0.0/50.0 0.0/100 

Silver Spring 1100 Wayne 200 42. I as.a 31.6 5.3 5.3 19 
Avenue 50.0/:i0.0 0.0/100 0.0/100 100/0.0 0.0/ 100 

N 
CX) 

l_/ So1.rce: Workpl..ice Surveys 

2/ 115. 5 Perrent of Non-walk trips by purpose 



Table g_ Transit/Auto Mode Share by Destination of Mid-day Trips for Office 1;EmployeeJ-' 

Destination of Mid-Day Trie 

Metrorail Office Distance District of Fairfax Elsewhere Pr. Georges Montgomery Elsewhere Sample 
Station Building to Station Columbia County Arlington Alexandria in VA County County in MD Size 

Metro Center &: International Square 200 &9.ill 0.6 5.7 2.2 0.9 I. 3 315 
Farragut West 17.4/7.l 100/0.0 72.2/ 16.7 49.2/49.2 66.7/33.3 75.0/25.0 

NCPC Building 500 97.2 0.6 0.3 0.3 0.6 0.6 0.6 358 
7.2/5.2 100/0.0 0.0/100 100/0.0 10010.q 50.0/50.0 50.0/0.0 

Olmsted Building 700 95.9 I .O , .o l .o 1 .o 98 
7.1/13.8 0.0/100 100/0.0 0.0/100 0.0/0.0 • 

McKee Building 900 97 .5 1.0 1.0 0.5 202 
14.3/ 11.2 0.0/100 50.0/50.0 100/0.0 

Realtors Building 1,200 94. I 1.0 5.9 51 
6.3/2.1 0.0/100 0.0/ 100 

American Institute 2,800 95.8 0.5 1.4 1.4 0.5 0.5 :U4 
of Architects 3.4/6.3 0.0/100 33.3/66.7 0.0/100 0.0/100 100/0.0 

Rosslyn 1300 N. 17th Street 800 13.9 4.4 70.4 4.4 1.7 0.9 ,. 6 I .7 115 
31.2/68.8 0.0/100 3.7/21.0 20.0/60.0 0.0/100 0.0/I0CI 0.Ci/100 0.0/100 

AM Building 1,000 31.0 4.0 52.0 5.0 6.0 2.0 100 
48.4/41.9 0.0/100 5.8/13.5 20.0/60.0 0.0/33.3 0.0/ 100 

Air Force Association 2,200 32.7 1.8 60.0 1.8 l.8 ;t.8 55 
Building 27.8/66.7 0.0/100 36.ff/72.7 0.0/100 0.0/100 0.0/100 

Crystal City Crystal Mall I 200 6.8 4.4 80.0 6.0 I. 9 0.5 0.2 0.2 414 
39.3/57.1 11.1/72.2 2.7/10.9 4.0/68.0 0.0/12.5 o.o,,o.o 0.0/100 0.0/0.0 

Crystal Square 2 1,000 4.6 3.0 82.3 ,.8 1.1 0.7 1., 1.0 940 
40.,,,0.0 17.8/54.0 3.3/9.7 1.9/79.2 0.0/30.0 0.0/100 0.0/92.9 ll.l/66.7 

2711 Jefferson Davis 2,,00 3.7 1.2 82.8 4.9 1.8 0.6 164 
Highway 16.7/66.7 0.0/100 0.0/6.9 0.0/87.5 0.0/100 ().0/0.0 

Van Ness-DC Van Ness Station 100 94.5 0.9 o., I. 4· 2.7 219 
8.7/14.0 0.0/100 0.0/100 0.0/100 0.0/0.0 

Intelsat 300 94.9 2.6 2.6 39 
2.7/ 10.8 0.0/100 0.0/100 

Silver Spring 1100 Wayne Avenue 200 8.0 2.7 &l. 3 . 8.0 75 N 50.0/33.l 0.0/0.0 0.0/23.0 0.0/0.0 '° 

I I \ourc:e: \\'orkplJn• \urveys ; •.• ':. i ., •• t : ''. ' •• ,,,, ~ ·,1 · l' •:·~ ,·;:tJ-~·••A ! , ,; .. • •'·'· •.•, ,! .;, ~~i.•.t~,; .:\s.~l .·, 1 .. 
?/ 89.2 Percent of trips by destination 

17 li/17 I P,:,.rrPnt tr lf)C"it/,,,t.'"' tY,,..,,I,~ c-h-,.-r- tr--~ ,-h A--->'"t;n.,t;,,n 
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Table 9. Destination of Non-walk Mid-day Trips for Office Employees!/ 

Destination of Mid-day Trie 

Metrorail Distance District of Fairfax Elsewhere Pr. Georges Montgomery Elsewhere Sample 
Station Oflice Building to Station Columbia County Arlington Alexandria ~ County County ~ ~ 

Metro Center & International Square 200 6'5. 11/ I. 9 IS.I '5.7 2.8 3.8 S.7 106 
Farragut West 71.0/29.0 100/0.0 81.3/18.7 '50.0/S0.0 66.7/33.3 n.0/2'5.o 16.7/83.3 

NCPC Building soo 82.7 3.8 1.9 1.9 3.8 3.8 I. 9 '52 
'53.6/46.4 100/0.0 0.0/100 100/0.0 100/0.q 0.0/100 100/0.0 

Olmsted Building 700 87.0 4.3 4.3 4.3 23 
3'5.0/6'5.0 0.0/100 100/0.0 0.0/ 100 

McKee Building 900 83. 3 6.7 6.7 3.3 30 
'56.0/44.0 0.0/ 100 '50.0/ '50.0 100/0.0 

Realtor's Building 1,200 '57.l 42.9 7 
7'5.0/2'5.0 0.0/100 

American Institute 2,800 69.0 3.4 10.3 10.3 3.4 3.,, 29 
of Architects 31.0/69.0 0.0/100 33.3/66.7 0.0/100 0.0/100 100/0.0 

Rosslyn 1300 N. 17th Street 800 30.2 9.4 37.7 7.6 3.8 I .9 S.7 3.8 H 
31.2/68.8 0.0/100 IS.0/U.0 2'5.0/7'5.0 0.0/100 0.0/100 0.0/ 100 0.0/100 

AM Building 1,000 '56.0 8.0 20.0 8.0 4.0 1 4.0 '50 
'53.6/46.4 0.0/100 30.0/70.0 2'5.0/7'5.0 0.0/100 0.0/100 

Air Force Association 2,200 38.6 .59. I 2.3 44 
Building 29.4/70.6 7.7/92.3 0.0/100 

Crystal City Crystal Mall l 200 2'5.'j 12.3 IJZ.'j 17.0 0.9 0.9 0.9 106 
40.7/'j'J.3 7.7/92.3 20.0/80.0 'j.6/94.4 0.0/100 0.0/100 0.0/100 

Cry~tal Square 2 1,000 16.3 . 10.7 42.l 18. '5 I. 3 2.6 5.6 3.0 233 
44.6/5'5.3 48.0/52.0 2'5.'5/7 4.'j 2.2/97.8 0.0/100 0.0/100 0.0/100 14.3/U.7 

271 l Jeff-Davis 2,'500 18. 5 7.4 37.0 26.0 II. I 27 
Highway 20.0/80.0 0.0/100 0.0/100 0.0/100 0.0/100 

Van Ness-UDC Van Ness Station 100 88.9 1., 3.7 I .8 3.7 'j4 
39.6/60.lf 0.0/100 0.0/100 0.0/100 0.0/100 

Intelsat 300 7 I. 4 14.3 14. 3 7 
20.0/80.0 0.0/100 0.0/100 

Silver Spring 1100 Wayne Avenue 200 26.3 73.7 19 w 
60.0/40.0 0.0/100 0 

- ··---- ------ -

I I ~our, e: Wur l..pl,1u· \ur H"yi 
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____________ jhk & associates 

Table 10. Summary Analysis of Transit/Auto Mode Share 
of Non-walk Mid-day Trips for Office Buildings!./ 

Destination of Mid-day Trip 

Sample District 
Office Location ~ of Columbia Virginia Mar:z:land 

Metro Center/ 247 74. 11./ 13.2 12.7 
Farragut West 53.6/46.4 49.5/.50.5 89.6/ 10.4 

Rosslyn/Crystal City .513 30.9 62.6 6 • .5 
36.6/63.4 9.8/90.2 2.4/97.6 

Silver Spring 19 26.3 o.o 73.7 
60.0/40.0 0.0/0.0 0.0/ 100 

Van Ness-UDC 61 80.1 2.8 17 .1 
29.8/70.2 o.o/ 100 o.o/ 100 

Source: Workplace surveys 

74.l Percent of non-walk trips by destination of mid-day trips 
53.6/46.4 Percent transit/auto mode share for each destination 
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not only at the downtown stations but also at the suburban stations. Locating office 

buildings at suburban stations should have the effect of increasing mid-day transit 

ridership through job-related trip interchange between that location and offices near 

other rail stations. Suburban employers with substantial business downtown would be 

most ideally situated near rail stations. An indirect effect of making mid-day job­

related trips accessible by transit is the greater possibility of those suburban 

employees commuting to their offices by transit (e.g. a feeder bus service), since their 

car would be needed less frequently for mid-day travel. 

Office Visitors 

As mentioned previously, the response rate from the visitor surveys was low 

(about 13 percent of the visitors estimated by the employers surveyed). The mode 

share of visitors for four office buildings is shown on Table 11. The Metro Center 

office building had the highest transit percentage. The remaining three sites each had 

nearly twenty percent transit even though the distance from the station varied. The 

purpose of the trips may have influenced translit ridership. For example, the majority 

of the trips to the AM Building were to a dental office and to the Van Ness Station to 

visit the University of the District of Columbia credit union. As a result, the auto 

ridership was high at the AM Building and the number of walking trips high at the Van 

Ness Station. 

RESIDENTIAL 

Eight residential developments were surveyed via a mail-back home-based survey 

or telephone interview. In either case, the primary objective was to obtain 

information on the trip-making characteristics of residents. Site characteristics are 

contained on Table 12. For both types of surveys, survey responses were obtained 

from typically 1.5 percent of the total number of dwelling units. 

Data Collection 

The mail-back home-based surveys (see Figure 12) were distributed to four of the 

eight residential developments. Managers of several complexes allowed the surveys to 



Table 11. Mode Share for Visitors to Office Buildings!/ 

Distance 
ror ail Station Office Buildings to Station Auto !!!!! Bus Walk 

ragut West International Square 200 21.4 28.6 0.0 42.9 

;slyn AM Building 1,000 68.2 18.2 0.0 9.1 

,stat City Crystal Square 2 1,000 51.5 18.2 3.0 24.2 

1 Ness-UDC Van Ness Station 100 31.6 13.2 5.3 50.0 

Source: Visitor Surveys 

Sample 
Other Size 

7 .1 14 

4.6 22 

3.0 33 

o.o 38 

Summary 
% Auto % Transit 

21.4 28.6 

68.2 18.2 

51.5 21.2 

31.6 18.5 

w 
w 



Table 12. Site Characteristics of Residential Developments 

Number of Uni ts 
Metrorail Distance 
lli!l!m Residential Develol!ment to Station Tut!! _gff .!.!IB 11IB. 1.!IB 

Rosslyn River Place North 1,000· 4.32 220 180 32 0 

Prospect House 2,200 268 83 100 u 0 

Crystal City Crystal Square Apts. 378 jg 2"7 ,a lj 

Crystal Pla:z:a Apts. 1,000 .540 94 1811 2111 "8 

Van Ness-UOC The Consulate 300 268 0 206 62 0 

Connecticut Heights ),800 612 261 306 11.5 0 

Silver Spring Twin Towers 900 286 72 177 36 1 

Georgian T owen 1,400 762 216 376 110 0 

!/ Share~ park!ng with entire _Crystal Square complex, tenants are guaranteed one space/dwelling unit, 
no wa1tmg last at present tame. 

1./ Approximately 218 spaces rented out to area workers on a monthly basis, these employees must be out 
of garage by .5:30-6:00 pm. 

'}_/ l11c1udes parking for .50 hotel rooms. 

Percent Number of 
Occul!ied Pkg. Si!!ces 

96 300 

100 361 

JOO ll 

100 57Q'il 

JOO 1.50 

98 221 

100 4oo!1 

99 .5.50 

Parking 
CostlMonth 

$75 indoor reserved 
$50 outdoor reserved 
$110 outdoor unreserved 

owner: $10 
renter: $50 outdoor 

$75 indoor 

I space included in 
rent, additional space 
$4.5 

1 space included in 
rent, additional space 
$4.5 

$6.5 

$.50 

$40 

$.50 reserved 
$3.5 unreserved 

Year 
Constructed 

1981 

196/f 

1975 

J!l78 

1~7.5 

1966 

1968 

(J 
? 



WASHINGTON METROPOLITAN AREA TRAVEL SURVEY 

Th1> ,ur,ey •• pan of " continu,,. effort, approved by lhe Vla>hington Metrop01ilan Council 
of Government> 10 plan for the 1ransp0r1ation needs of residenu w1lhin lhe Washington Region. 
We ,.ould gredlly appreciate your help by ,answenng the following quen,ons. The information 
obtained from 1Jus survey i• completely -,fidcnttal and will only be documented in summary 
form. Your name and .iddrc .. are not required. When you have completed this wrvey, pleaoe drop 
ii ,n .any mailbox. No po,1age is required. II you have funher questions about this survey, please 
contact Sandra Woods at 370·2/tl 1. Thank you for your assiHance. · 

I, Including yourself, how many people live in your household'? Please indicate the number of 
people in each age group. ' 

1. 
2. 
). 

Under 16 
16- 2, 
26 - )) 

It. 36-U 
,. u-" 
,. )6-6' 
7.-=Over6) 

2. How many vehicles are owned or regularly used by members of your household? (Include 
vans, pick-up trucks, and com~y can kept at home) 

). What type of parking do you use at your re,idence? (Circle - for each vehicle) 

Vehicle Vehicle Vehicle 

.!:!il 1:!9.:.l. .!:!2:..! 
I, Lot or garage at residence I I 

2. Other l.:>t or garage 2 2 2 

). On-street metered parking , , , 
It. On-street free parking ' • ' ,. Other (Please specify) ' ' ' 

4. In order to determine parking and tr&n1portalion need• for re1identi&I developments, we 
would like to have uch resident 16 years of age and over describe all the tripa the)' made to 
and .!!2!!! )'OW' home during the '"'' weekday before you received thil form. -

On the form, a single trir. i• defined as the time between when you left your home to the 
time you returned. The examp e provided below describe, a trip in which lhe perlOO lelt home at 
7:30 A_M by drivin_g ,., mile, to commute to work in Fairfax County. This perMll'I returned to their 
home Ill Alexandria at 12110 PM for a meal or -ck, aaain bt drivin& J.J milea. 

Pleue use the numbers below to fill out your response. 

Mcdns of Travel 

I, Drive a car 
2. Ride in a car 
). Metroraail only 
•· Metrorail and auto 
,. Metrorilil and bus 
6. Bus only 
7, Walk only 
a. 81cycle 
,. Other 

Purpase of Trip 

I. To or ,from work 
2. Job-related bu•ineas 
l. PerMll'lal busineas 
"• Meal or sn.ck 
). Shopping 
6. Educational. 
7. Recreational 
&. O~r 

Page I 

Origin or 
De5tination of Trip 

I. Dinrict of Columbia 
2. fairfa• County 
). RoHlyn 
•• CryA"I City 
'• El""'l)ere in Arlington 
6. Alexandria 
7. Silver Spring business district 
a. Ebewhere In Montgomery Co. 
9. Prince Georges County 

IO. Elsewhere - please specify 
in Table 

004 

H 
0 

i 
5 
!S 

i 
5 

.. 
a 
~ 
2 .. • 
2 

Pleaoe have uch resident answer the lollowin, question• .. nd de•cribe their trip• 1n the spoce, 
provided below. Firot, fill in the date for which you are lilhng out your trips here, ~ 

Rewlent I (16 yean or older) 

Sex: I. Male 
2. Female 

Employed I. Yes 
2. No 

Age 10 the nearest to ye"rs ______ _ 

Does this person have a current driver's license? I. Yes 2. No 

Did this person make any trips to or from home on t. Yes 2. No 
!he abQve date? II yes, describe trips below. 

(See choices "t bottom of page ti 

Trip No. 

Example; 

Time 
(Specify 

AM or PM) 

~ I ~mor 
: Means of P•,rpo.e Destination 
.. .I!!!tl of Trip of Trip 

ApproA.un .le 
D1nance ol 
Trip (Mile•) 

Lell home 7,3'0AM I I To; 2 
Returned home ~PM_l_ 1 Froiiii£.. 

3.5 
~ 

Left home 
__ , __ 

To, 
Returned home 

__ , __ From-,---

2 Lefl home __ ,_ To: 
Returned home __ ,_ from-,--

3 Left home 
__ , __ 

To: 
Returned home· 

__ , __ 
fro~ 

Left home To, ---Returned.home 
__ , __ 

fro,n;-----
Resident 2 (16 v-rs or older) 

Sex, I. Mate Employed I, Yes 
2, No 

Age to the nearest 10 years _____ _ 
2. Female 

Does lhis person have a current driver's license? I. Yes 2.No 

Did lhis person make any trips to or from home on 1. Yes 2. No 
the above date? II yes, describe trips below. 

Trip No. 

Example: 

3 

Left home 
Returned home 

Left home 
Returned home 

Lelt home 
Returned home 

Left home 
Returned home 

Left home 
Returned home 

Time 
(Specify Means of 

AM or PM) ~ 

7,30-4.W I 
~41 _j_ __ , __ __ ,_ __ , __ ___ , __ 
__ , __ 
--·--__ , __ 
--·--

Page 2 

Origm or 
Purp0se Destination 
of Trip of Trip 

I To, 2 
_!f__ f ror'iii"I. 

To: 
From-,----
To: 
Fro~ 

To, 
fro~ --
Tot 
from-,----

Approxun4lc 
D1>tance ol 
Trip (Mile~ 

3.5 
.....l:.2.... 

w 
u, 

Figure 12. Sample Home-Based Survey 



Resident ) (16 yurs or older) 

Sex: I. Male Employed I. Yes 
2. No 

Age to the nearest 10 years ______ _ 

2. Female 

Doe• thb person ha•e a current dri•er'• license? I. Yes 2. No 

Did this person make illly trip• to or lrom home on 
the above date? If ye•, deKribe trip• below. 

I. Yes 2.No 

Origin or Time 
(Specify 

AM or PM) 
MeAns ol P!Wpose 

of Trip 
QestinA lion 

Approdm11te 
Distance of 
Trip (Miles) 

Example: 

2 

Left home 
Returned home 

Left home 
Returned home 

Left home 
Returned home 

Left home 
· Returned home 

Left home 
Returned home 

Resident • o, r;• or oldel') 

__ , __ __ , __ 
__ , __ 
--·-­__ ,_ __ , __ 
__ , __ __ , __ 

~ 

I 
-::::::r::_ 

of Trip 

To: 2 
From,..i__ 

To, 
From-,--

To, 
Fro~ 

Toi 
Fro~ 

To, 
fro~ 

Sex: I. Male Employed I. Yea 
2. No 

Ap to the nc11re1t 10 ye11n ______ _ 

2. FemAle 
Does this person hilve ii current driver's license? 1. Yes 2. No 

Did this person make any trips to or from home on 
the above date? If yes, describe trips below. 

I. Yea 

ExAmple1 Left home 
Returned home 

Left home 
Returned home 

2 Lelt home 
Returned home 

) Lelt home 
Returned home 

Left home 
Returned home 

Time 
(Specify 

AM or PM) 

...1.l.lQAM 

.lZ..l.15!.P"" __ , __ __ , __ __ ,_ __ , __ 
__ , __ __ :_ __ ,_ 
--·-

Muns of 
I!!!!! 

I 
-1-

2.No 

Purpose 
ol Trip 

Origin or 
Destination 

of Trip 

To: 2. 
fromi"I. 

Toi from_1 __ 

To1 
from-,--

To: 
Fro~ 

Approximilte 
Distance of 
Trip (Miles) 

If you hilve .ny comments on transportation within the Washington Metropolitan area, please 
include them here. Thank you. _____ , __________________ _ 
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be placed in the in-house mailbo~ by project s!aff or allowed a staff mt:mber to 

distribute the surveys to the door of each residence. 

The remaining residential developments were surveyed exclusively by telephone 

interviewing. The interviews followed the same format as the mail-back survey. The 

interviews were conducted on Tuesdays, Wednesdays and Thursdays from 7:00 PM until 

9:00 PM. The names and phone numbers of residents were obtained from the Haines 

Directory. 

Analysis 

Although the data collection techniques were different, both types of residential 

surveys were designed to obtain the same basic data, including socioeconomic, 

demographic, and trip-making data from a sample of households within selected 

dwelling units. The data structure is included in the technical appendices for both 

surveys. The frequencies and crosstabs computed for selected variables are also 

included in the technical appendices. 

Similar to the office workplace surveys, certain summary tables were produced: 

• overall modal split for all trips reported by residents 

• 

Results 

transit/auto mode share by destination of trip 

transit/auto mode share by purpose of trip 

Table 13 illustrates the modal split for all trips from the residence for each 

development by distance from the station. Residential data were collected from two 

dwelling units at each of the four Metro stations where surveys were conducted: 

Rosslyn, Crystal City, Van Ness and Silver Spring. Due to the lack of residential 

developments of the size required for the study near the Farragut West and Metro 

Center statiOQs, no data from the downtown is available for analysis. However, the 

percent of transit use for the suburban locations, like the results for office buildings, 

is substantial. 

Figure 13 illustrates the distance vs. transit mode share relationship. The results 

were fairly consistent, with higher transit ridership typically occurring at reside:ntial 

buildings closer to a rail station. However, at Crystal City, the relationship was 

reversed. The data in Table 14 may help to explain at least part of the difference, 



Table ll. Mode Share for Residential DeveJopmentsY 

Distance Sample Summary 
Metrorail Station Residential Development to Station Auto Rail Bus Walk Other Size % Auto % Transit - -
Rosslyn River Place North 1,000 41. .5 45.3 1.9 .5.7 .5.7 53 41 • .5 47.2 

River Place South 1,.500 60.0 40.0 o.o 0.0 o.o 20 60.0 40.0 
Prospect House 2,200 81.8 18.2 0.0 0.0 o.o 44 81.8 18.2 

Crystal City Crystal Square Apts. .500 48.8 36.3 1.2 l3.7 . 0.0 80 48.8 37.5 
Crystal Plaza Apts. 1,000 fl.5.0 "". 0 .3.0 8.0 0.0 100 45.0 47.0 

Van Ness-U DC The Consulate 300 32.6 63.0 0.0 4.4 o.o 46 32.6 63.0 
Connecticut Heights 3,800 .56.0 24.0 12.0 6.0 2.0 50 ·56.0 36.0 

Silver Spring Twin Towers 900 52.3 36.4 11.4 o.o o.o 44 52.3 47.8 
Georgian Towers 1,400 43. 1 34.7 6.9 9.7 4 .2 72 43.1 41.6 

!/ Source: Hom~-based surveys and telephone interviews 
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Figure 13. Distance-Transit Relationship for Residential Developmentt 



Table 14. Demographic Data for Residential Developments!/ 

Distance Mean Percent Not 
Metrorail Station Residential Development to Station Age Employed 

Rosslyn River Place N. 1,000 33.3 12.1 
River Place S. 1,500 31.8 30.4 
Prospect House 2,200 45.0 28.9 

Crystal City Crystal Square Apts. 500 48.2 23.2 
Crystal Plaza Apts. 1,000 54.5 31.5 

Van Ness-UDC The Consulate 300 36.1 4.6 
Connecticut Heights 3,800 32.9 28.6 

Silver Spring Twin Towers 900 42.7 12.8 
Georgian Towers 1,400 45.3 20.6 

!/ Source: Home-based surveys and telephone interviews 

Mean Number 
of Vehicles/ 

Dwelling Unit 

1. 32 
1.19 
1.56 

1.16 
1. 24 

1.10 
1.28 

1.15 
1.30 

Mean Number 
of Residents/ 
Dwelling Unit 

1.42 
1.30 
1.74 

1.53 
1.49 

1.20 
1.47 

1.55 
1.66 

.p. 
0 



41 

summarizing socioeconomic and demographic data for al! eight de'le!opments studied. 

Crystal Square and Crystal Plaza Apartments are similar except that the mean age of 

residents at Crystal Plaza is 6.3 years older, and the percent of those not employed is 

8.3 percent greater. 

Table 15 illustrates the percent of trips for each purpose made throughout the 

course of an entire day, as well as the percent of transit vs. percent of auto trips. As 

could be expected, the majority of trips made from residential units were to work (59 

percent) with-nearly fifty percent of these trips utilizing transit. Transit was used for 

40 percent of the educational trips; however, only seven percent of the total trips 

were for educational purposes. Transit ridership from residential units appears to be 

highest with trips that are regularly scheduled. Those trips that do not occur on a 

regular basis, such as personal business, eating, shopping or recreational trips, 

averaged a transit ridership of only 14 percent. 

Similar to the "Destination of Mid-day Trip" table for office buildings, Table 16 

contains information on: 

• percent of total trips to each destination by residential development 

• transit/auto mode split for each destination 

This table illustrates the trend of how distance from the station affects transit usage 

for each destination listed in the table. In most cases, as distance from the station 

increases, transit ridership falls off. A summary table, Table 17, was developed to 

illustrate the overall trends, such as the percentage of trips to each destination group 

and the transit/auto mode split. This table, however, does not illustrate how distance 

from the station affects ridership. One observation from this table is that although 

only a small percentage of the Maryland residents surveyed went to Virginia, a high 

percentage of those who did so utilized transit. However, the opposite is true for the 

Virginia residences. 'Only a small percentage of Virginia residents used transit to 

Maryland. 

RETAIL 

Six retail sites were selected for the survey. These sites varied in the types of 

tenants, as well as in size, from 65,000 to 530,000 gross square feet (GSF) of floor 

area. For example, The Underground in Crystal City and The Rosslyn Center, both 

with direct access to the Metro station, cater primarily to the occupants of the office 

buildings adjacent to the retail centers. These locations are convenient for those 



Table 15. Transit/Auto Mode Share by Purpose of Trip for Residential Developments!/ 

Pureose of Trie 

Metror ail Distance To or Job-related Personal Meal or Sample 
Station Residential Devetoement to Station , from Work Business Business Snack Shoeeing Educational Recreational ~ Size 

Rosslyn River Place North 1,000 64.7±/ 2.0 1).7 3.9 11.8 3.9 51 
48.5/39.4 0.0/100 28.6/57 .I 50.0/0.0 66.7 /33.3 50.0/50.0 

River Place South 1,500 55.0 5.0 15.0 20.0 5.0 20 
54.6/45.4 0.0/100 0.0/ 100 50.0/50.0 0.0/ 100 

Prospect House 2,200 56.0 2.0 18.0 10.0 6.0 8.0 49 
21.4/78.6 100/0.0 0.0/100 0.0/ 100 33.3/66.7 0.0/ 100 

Crystal City Crystal Square Apb. 500 50.0 7 .1 11.2 2.0 13.3 6.1 5.1 5.1 98 
49.0/24.5 28.6/71.4 27.3/63.6 0.0/ 100 0.0/92.3 o.o/ too 0.0/80.0 20.0/60.0 

Crystal Plaza Apts. 1,000 42.3 5.8 15.3 2.9 9.5 5.1 I 2.4 6.6 137 
62. 1/25.9 50.0/50.0 23.8/76.2 0.0/75.0 30.1/61.5 14.3/85.7 11.8/88.2 22.2/66.7 

Van Ness-UDC The Consulate 300 72.9 5.1 5.1 3.4 3.4 3.4 6.8 59 
60.5/34.9 100/0.0 0.0/66.7 100/0.0 0.0/100 50.0/50.0 25.0/50.0 

Connecticut Heights 3,800 59.3 13.0 14.8 9.3 3.7 54 
37 .5/50.0 28.6/71.4 12.5/87.5 40.0/60.0 0.0/100 

Silver Spring Twin Towers 900 69.8 5.7 5.7 3.8 9.4 1.9 3.8 53 I 
46.0/46.0 0.0/100 0.0/66.7 0.0/50.0 0.0/40.0 0.0/0.0 0.0/50.0 

Georgian Towers 1,400 61.3 8.0 16.0 9.3 1.3 I. J 2.7 75 
60.9/28.3 0.0/100 8.3/75.0 14.3/42.9 I00/0.0 o.o/ 100 50.0/50.0 

!/ Source: Home-based surveys and telephone interviews 

J./ 64.7 Percent of trips by purpose 
48.5/39.4 Percent transit/auto mode share for each purpose 



Table 16. Transit/ Auto Mode Share by Destination of Trip for Residential Developments!/ 

Destination of Trie 
District Elsewhere 

Metrorail Residential Distance of Fairfax Crystal Elsewhere Silver Montgomery Pr. Georges 
Station De11etoement to Station Columbia County Rosslyn ..9!t.... Arlington Alexandr id Sering CBD County County 

Rosslyn River Place North 1,000 62.iY 1).2 13.2 ';.7 J.9 1.9 1.9 
.57.6/33.3 14.3/85.7 0.0/.57.1 0.0/ 100 100/0.0 0.0/100 100/0.0 

River Place South 1 ,-;oo 6,p.O 10.0 ';.0 ';.0 15.0 
61 . .5/38,'j 0.0/ 100 0.0/100 0.0/100 0.0/ 100 

Prospect House 2,200 64.0 10.0 20.0 2.0 2.0 
21.9/78.1 0.0/ 100 10;0/90.0 0.0/ 100 0.0/ 100 

Crystal City Crystal Square Apts. ';00 36.4 7 .I ';.J 21.2 I 2.1 l I. I 1.0 ';. I 
66.7/33.3 14.3/U.7 'i0.0/';0.0 0.0/23.8 2.5.0/75.0 9.1/90.9 0.0/100 0.0/ 100 

Crystal Plaza Apts. 1,000 42.l 9.0 0.8 15.8 20.3 4.'; 3.0 0.8 
66.1/30.4 8.3/91.7 0.0/ 100 19.1/42.9 18 . .5/81.'j 33.3/66.7 0.0/ 100 0.0/ 100 

Van Ness-UDC The Consulate 300 79.0 3.'; 1.8 1.7 1.7 JO.'; 
64.4/28.9 ';0.0/50.0 100/0.0 0.0/100 o.o/ 100 3}.3/66.7 

Connecticut Heights 3,800 78.2 1.8 16.4 3.6 
37.2/53.'j 0.0/ 100 22.2/77 .8 0.0/100 

Silver Spring Twin Towers 900 37.7 1.9 9.4 26.4 11.3 7.6 
';.5.0/30.0 0.0/100 80.0/0.0 14.3/.50.0 0.0/83.3 0.0/100 

Georgian Towers 1,400 52.0 2.7 1.3 2.7 17.3 12.0 10.7 
';9.0/35.9 50.0/ .50.0 100/0.0 100/0.0 7 .7 /38.'j 22.2/77.8 28.6/71.4 

!/ Source: Home-based surveys and telephone interviews 

II 62.3 Percent of trips by destination 
57 .6/33.3 Percent transit/auto mode share for each destination 

Elsewhere 

2.0 
0.0/ 100 

1.0 
0.0/ 100 

3.8 
20/80 

1.8 
0.0/ 100 

5.7 
0.0/ 100 

1.3 
0.0/ 100 

Sample 
Size 

H 

20 

'jQ 

98 

133 

';6 

'jj 

H 

75 

+:o 
(._ )· 



Table 17. Sum=nary Analysis of Transit/Auto Mode Share by 
Destination of Trip for Residential Developmentsl/ 

Destination of Trip 

Residential Sample District 
Location Size of Columbia Virginia 

Van Ness-UDC 111 78 .61-l 5.2 
50.8/41.2 31.2/68.8 

Rosslyn/Crystal City 354 54.0 41.6 

Silver Spring 

11 
y 

Source: 

78.6 
50.8/41.2 

54.8/42.7 

128 44.9 
57.0/33.0 

Home-based surveys and telphone interviews 

Percent of trips by destination of trip 

13.9/78.3 

9.0 
70.0/25.0 

Percent transit/auto mode share for each destination 

44 

Marl land 

16.2 
9.3/90.7 

4.4 
9.6/90.4 

46.2 
9.1/77 .7 
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walking through the building to get to the Metrorail station or to their parked car. 

Neither establishment contains a large anchor tenant. The second type of· 

establishment surveyed was the single tenant building. Three locations of this type 

were surveyed. The Hecht Company and Garfinckels at Metro Center and Hecht~ at 

Silver Spring. The last type of retail establishment surveyed was a shopping mall with 

several large anchor tenants, in this case Ballston Common. Table 18 presents the site 

characteristics for the retail establishments. 

Data Collection 

The pedestrian-based survey was designed to gather information on particular 

trip characteristics, such as trip purpose, trip mode, and trip origin-destination (to 

determine if the trip was a linked trip). A sample retail patron interview form is 

shown as Figure 14. The interview was conducted in person by reading the questions 

from left to right and marking the answers in a single row for each respondent. 

For the single tenant developments, the interviews were conduct~ primarily at 

the entrances to the building. Pedestrian counts were also conducted at these 

locations for use in weighting survey responses at each entrance. The survey responses 

were weighted by entrance. The weighting factor for each entrance was derived as 

the ratio between the number of persons entering at each entrance and the number of 

interviews conducted at that entrance. The interviews conducted at the entrance 

were then multiplied by the weighting factor and the results from all the entrances 

were summed. This procedure eliminated the bias that would have otherwise resulted, 

since the interviews were not conducted in exact proportion to the number of people 

entering the store at each entrance. 

The multi-tena&ft'• developments were surveyed with the interviewer randomly 

selecting patrons within the building. This procedure reduced the possibility of biased 

responses since a transit rider would have the same chance of being interviewed as an 

auto user. 

The interviews were conducted from the time the establishments opened th:-ough 

six o'clock PM on a Tuesday, Wednesday or Thursday. 



Table 18. Site Characteristics of Retail Establishments 

Metrorail 
Station 

Metro Center 

Rosslyn 

Crystal City 

Ballston Common 

Silver Spring 

Retail Establishment 

The Hecht Company 

Garfinckels 

Rosslyn Center 

The Underground 

Ballston Common 

The Hecht Company 

Distance 
to Station 

100 

800 

100 

l00 

1,000 

1, l00 

!/ Arlington County limited the number of parking spaces to be built. 
The 450 spaces is inadequate for the daily and monthly parking needs. 

Gross 
Square Feet 

(1000) 

270 

342 

Total: 350 
Retail: 65 

530 

220 

'l_/ 200 commercial parking spaces <at any one time not more than 50 percent are used by 
The Underground). 

}_/ Arlington County owns the parking structure. 

Selling 
Square Feet 

(l000) 

204 

139 

Retail: 52 

150 

530 

129 

No. Parking Year 
Spaces Cons true ted 

none Oct. '85 

none 1930 

450J./ 1979 

2001/ 1979 

2 9oo}./ 
' Oct. '86 

1959 



W MAT A Ridership ~urvey 1.ua rt.etau =:,nes Sheet of 

Location: ________________ Oate: _______ Observer: _________ Weather: ________ Entrance: ______ _ 

Begin Time (this sheet):. _______________ _ End Time: _______________________ _ 

Cumulative number of people in: __________ _ Cumulative number of people out: ___________ _ 

Interviews: 
I Excuse me, we are conducting a travel survey in ___ (name place) today. Could I ask you a few brief questions about your trip to this store? 

Arrival 
Time 

(Military) 

l)Are you 
shopping@ 

!)shopping 
2) dining 
))walking 

thru 
ti) store 

employee 
5) other 

2) Where was your 3) Was this your 
last stop office? home? 
before coming Another store? 
here? etc. (ask based 

00 Q.2) 
ask for zip 
if dppropriate I) Your office 

2) Home 
J) Store/bank 
4) Restaurant 
5) Other Office 
6) Hotel 
7) Other 

4) How did you 
get to 
(name~ 
location) 

I) Auto 
2) Walk 
3) Metrorail 
4) Bus 
5) Taxi 
6) Other 

If person used 
Metrorail or bus: 

S) Did you have 
a car available 
for your trip? 

I) Yes 
2) No 

All: 
6) How many people 

came in the group 
with you? 

7) What time do 
you expect to 
leave ? 
(military time) 

8) Where will 
your next 
stop be 
after you 
leave here? 

ask for zip 
if appropriate 

9) Is this 
your office? 
home? etc. 

I) Your office 
2) Home 
J) Store/bank 
4) Restaurant 
5) Other Off ace 
6) Hotel 
7) Other 



Analysis 

The following summary tables were calculated using the CRISP outputs: 

overall mode share for each retail establishment 

Results 

transit/auto mode share by purpose of trip for each retail establishment 

transit/auto mode share by the location of the last stop of the retail patron 
for each retail establishment 

Table 19 illustrates the mode share for each of the retail establishments by 

distance from the station. The downtown Crystal City and Rosslyn locations were 

accessed primarily by walking. The two suburban locations, Ballston Common and 

Silver Spring, both at least 1,000 feet from the Metrorail stations experienced low 

transit ridership. Access by automobile is more convenient at these locations for the 

corresponding market areas. 

The mode shares for retail establishments are illustrated on Figure 1.S. Here the 

trend in distance from station verses percent transit is evident for the single tenant 

establishments (Hecht's and Garfinckels), and the large shopping mall, Ballston 

Common. The shopping centers with direct access to Metrorail (The Underground and 

Rosslyn Center) exhibit disproportionately low transit ridership concerning their close 

proximity to the stations. However, this is due to the fact that the shops are designed 

to cater primarily to nearby offices and not to bring in patrons from long distances 

away. 

Table 20 illustrates for each location the mode share for shoppers and 

eo,ployees. Becattse a disproportionately high number of store employees were 

surveyed at Rosslyn Center; the overall percent of walking was 31.8 percent. For 

Rosslyn_ Center, Table 20 reveals that nearly 60 percent of the shoppers arrived by 

walking. The Underground also has a category for those people going to restaurants. 

For these people, the majority worked within the Crystal Square and Crystal Plaza 

developments, and as a result, over 80 percent walked. It is interesting to note the 

similarities between the retail employee and office employee mode shares. The 

percent of auto and transit are fairly consistent with the corresponding location. 

However, retail employees tend to have a higher percentage of bus riders. 



Table 19. Mode Share for Retail EstablishmentJ./ 

Distance Sample Summ;iry 
Metrorail Station Retail to Station Auto Rail Bus Walk Other Size % Auto % Tra'1sit 

Metro Center The Hecht Company 100 7 .1 34.3 5.9 50.2 2.5 238 7 .1 40.2 

Garfinckels 800 17.0 22.3 9.9 43.2 7.6 267 17.0 32.2 

Rosslyn Rosslyn Centerl/ 100 30.9 28.2 6.4 31.8 2.7 113 30.9 34.6 

Crystal City The Underground 100 14.8 12.3 1.3 69.7 1.9 155 14.8 13.6 

Ballston Ballston Common 1,000 64.9 10.4 7.7 15.3 1.8 222 64.9 18. l 

Silver Spring The Hecht Company 1,100 58.3 1.1 9.7 29.6 1.5 206 58.3 10.7 

!/ Sources: Retail Patron Interviews 

l/ Disproportionately large number of store employees interviewed 
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Table 20. Mode Share by Purpose of Trip for Retail Establishments!/ 

Metrorail Purpose of 
Staion Retail Establishment Trip ~ ~ Bus ~ 

Metro Center The Hecht Company Shopper 6.8 35. I 5.7 50.2 
Employee 31.3 37.5 15.6 15.6 

Garfinckels Shopper 15.6 21.8 10.4 43.7 
Employee 36.0 52.5 11. 5 o.o 

Rosslyn Rosslyn Center Shopper 18.2 18.2 6. l 57 .6 
Employee 65.6 25.0 3.1 3.1 

Crystal City The Underground Shopper 12.0 13. 3 1.3 72.0 
Employee 60.0 40.0 o.o o.o 
Restaurant 5.9 3.9 2.0 84.3 

Ballston Ballston Common Shopper 70.6 6.5 5.2 16.3 
Employee 46.5 25.6 18.6 4.7 

Silver Spring The Hecht Company Shopper 58.9 0.5 8.9 30.2 
Employee 50.0 12.5 20.8 16.7 

I 

J_/ Source: Retail Patron Interviews 

II Sample size very l0111 - subject to large errors 

Other 

2.2 
0.0 

8.5 
0.0 

0.0 
3.1 

I. 3 
o.o 
3.9 

1.3 
4.7 

1.6 
0.0 

Sample 
Size 

216 
32/ 

238 
7'1/ • 

33 
32 

75 
fl/ 

51 

153 
43 

192 
24 

U1 _. 



The transit/auto mode share by location of last stop is shown on Table 21. These 

results are similar to the office building results of mode share by destination of trip. 

That is, the location of the last stop corresponds well with the retail est '1shment 

location. 

HOTEL 

The five hotels chosen for study were full-service hotels, ranging in size from 

303 to 773 guest rooms. The site characteristics are shown on Table 22. 

Conference/meeting space also varied from 6,020 to 28,360 gross square feet. A wide 

range of distances from Metrorail stations was obtained. 

Data Collection 

Data were colle~ted from the hotel patrons using a pedestrian-based survey. The 

format and procedure were very similar to the retail surveys. The objective of the 

survey (Figure 16) was to determine: 

the purpose of the trip to the hotel 

mode of travel used to get to the hotel at the time of the interview 

where the trip to the hotel originated that morning or afternoon 

Of particular interest was the mode of travel chosen by overnight guests and 

conference attendees for local trips. Additional information was obtained on auto 

availability, group size, arrival and departure time and mode of travel used by guests 

to get to the Washington area. 

The pedestria» interviews were conducted at the entrances to the hotel or in the 
~ -

lobby area. In order to capture the AM and PM peaks as well as mid-day travel, the 

interviews were conducted from 7:30 AM until 9:00 PM. During this time, pedestrian 

trip generation counts were conducted at all the hotels except JW Marriott. 

Analysis 

CRISP was utilized to derive the following tables for each hotel: 

mode share 

mode share by purpose of trip 

The results of the frequency distribution for each variable and the crosstabulations for 

selected variables are included in the technical appendices. 



Table 21. Tr;ansit/Auto Mode Share by Location of Last Stop for Retail Establishments!/ 

Metrorail 
Station Retail Establishment 

Metro Center The Hecht Company 

Garfinckels 

Rosslyn Rosslyn Center 

Crystal City The Underground 

Ballston Ballston Common 

Silver Spring The Hecht Company 

!/ 

II 

Source: Retail Patron Interviews 

Distance 
to 

Station 

100 

800 

100 

100 

1,000 

I, 100 

District of Fairfax 
Columbia County 

9o.fJ./ t.3 
40.2/5.9 0.0/66.7 

89.2 1.4 
32.0/ 13.8 0.0/86.0 

20.0 14.5 
12.1 I 13.6 18.8/75.0 

5.8 0.7 
77.8/22.2 0.0/ 100 

10.4 14.4 
47 .8/47.8 15.6/71.9 

12. I 
4.0/88.0 

90.6 Percept of trips by location of last stop 
44.1/12.7 Percent transit/auto mode share for each location of last stop 

Location of Last Stoe 

Elsewhere Pr. Geoq~es Mon tgornery 
Arlington Alexandria in VA Countt County 

2.1 0.4 0.4 1.7 I. 3 
20.0/20.0 100/0.0 0.0/0.0 75.0/25.0 69.3/30.7 

2. I I. 4 1.9 3.6 
60.0/20.0 30.5/ 19.5 42.9/42.9 53.3/35.0 

47.3 5.5 0.9 5.5 
19.2/2 I .2 33.3/66.7 0.0/100 50.0/50.0 

83.9 6.5 0.6 I. 3 0.6 
6.9/7.7 40.0/60.0 0.0/100 0.0/ 100 100/0.0 

60.8 6.8 2.3 2.3 
11.9/64.4 20.0/80.0 0.0/100 80.0/0.0 

3.9 83.0 
0.0/87 .5 11.7/52.6 

Elsewhere 
in MD 

2. I 
39.1/39.l 

0.4 
0.0/100 

6.4 
57.2/0.0 

0.6 
0.0/ JOO 

3. I 
14.3/85.7 

0.5 
0.0/ 100 

Sample 
Size 

235 

267 

110 

155 

22: 

·206 

lf 1 
w 



Table 22. Site Characteristics of Hotels 

Distance No. Guest GSF Cont. Rest./lounge No. Parking Parking Year 
Metrorail Station Hotel Station Rooms Seace Seats Seaces Costs Cons true ted 

Metro Center JW Marriott l ,300 773 23,360 400 

Rosslyn Hyatt Arlington 300 303 6,020 HO 290 guests free 1976 
conf. varies . ) 

Key Bridge Marriot I ,JOO 5.53 13,00 HO 625 tree 19.59 
1930-major 

renov;. tiun 

Crystal City Crystal Gateway 100 4.52 14,300 350 320 guest/cont. 1982 
pay for pkg. 

Crystal Hyatt 3,000 635 31,900 594 HO guest $7 • .50/day 1932 
rest. validates 
weekend guests 
free 



WMA TA Ridership Survey for Hotels Sheet of 

Location: ________________ Date; _______ Observer: _________ Weather: ________ Entrance: ______ _ 

Begin Time (this sheet):, _______________ _ End Time: _______________________ _ 

Cumulative number of people in: __________ _ Cumulative number of people out: ____________ _ 

Interviews: 

Excuse me, I am conducting a travel survey for ,the Washington Metropolitan Area Transit Authority. Could I ask you a few questions about your trip to the 
Hotel. 

1. 

Arrival 
Time 

Are you 

I) an employee 
2) a guest 
3) attending a 

If person is a 
guest: 

2. How did you 
get to the 
Wash. area? 

I) Air 
mtg./conference 2) Auto 

4) going to the 3) Train 
restaurant 4) Bus 

.5) going to the .5) Other 
lounge 

6) Other 

3. How did you get 
to the Hotel 
just now? 

I) Auto 
2) Walk 
3) Metrorail 
4) Bus 
5) Ride-on 
6) Taxi/Limo 
7) Other 

If person did not 
use an auto: 

4. Did you have 
a car available 
for your trip 
to the Hotel? 

1) Yes 
2) No 

All: 
.5. How many people 6. 

came in the 
group with you? 

Figure 16. Sample Hotel Interview Form 

Where did your 
trip originate 
(this morning or 
this afternoon) 

ask for zip if 
appropriate 

7. What time do 
you expect to 
leave the Hotel? 

u, 
u, 
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Results 

Of the four types of land uses analyzed, hotels appear to be the most sensitive to 

distance from station. Table 23 presents the mode share for each hotel. Generally, 

transit ridership was very low. In only two cases, JW Marriott and Crystal Gateway, 

was the transit ridership greater than ten percent. Both these hotels have direct 

access to the Metrorail stations. The other three hotels experienced decreasing 

transit ridership as the distance from the station increased. Figure 17 presents 

graphically the distance from station and transit mode share relationship for hotels. 

The Crystal City Hyatt, at 3,000 feet from the station, had no Metrorail riders from 

the 198 interviews. This hotel on the day of the survey had a very large realtor's 

convention that attracted many local travelers, but the distance from the station 

seemed to greatly discourage Metro access. Their parking garage was completely 

filled, and the hotel ran shuttle vans to remote parking. 

The expansion of the mode share table to include trip purpose is illustrated in 

Table 24. This table reveals that overnight guests consistently had a lower transit 

ridership than meeting/conference attendees. Many factors may influence transit 

ridership. For instance, lack of familiarity with the system may result in fewer 

overnight guests or out of town conference attendees choosing to take transit. Also, 

the reason the overnight guest is in town may influence their mode choice. For 

instance, an overnight guest visiting the area for pleasure rather than businesses may 

choose transit more often that the business person on a travel expense account. From 

the table, overnight guests predominately utilized the hotel van or a taxi to reach the 

hoiel. 

DATA FROM OTHER SOURCES 

There are several other sources of data, similar to that collected in this study, 

that provide insight into travel behavior at sites near Metrorail stations. A study 

currently being completed by JHK & Associates for the Maryland-National Capital 

Park and Planning Commission involves the collection of mode split and trip 

generation data at sites along the Metrorail Red Line in Montgomery County. The 

Council of Governments has also conducted studies at several sites in the downtown 

and at the Van Ness station. 



Table 23. Mode Share for Hotels!/ 

Hotel 
Distance Tour Van Sample Summary 

Metrorail Station Hotel to Station Auto Rail Bus Walk or Taxi Size % Auto % Trans;• 

Metro Center JW Marriott 1,300 25.3 13. l 6.1 16.2 39.4 198 25.3 13 .1 

Rosslyn Hyatt Arlington 300 30.2 8.8 2.5 16.4 42 .1 159 30.2 8.8 

Key Bridge Marriott 1,200 55.9 7.4 10.8 2.9 22.5 204 55.9 7.4 

Crystal City Crystal Gateway 100 40.8 17.8 2.9 6.9 31.6 174 40.8 17.8 

Crystal Hyatt 3,000 70.7 0.0 3.5 4.6 20.2 198 70.7 0.0 

1/ Source: Hotel patron interviews ,-
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Table 24. Mode Share by Purpose of Trip to Hotels!/ 

Purpose 
Metrorail Station Hotel of Trip Auto Rail 

Metro Center JW Marriott Meeting/Conference 25.6 12.8 
Overnight Guest 27 .1 4.7 
Restaurant/Lounge 21.9 34.4 

Rosslyn Hyatt Arlington Mee ting/ Conference 75.0 25.0 
Overnight Guest 27 .1 9.0 
Restaurant/Lounge 6.7 0.0 

Key Bridge Marriott Meeting/Conference 77 .1 11.4 
Overnight Guest 41.7 4.6 
Restaurant/Lounge 82.6 0.0 

Crystal City Crystal Gateway Meeting/ Conference 53.3 33.3 
Overnight Guest 31.8 5.9 
Restaurant/Lounge 63.9 25.0 

Crystal Hyatt Meeting/ Conference 84.4 0.0 
Overnight Guest 48.8 0.0 
Restaurant/Lounge 94.4 o.o 

lf Hotel patron interviews 

~/ May not be representative of the typical day 

Tour 
Bus Walk 

18 -~' 10.3 
4.7 8.4 
o.o 34.4 

o.o o.o 
3.3 7.4 
0.0 93.3 

0.0 o.o 
19.4 2.8 
0.0 I 4.4 

0.0 o.o 
o.o 2.4 
0.0 8.3 

2.2 3.3 
4.9 7.3 
0.0 o.o 

Hotel 
Van 

or Taxi 

33.3 
55 .1 
9.4 

0.0 
56.6 
0.0 

11.4 
31.5 
13.0 

13.3 
60.0 
2.8 

10.0 
39.0 
5.6 

Sample 
Size 

39 
107 

32 

8 
122 

15 

35 
108 

23 

15 
85 
36 

90 
82 
18 

en 
I.D 
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Data from a number of sites in these studies has been included in Appendix B of 

this report. The data can be used for comparative purposes or for additional points of 

reference at rail stations other than those included in this study. In general, the data 

from the several studies support one another. Data from the downtown COG sites 

suggest a high transit mode share, similar to that found here. Sites further out on the 

system decrease in transit mode share, as would be expected. Several tables of data 

from these studies are provided in Appendix B. 



3. FURTHER ANALYSIS OF TRENDS AND RELATIONSHIPS 

BETWEEN TRANSIT RIDERSHIP AND SITE FACTORS 

tl 

This chapter takes the analysis of the survey data a step further. It discusses the 

development of mathematical relationships between transit ridership and the 

characteristics of building sites, and provides estimates of transit trip generation rates 

for the buildings studied. The objective of these analyses was to develop tools that 

could be used for land use and transportation planning in the vicinity of Metrorail 

stations. The development of the mathematical relationships is presented first, 

followed by the results of the trip generation analysis. 

MA THE MA TICAL RELATIONSHIPS BETWEEN TRANSIT RIDERSHIP AND SITE 

CHARACTERISTICS 

One of the questions most often asked in the transportation analysis of 

development sites near Metrorail stations is "What percent of the employees, residents 

or patrons will come by transit?" The answer has implications on the roadway 

facilities required, on the amount of parking needed, and on the utilization of the 

transit system. 

There is no perfect method of predicting what the transit mode share will be. 

Each building and its occupants are unique, in terms of the travel habits and 0/D 

characteristics of its employees, the cost and supply of parking, and other factors. 

For example, a building that houses primarily real estate and insurance sales personnel 

may have quite different trip characteristics than one housing a computer firm. 

Ho"1'.ever, techniques .can be used to identify trends and "typical" relationships between 

transit ridership and certain site characteristics. In this case, the technique applied 

was multiple linear regression analysis. Regression analysis enables the development 

of mathematical equations that best explain the variation in a dependent variable 

(transit mode share, in this case) on the basis of one or more independent variables 

(such as distance from a Metrorail station). The resulting equations provide the best 

estimate available of what the transit mode share will be. It must be understood, 

however, that these are not perfect predictors but only tools to be used for general 

planning purposes. Individual sites may have transit ridership characteristics that vary 

widely from the norm. 
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The regression analysis was performed for each land use type in two steps. The 

first step was to perform the regression analysis in stepwise form. In this case, the 

computer algorithm selects the variables to enter the equation in the order of their 

explanatory power. Simple correlation matrices were also developed to examine the 

correlation between pairs of dependent and independent variables. The second step 

used the results of the stepwise analysis and knowledge of correlations to develop 

equations that were practical for planning purposes. Some of the variables that may 

have been highly correlated with transit use were not practical for planning analyses 

and therefore had to be eliminated from consideration. Auto ownership is an example 

of an independent variable that is usually highly correlated with transit ridership but 

which is impractical for estimating transit mode share at a new site. Fortunately, 

several of the most powerful explanatory variables were also practical for inclusion 

into the equations. In several instances, planning-oriented variables had to be forced 

into the equation. 

The candidate dependent and independent variables are discussed below for each 

land use type. Suggested planning equations aire presented, and the equations are 

portrayed graphically. 

Office 

Some 24 candidate dependent and independent variables were identified in the 

office regression analysis. These are listed below: 

,. 

Candidate dependent variables 

A WORKTRP - percent of work trips by auto 
..... 

TWORKTRP - percent of work trips by transit 

W ALKWORK - percent of work trips by walking 

AMIDALL - percent of all mid-day trips by auto 

TMIDALL - percent of all mid-day trips by transit 

WALK MID - percent of all mid-day trips by walking 

ANOW ALK - percent of non-walk mid-day trips by walking 

TNOWALK - percent of non-walk mid-day trips by transit 
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AUTOOCC - average auto occupancy 

Candidate independent variables 

• 

AUTOAVAI - percent of those with an auto available for the trip to work 

DISTDC - distance of the building from the DC core, measured in airline 
miles between the Metrorail station and the closest edge of the DC core 
area. DISTDC was zero for the Farragut West and Metro Center stations. 

DEVEL - development setting: 1 = downtown DC, 2 = suburban 

EMPTYPE - employer type: 1 = multiple tenant, 2 = single tenant 

EMPL - number of employees 

EMPLSQ - employees per 1000 GSF 

GSF - gross square feet of building floor area (l000's) 

JURISPCT - percent of those residing in the same state as they work 

METRO - distance of the building from the station portal - walking distance 
in l00's of feet 

PCTFREE - percent of drivers with free parking 

PK GALL - cost for all drivers to park (dollars per day) 

PKGCOST - cost for those drivers that must pay for parking (dollars per day) 

PKGSPSQ - parking spaces per 1000 GSF 

TRANSCOST - cost for transit users (dollars per day for round tr:ip) 

The philosophy in developing the candidate variables was to include all those that 

could conceivably explain variations in travel characteristics and for which data were 

available. There were very fine differences between some of the variables (e.g. those 

related to parking cost). Others, such as the auto and transit variables, are 

compleme!ltS of one another. Emphasis was placed primarily on developing equations 

to explain the variation in transit mode share, both for work trips and mid-day trips. 

Experimenting was also done with several of the other candidate dependent variables. 

The analysis of the data was performed using two statistical programs in the 

CRISP package, CORR (Pearson correlations) and REGRESS (m.ultiple regression). 



CORR produces a matrix indicating the correlation coefficient (R) between pdirs of 

variables. Variables that are perfectly correlated would have a value of 1.0. Variables 

that have low correlation have values near zero. Two separate correlation matrices 

were produced, one for the downtown sites and one for the suburban sites. Tnese are 

presented in Appendix C, along with some of the other technical tables from the 

regression analysis. In the tables, R values greater than 0 • .5 are highlighted. 

Following the production of the correlation matrices, the stepwise regression 

analysis was performed. The two primary dependent variables were percent transit for 

the work trip (TWORKTRP) and percent transit for the non-walk mid-day trip 

(TNOW ALK). In the stepwise analysis, it was specified that a factor would be added to 

the equation only if it significantly added to the explanatory power of the equation as 

a whole. The explanatory power is summarized in the R-squared statistic. The R­

squared is the proportion of the variance in the dependent variable that can be 

"explained" by the independent variables. If all the variance could be explained, the 

R-squared value would be 1.0. Several other tests also need to be conducted to 

determine the extent to which the given equation is valid. Several observations from 

the regression analysis for office buildings are discussed below: 

• When all 1.5 sites were included in the data set, development type (DEVEL) 
was the variable most correlated with the percent of work trips by transit. 
This is because of the dramatic difference between the transit mode share 
for downtown and suburban sites. 

The distance from Metro {METRO) was next to enter, indicating that walking 
distance between the station and the building site was, in fact, an important 
consideration in propensity to take transit. 

Several other variables, including auto availability, transit costs and parking 
costs also entered the first-round equation. However, these did not 
substantially increase the R-squared value and are not easily used in planning 
applications. 

The initial analysis led to the conclusion that two separate sets of equations 
could be justified, one for downtown sites, and one for suburban sites. Four 
sets of planning equations were therefore developed to predict: 
- transit mode share for work trips to downtown offices 
- transit mode share for mid-day non-walk trips at downtown offices 
- transit work trips for suburban offices 
- transit mid-day non-walk trips for suburban offices 
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Equations for Downtown Offices 

To predict transit mode share for downtown offices, the suggested equation is: 

TWORKTRP = 61.,96 - 0.7696 x METRO 

The R-squared value for this equation was moderate, at 0.57. It indicates that the 

transit mode share for a building directly adjacent to a station portal would be slightly 

over 60 percent. This would decrease by 0~76 percent for each 100 feet distanc~ from 

the station portaL In reali~y, the relationship between transit mode share arid distance 

from Metro is probably not linear. One would~hardly expect that there would be much 

diff~rence between propensity to take transit for buildings within 500 or so feet from 

the station. It is more likely that the transit mode share would stay fairly level up to 

a certain distance from Metro and then begin to fall off more dramatically as the 

distance from the station increased. Non-linear relationships were not tested. 

However, the above equation should suffice as an approximate tool for planning 

purposes. It should not be considered to be the final answer, but may need to be 

modified as the system and the land around it develops. More data would also help to 

improve the validity of this relationship. 

The following equation is suggested to explain the transit mode share for mid­

day non-walk trips: 

TNOW ALK = ,a.096 - 0.9296 x METRO 

The R-squared value for this equation is 0.,2. 

Both of the above equations are graphed in Figure 18. It is important to note 

that the equations cannot be extended beyond the limits of the available data. A 

range of distance from Metro is specified for which the equation is valid at the 

indicated R-squared value. 

Equations for ~rban Offices 

For suburban offices, the following equations are suggested, incorporating two 

independent variables - distance from the DC core, and distance from Metro: 
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TWORKTRP = 27 • .S% -(0.31% x DISTDC) -(0.74% x METRO) 

TNOWALK = 29.8% -Cl.3% x DISTDC) - (0.69% x METRO) 

66 B 

The R-squared values for the above equations are 0.67 and 0.39, respectively. The R­

squared for the second equation is, at best, marginal, but at least indicates a trend of 

decreasing transit mode share as distance from the DC core and distance from Metro 

increase. The two equations are graphed on Figures 19 and 20, respectively. 

Residential 

The regression analysis for residential uses proceeded in a similar fashion as the 

office analysis, but with a different set of variables. The candidate variables are as 

follows: 

Candidate dependent variables 

• AUTOALL - percentage of all trips by auto 

AWORKTRP· - percentage of work trips by auto 

• TRANSALL - percentage of all trips by transit 

• TWORKTRP - percentage of work trips by transit 

• WWORKTRP - percentage of work trips by walking 

Candidate independent variables 

• AGE - average age of residents 

• DISTDC - distance from the DC core (miles) 

• EMPLOYED - percentage of those employed 

• METRO- distance from .the Metro station portal, in l00's of feet 

• PEOPLE - Average number of people (residents) per dwelling unit 

• PKGUNIT - number of parking spaces per dwelling unit 

• PKGCOST - monthly parking cost per vehicle 

• UNITS - number of dwelling units 

• VEHUNIT - average number of vehicles per dwelling unit 
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The initial results of the stepwise regression analysis indicated that the average 

number of vehicles per dwelling unit was the best predictor of the transit mode share 

for trips to and from the residential buildings. However, for purposes of developing 

the planning equations, it was not felt that this variable was practical to incllide. The 

DISTDC variable was poorly correlated with transit mode share and was therefore 

eliminated. The resulting equations, using only distance from Metro, are as follows: 

TWORKTRP = .58.4% - 0.73% x METRO 

TRANSALL = .51 • .5% - 0.66% x METRO 

The R-squared values were low, at 0.36 and 0.34, respectively. The equations are 

graphed on Figure 21. 

Retail 

The candidate variables for the retail analysis included: 

Candidate dependent variables 

AUTO - percentage of shopping· trips by auto 

TRANSIT - percentage of shopping trips by transit 

Candidate independent variables 

DEVEL - development setting (1 = downtown, 2 = suburban) 

DISTDC - distance from the DC core 

GSF - gross square feet in 1000's 

METRO- distance from Metrorail station 

RETAIL --market draw (1 = regional market, 2 = local market) 

The variable most strongly correlated to transit ridership by retail patrons was 

DISTD~ The variable METRO was a poor predictor variable, and offered negligible 

contribution to the explanatory power of the equation. However, this does not mean 

that there is no relationship but only that there was insufficient data to prove a 

relationship. The number of sites sampled was small, and there was only a small range 

of distances from Metro included. Distance from Metro is almost certainly involved in 

choice of mode to retail sites. 
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The selected planning equation for retail sites is as follows: 

TRANSIT= 26.996 - 2.296 x OISTDC 

This indicates that one could expect the percentage of trips by transit to 

decrease by slightly over two percent for each additional mile outside the DC core 

area. The R-squared is a high 0.94, but could be a combined function of chance and 

the small number of sites. The equations are graphed on Figure 22. 

The candidate variables for the hotel regression analysis included: 

Candidate dependent variables 

• TCONFRNC - percent of trips by transit for conference attendees 

TGUEST - percent of trips by transit for overnight guests 

Candidate independent variables 

• DEVEL - development setting ( 1 = downtown, 2 = suburban) 

DISTOC - distance from the DC core (mUes) 

METRO - distance from a Metro station (100's of feet) 

NOPKGSP - number of parking spaces 

ROOMS - number of guest rooms 

For both dependent variables, the correlation matrix revealed the distance from 

Metro to be the most strongly correlated variable. Distance from the DC core had low 

correlation for the sites sampled. 

The suggested equation for the percent of trips by transit for overnight guests is: 

TGUEST = 7.996 - 0.2696 x METRO 

For conference attendees, the equation is: 

TCONFR6Jt: = 29.296 - 1~0796 x METRO 

The constants and coefficients in these equations are drastically different, reflecting 

two very distinct transit usage patterns for the two types of hotel patrons. The 

conference attendees equation reflects similarities to the mid-<fay non-walk equation 

for offices. The R-squared values are high, at 0.84 and 0.90, respectively. Again, this 

could be partially due to the small number of sites sampled. The equations are 

graphed on Figure 23. 
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Summary of Regression Results 

The equations developed in the above section are a step forward in assessing the 

travel characteristics of sites near Metrorail stations. As previously stated, however, 

it is important to recognize the limitations of the data, such as limited sample sizes 

and ranges of independent variables, when considering an application of the equations. 

It must also be recognized that these relation~ips change over time, based on the 

extent of the transit system and development trends in the urban area. However, the 

suggested equations should be reasonable approximations of average transit mode 

shares for the next several years. The equations are summarized t~gether in Table 2.5. 

TRANSIT TRIP GENERATION RATES 

One of the study objectives was to estimate the number of transit trips 

generated by the four types of land use under various conditions. Knowledge of the 

transit trip generation potential of various development types would significantly 

assist in land use planning decisions to optimize the development of land around each 

MetroraU station area. The first step was to identify the trip generation rate in terms 

of the number of persons travelling to and from the site on a daily basis. By 

multiplying the appropriate transit mode share fact~r by this trip generation rate, the 

number of daily trips could be estimated. 

Trip generation rates could be quantified for most of the sites studied. The only 

exceptions included locations where through trips would have confounded the person­

trip counts or where it was otherwise difficult to cordon off a site. To estimate daily 

trip generation rates, some of the data had to be expanded, using approximate factors 

fro~ other sources. :·In general, however, the estimates of transit trip generation 

potential are believed to be a reasonable representation of trip generation 

characteristics of sites near Metrorail stations. The procedures for estimating trip 

generation rates are described below: 

• Office - Expand the workplace surveys to represent total employment for the 
building. Expand the available visitor surveys to the estimated total visitor 
population. Sum the trips generated for each and divide by the building 
square footage to derive the number of person-trips per 1000 GSF. 

Residential - Expand the residential surveys to represent the total number of 
units in the complex (surveys were conducted on the basis of the dwelling 
unit, not the individual person). Adjust for any under-reporting detected in 
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Table 2.5. Summary of Regression Analysis Results 

Independent Variable Coefficient 

Depend. Variable Distance from Distance from 
Land Use (96 Transit) Constant Station (l00's of feet) DC Core (miles) R£ 

Office Downtown Office 
Commute Trip 61.596 -0.7696 0.57 
(TWORKTRP) 

Downtown Office 
Non-walk mid-day .58.0 -0.92 0.52 
Trips (TNOWALK) 

Suburban Office 
Commute Trip 27 • .5 -0.74 -0.3196 0.67 
(TWORKTRP) 

· Suburban Office 
Non-walk mid-day 29.8 -0.69 -1.30 0.39 
Trips (TNOW ALK) 

Residential Commute Trip 
(TWORKTRP) 58.4 -0.73 0.36 

AU Trips 
(TRANSALL) .51.5 -0.66 0.34 

Retail Transit Trips 
by Shoppers 26.9 -2.18 0.94 
(TRANSITI 

Hotel Transit TtJP.s 
by overnight guests 7.9 -0.26 0.84 
(TGUESTI 

Transit Trips 
by conference 29.2 -1.07 0.90 
attendees 
(TCONFRNC) 
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the residential responses. Divide the number of trip: by the number of 
dwelling units to derive the number of daily trips per unit. 

Retail - Factor the survey responses by entrance, up to the number of 
incoming persons at each entrance. Since there were some hours not 
counted, expand the known trips by an estimated factor to account for the 
uncounted trips. General trip generation data can be used to develop a 
reasonable approximation. The trip generation rate is expressed as the daily 
number of trips per 1000 GSF. 

Hotel - Use the same basic technique as for retaiL The trip generation rate 
is expressed as the daily number of trips generated per guest room. 

Tables 26 through 29 present the results of the trip generation analysis. In 

general, the trip generation rates are of the same order-of-magnitude as the rates 

found in other literature (after conversion from vehicle-trip generation rates to 

person-trip generation rates). Again, however, caution should be exercised in the use 

of the rates, as any individual site could have a rate that varied widely from those 

indicated here. Although office and residential trip rates should be relatively stable, 

retail and hotel rates are especially subject to variation. 

A summary analysis was conducted to bring together the results in a form that 

could be interpreted for land use and transportation planning purposes. Table 30 

presents a comparison of the transit trip generation rates for the four land use types 

on a consistent basis of trips per 1000 GSF of floor space. Residential and hotel rates 

are not usually expressed this way, and assumptions had to be made regarding the ratio 

of square footage to dwelling units and square footage to number of guest rooms. 

Exact figures were not available for the buildings studied. For residential units, 7 50 

square feet per unit was assu_med. For hotel, 1,0 square feet per guest room was 

assumed. Although the actual size of guest rooms for hotels is much smaller, the 

factor incorporates the large conference, dining and lobby areas associated with hotels 

of the type surveyed. 

The table indicates that retail uses and offices generate the highest number of 

daily transit trips, when comparing all four land uses on the basis of trips generated 

per 1000 square feet of floor ·area. The strength of the transit trip generation 

potential of major retail sites is the volume of trips generated - two to six times the 

number of person-trips as other land uses. However, this high transit trip generation 

potential llkely exists only for those retail sites having a _regional market draw. 

Convenience-oriented retail or those attracting only local trips will have a small 

transit .· trip generation rate. Hotels have the smallest transit trip 
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Table 26. Office Building Trip Generation 

Distance Daily Person Daily Transit 
to Station Gross Trips/1,000 Percent Trips/lF000 

Office Building (feet) Sq. Ft. GSF Transitl/ GS 

Metro Center and Farragut West 

International Sq. 200 1,10.5 12.9 37.5 4.9 

NCPC Building .500 300 13 • .5 33.4 4 • .5 

Olmsted Building 700 284 9.3 29.9 2.8 

McKee Building 900 365 7.6 32.7 2 • .5 

Realtor's Building 1,200 139 16.5 32.0 .5. 3 

Am. Inst. of Arch. 2,800 200 8.2 21.1 1.7 

Rosslyn 

1300 N. 17th St. 800 430 12.8 13.5 1.7 

AM Building 1,000 250 12.9 22.6 2.9 

Air Force Assoc. 2,200 7.5 8.2 13.0 1.1 

Crystal City 

Crystal Mall 1 200 210 13.9 9.4 l. 3 

Crystal Sq. 2 1,000 490 14.1 8.8 1.2 

2711 Jeff-Davis 2,.500 14.5 9.7 3.7 0.4 

Van Ness-UDC 

Van Ness Station 100 190 1.5. 8 16.8 2.7 .. 
Intelsat 300 6.50 3.0 20.2 0.6 

Silver Soring-

1100 Wayne Ave. 200 190 11. 3 18.0 2.0 

l/ Daily average 
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Table 27. Residential Development Trip Generation 

Dist. to Number Daily Person Daily Transit 
Station ·Dwell Trips/ Trips/Dwell Percent Trips/Dwell 

Residential Develop. (feet) Unit Develop. Unit Transit Unit 

Riverplace North 1,000 432 1,081 2 • .5 47.2 1.2 
Prospect House 2,200 268 1,041 3.9 18.2 0.7 

Crystal Square Apts. ,oo 378 1,902 ,.o 37., 1.9 

Crystal Plaza Apts. 1,000 .• ,40 2,679-c ,.o ·47.0 2.3 
The Consulate 300 268 933 3.' 63.0 2.2 
Connecticut Heights 3,800 612 2,067 3.4 36.0 1.22 
Twin Towers 900 286 1,068 3.7 47.8 1.8 

Georgian Towers 1,400 762 2,242 2.9 41.6 1.2 
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Table 28. Retail Establlihment Trip Generation 

Distance to Daily Person Daily Transit 
Station Trips/1,000 Percent Trips/1,000 

Retail Establishment (feet) GSF GSF Transit GSF 

Hecht's Metro Center 100 270 60.3 40.2 24.2 

Garfinckels 800 342 20.2 32.2 6 • .5 

Hecht's Silver Spring 1,100 220 33.2 10.7 3.6 

Table 29. Hotel Trip Generation 

Distance to Number Daily Person Daily Transit 
Station of Trips/ Percent Trips/ 

Hotel (feet) Rooms Room Transit Room 

Hyatt Arlington 300 303 6.7 8.8 0.6 

Key Bridge Marriott 1,200 .5.58 7.9 7.4 0.6 

Marriott Crystal Gateway 100 4.52 9.0 17.8 1.6 

Crystal Hyatt 3,000 68.5 8.6 0.0 0.0 



Table 30. Estimate of Transit Trip Generation 
Potential Near Metrorail Stations, by Land Use Type 

Typical Daily Typical 
Person-Trip Daily 

Generation Rate Transit 
Land Use (per 1,000 S.F. GFA) Mode Sharell 

Office 

Downtown 15 35% 
Close-in suburban stations 15 15 

R esi den ti all/ 

Close-in suburban stations 5 35 

Retail (major complex) 

Downtown 30 35 
Close-in suburban stations 30 15 

Hotei..J/ 

Downtown 14 15 
Close-in suburban stations 14 10 

on 
v\J 

Estimated Transit 
Trip Generation 

Potential 
(per 1,000 S.F. GFA) 

5.3 
2.3 

1.8 

10.5 
4.5 

2 .1 
1.4 

l/ Transit as a percentage of all trips, including walk trips. Transit mode shares as a 
percentage of non-walk trips would be substantially higher, especially for office and retail 
uses. 

1./ Assumes 750 square feet of building floor space per dwelling unit. 

ll Assumes 7 50 square feet of hotel floor space per guest room. 

NOTE: Person-trip generation rates are "typical" rates, derived from a combination of 
sources, including data collected in this study, data from the M-NCPPC study of the 
Metrorail Red Line, and data from the Institute of Transportation Engineers' Trip 
Generation Manual. Rates for any individual site could vary widely from these typical rates. 
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generation rate, due primarily to the lower percentages of transit access. However, 

exceptions to this also occur. A major conference attracting a local audience, for 

example, could generate many trips by transit, if the hotel is located in close 

proximity to the station and if other pressures exist to take transit (e.g. a shortage of 

parking). 

In summary, it can be concluded that the transit trip generation potential of all 

four land use can be substantial, if sites are optimally developed with access to the 

station in mind. The transit system is quite dependent on walk access, often at both 

ends of the trip. Because the convenience of walk access is highly dependent on 

distance from the station portal, it is important that a relatively dense, compact land 

use arrangement occur within the station area. This development philosophy is good 

not only for the vitality of the transit system but for regional transportation overall. 

More convenient access to the Metrorail system (through locating sizeable land 

developments in close proximity to rail stations) increases use of the system and 

thereby reduces the amount of auto travel that would otherwise be made (if a similar 

development was located far away from a rail station). For example, a 200,000 square 

foot office building in the downtown will generate nearly 300,000 transit trips per 

year, valued at approximately $500,000 of transit revenue. A similar building near a 

close-in suburban station would generate over $200,000 in transit revenue annually. 

For offices being considered for development in the suburbs, locating a 200,000 square 

foot office building close to a suburban rail station rather than in a remote area not 

served by transit could realize an annual reduction of some 500,000 vehicle miles of 

travel. Similar comparisons can also be made illustrating the economic and 

transportation benefits of increased density around rail stations. 

Land use decisions around rail stations are crucial to the continued optimization 

df available transportation resources. It is difficult to overstate the importance of 

these decisions and possible benefits of rational land use planning around the stations. 

Although additional data would be helpful to expand and refine planning tools proposed 

here, they are at least a start. Hopefully they can be used to advantage as the 

Washington metropolitan area and its transportation system grows. 
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A sample drawn from a given population is not likely to be an exact 

representation of the true characteristics of the population. However, it is possible to 

estimate the likelihood that the true value lies within a certain a range about the 

estimated value derived from the data. This range, or "confidence limit," can be 

determined assuming that the data correspond to an appropriate statistical 

dis.tribution. This appendix provides the reader with a simple means of establishing 

confidence limits for the survey results, based on sample size and the travel 

characteristics being examined. 

Table A has been prepared to permit the direct determination of 95 percent 

confidence limits for all data based on percentages. The typical way of expressing the 

statistical accuracy is that the percentage derived from the data is within plus or 

minus X percentage points with 9.5 percent confidence. The use of the 95th percentile 

is common, but other percentiles could also be used. 

In Table A-1, the sample size for the value being investigated is located on the 

left side of the table. The percentage of respondents specifying a given answer is 

located in the column headings. If the percent frequency in the column heading is 

termed "p," it can be seen that both p and 1-p yield the same results for a given 

sample size. The 9.5 percent confidence limit is identified by the intersection of the 

appropriate sample size row and percent frequency columns. For example, if the 

percentage of trips by transit is 10 percent and the sample size upon which that 

estimate is based is 100, it could be said that the estimate is within .5.6 percent of the 

tru~ value with 9.5 peycent confidence. The equation used to derive Table A-1 can also 

be used directly, if desired. 



Table A~J. Confidence Limits (~%) for 95% Significance Level 

Actual l 2 ] 

Sample or or or 
Si~e 99 90 '! 91 

10 -t6.21 0.7 10.6 
25 l.9 5.5 6.1 
50 2.0 1.0 4.1 
75 2.1 l.2 1.9 

100 1.9 2.7 1.1 
150 1.6 .2. 2 2~7 
200 1.4 1.9 2.4 
300 1.1 1.6 1.9 
400 1.0 1.4 1.5 
500 0.9 1.2 1. 5 
700 0.7 1.0 J • l 
900 0.6 0.9 1.1 

1200 0.6 0.0 1.0 
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2000 0.4 0.6 O.J 
2500 
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0.4 0.5 0.1 
0.4 0.5 0.6 
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APPENDIX B 

RELEVANT DATA FROM OTHER RECENT SOURCES 



Table B-1. Residential/Retail/Hotel Data from Additional Sources,l/ 

Distance Distance AM Peak Hourl/ Number c 
to Station to DC Core Percent Transit Dwellin., 

Residential Development Station Location (feet) (miles) and Walk c-
---··--

The Willoughby Friendship Heights 1,200 5.0 53 804-

Topaz House Bethesda 2,000 6.9 50 365 

Stoneybrook Grosvenor 1,000 10.3 24 200 

Parkside Grosvenor 2,000 10.3 8 340 

The Forum White Flint 1,000 12.0 14 227 

Americana Rockville 500 16.0 34 425 

Distance Distace Mid-dayl/ 
to Station to DC Core Peak Hour ~SF 

Retail Development Station Location (feet) (miles) Percent Transit kl,000) 

Woodward & Lothrop Friendship Heights 100 5.0 39 180 

Saks Fifth A venue Friendship Heights 1,600 5.0 4 103 

Distance Distance 4/ to Station to DC Core AM Peak Hour- Number 
Hotel Station Location (feet) (miles) Percent Transit of Room ---

Holiday Inn Friendship Heights 1,800 5.0 9 227 

Hyatt (Metro Center) Bethesda 100 6.9 11 380 

)._/ Additional sources include: The Maryland-National Capital Park and Planning Commission stud: 
of the Metrorail Red Line (1986). 

11 AM Peak hour percentage includes transit plus walk. 

)_/ Transit percentage includes all persons to the retall developments. 

t_±_/ Transit percentage includes all persons to the hotels. 



Table B-2. Office Building Data from Additional Sources!/ 

Distance Distance 
to Station to DC Core AM Peak Hour GSF 

Office Building Station Location (feet) (miles) Percent Transit (xl,000) 

National Place/ Metro Center 100 o.o 59.3 409 
National Press Bldg. 

1920 L Street Farragut Nor~ 1,000 o.o 53.0 74.8 

Van Ness Center Van Ness-UOC 100 2.9 32.0 182.6 

7 500 Old Georgetown Bethesda 100 6.9 13.3 
Road 

The Barlow Bldg. Friendship Heights 700 5.0 23 • .5 240 

Chevy Chase Bldg. Friendship Heights 1,500 5.0 13 • .5 250 

One Park North Friendship Heights 2,000 5.0 9.0 132 

Montgomery Bldg. Bethesda 4.50 6.9 12.0 82.5 

7315 Wisconsin Bethesda 600 6.9 30.6 

Fairmont Bldg. Bethesda 1,400 6.9 27.0 136 

Landow Bldg. Bethesda 2,000 6.9 9.0 225 

7101 Wisconsin Bethesda 2,000 6.9 17.8 

NRC Building Bethesda 2,100 6.9 10.0 134 

!/ Additional sources include: The Maryland-National Capital Park and Planning Commission study of the Metrorail Red Line 
(1986), and the National Capital Region Transportation Planning Board Trip Generation Studies of the National Place (l986)m 
,rnd the Van Ness Office i.)uilding ( 1985). °' 
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A.'\iil:D -(1.8832 0.556'3 '3'3. (\(~J(I '3'3. 0(~~10 (tll 3241 '3'3. (1000 -').~: 
>J. Jl·37 o. 2510 1. (l(1(J(J l. OO•Xl 0.5303 1. 0(1(!() ,}. (124'3 

( El ( 6) ( El ( 6} ( 6) ( 6) ( Sl 

i'.WCWA!..:~ -•). 63'38 o. 7242 '3'3.(\fJ()(J '3'3. 00(1() 0.5697 ·'3'3. 0000 -(i. 7!52 
i), 1217 0.1036 !.0000 :.(\(1(\(1 0.237'3 :.0000 (l. 1:01 

( 6) ,: 6) , 6) ( 5) ( 6} . 6) ( 6) 

"'"·~G\olPd (I.E.'3'38 -(1. 7242 '3'3. (1(\(1(1 '3'3. MOO -(1. SE-37 3'3. (\fj(\(l 0. 7152 
(I. !217 (I, 1036 :,(\()(\() 1. (1()00 0.237'3 1.0000 'J. 1101 

( El ( 6) ( 6) ( 6) ( 6) ,: 6.l ( El 

PU:G.GCC -o. o:33. --1). :160! 35. (j{JIJ(J '3'3.0000 -J.0473 '3'3. ,:}(1(\lj (1.m1 

0. '3&(10 0.8801 l. 0(!(!(1 1. (1(10(1 0.'32'32 1. ()(\(1(\ 1J. 7~59 
, Sl ( 6} ,, 5) ( Sl ., 5) 6) ,: 6i ', 

JURlS?C.-:- -(1. 'EES (l.6,kJ_ TI. (!(100 '3'3. 00(10 0.436.8 '3'3. (1000 -0.87~ 
(> 

::.,XJ55 ,}, !&73 L CIQ•JO !.0000 o. 3865 ! • (l(l(l(I (). (~220 
( el i El ( El ( /:.' wS ( SJ ( El ( 6) 

s::x 0.3673 -·). 0176 3'3.MOO 3'3. 00(1(1 -0. {1&'.}1 33. OG'CO 0.3080 
(!. 4730 0. 3736 !. (11))0 L 0(100 1). 88(1! : • 0(1(\(l (:. 552E. 

', Si ( 6) ,, Sl '· SJ ,, Cl ' 6) ( Sl 

PLTGP.\JAI (1. E5EE (I. 063.1 '3'3. (\(IIJ(I '3'3. 0(.1\)0 0113573 '3'3. 00(!(1 0.5647 
0.1566 ,:). 3054 !.0%'0 1. 0000 0. 4481 1. 00(1(1 (). 2430 

( EJ ( {:.\ 
w> ( &l ): 6) ( 6) ( El ( El 
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91~SQ PKGSPSQ Pi<'.GPU. ~GC...l'°'ST OCF~~E '~ANCOST AwO:.:<'.,q;; 
GSF -0.3222 -0. 3518 -o. 70'38. -0.2857 -0.2~t3 0.4515 (I, 088! 

0.5334 (1,5615 0.1141 o. 583! 'J, f.240 >'.1.3687 0.8581 
( 6) ( 5) i 6) ( 6) ( 6) ( El ( cl 

/IETRO 0.5(120 -0.0'344 0.1037 -0.2103 o. 5(1.23 -0.4092 i,), 55(1(1 

0.2061 0.8800 0.844'3 o. 66'32 o. 30'3'3 0.42(14 0.2582 
( 61 ( 5) ( 6) ( Sl ( 6) ,: 6) ( 6) 

O!STDC '3'3.0000 '39.0000 '3'3. (1000 '39.0000 '3'3. (l(l(l(l '3'3. (!(l(J(l '3'3. (l(l(l(l 
L (l(lOO 1.0000 1.0000 1.0000 1. (1000 1. 0(10(} 1. 00(1() 

( 6) ( Sl ( 6) ( 6) ( 6} ( 6) ( 6) 

DE'v£1. 39. 0000 '3'3. (l(l(J(l 39.0000 39.0000 '3'3. ((J(l(J '3'3. 0000 3'3.0000 
1.0000 1.0000 i.0000 1.0000 1. 0000 1.0000 ! . (l(l(l(l 

( 6) ( 5) ( 6) ( 6} ( 6) ( 61 ( 6) 

E!'!PTYP£ 0.5667 -0.1802 0.024'3 -o. 1a42 0.2865 -0.4863 o. 7763 
0.2389 0. 7718 0.9625 o. 7268 o. 5820 o. 3281 (I. 0695 

( 61 ( 51 ( 61 ( t,) ( 6) ( 6) ( 6) 

001/TYPE 39. 0000 '39. 0000 3'3. (1000 39. (l(l(J(l 39.0000 3'3.0000 39. 0000 
1.0000 1. 0000 1.0000 1.0000 1. 0000 1.(l(lfJ(I !.0000 

( 6) ( SJ ( 6) ( 6) ( 6) ( 6) ( 6) 

E!'!l't.. -0.4782 -0. 3311 -0. 7158 -0.372£ -{1.2286 0.4246 (1.0458 
0.3374 0,5863 0.1097 0.4669 0.6631 0.4-014 0.9313 

( 61 ( Sl ( 6) ( 6) ( 6) ( 6) ( 6) 

9!PLSQ 1. 0000 o. 0917 0.2554 0.3780 0.0331 -0.1554 0.4184 
o. (1000 0.8834 0.6252 0.4600 0.9503 0.7688 0.40'30 

( 6) ( SJ ( 61 ( 6} ( 6) ( 6) ( 6) 

PKGSPSQ 0.0917 !.0000 0.5687 0.3344 -0.6693 0.2444 -0.6359 
0.8834 0.0000 o. 3171 0.5823 0.1979 0.6919 0.2468 

( 51 ( 5) ( SJ ( 51 ( SJ ( 5) ( 51 

~GAU. 0.2554 o. 5687 1.0000 0.787/i -l.~'37 -0.5837 -J.(.YJSS 
0.625Z o. 3171- 0.0000 0.0630 o. 3241 0.223'3 O.Se68 

( 61 ( 51 ( 6) ( 6) ( 6) ( 6) ( 6) 

PKOCQST 0.3780 0.3344 0.7874 1. O<X10 -0.6727 -0.4513 0.1080 
0.4600 0.5823 0.0630 0.0000 0.1432 o. 3690 0.8387 

( 6) ( 5) ( 6) ( 6) ( 6) ( Gl ( 6) 

PCTFREE 0.0331 -0.6893 -0.4897 -0.6727 1. ()JOO 0.1576 -i), 0357 
0.9503 0. 137'3 o. 3241 0.1432 (1.0000 0.76~'6 0.9465 

( 6) ( 5} ( 6) ( 6) ( 6) ( 6) \ SJ 

TAAHCOST -0.1554 0.2444 -0. 5837 -0.4513 0.1576 :.0000 -0.58.0S 
0.7688 0.6919 0.2239 o. 3690 0. 76:iEi o. (l(J(l(J 0.1365 

( 6) ( 5) ( 61 ( 61 ( SJ ( 6) ( Gl 
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~9tSG PKGSPSG P".GALL il".GCOST iJC~REE T~T AWORKTRP 
P.WRi<TRY 0.4184 -0.6359 -(1.0006 0.1060 -(1.0357 -0.6809 1.0000 

(I, 4(1'3(} 0.2488 0.3868 0.&387 0.'3465 0.1365 0. ,YJ(JQ 

( 6l i 5} ( 6) ( 6) ( 6) ( 6) ( SJ 

T',lDRK'!'RP -0.5229 0.5588 0.0392 0.0243 -J. 2201 0.6370 -0.9538 
(l,2872 o. 3275 0. '3412 0.%36 0.6751 0.1737 (1.(1031 

( 6) ( 5) i 6} ( 6) ( 6} i 6} ( 6} 

iJIAL-..:WORK ').3~ (I. 1 '397 --(1. 1869 -O.it32S (1.745'3 (1,4581 -0.4136 
0.5564 (I. 7474 o. 7229 0.3917 ,J. ,J86,0 ,J. 3610 0.4150 

( 6} ( 5) ( 6) ( 6) ( 6) ( 6) ( 6) 

i'.'l!rDAU .. -0.0(133 -O.m'3 --0.1 '346 o. !857 0.1864 -0.4216 0.4835 
(I. '3'3'5(1 0.0320 o. 7115 0.7246 0.7237 0.4051 0.3313 

i 6} i 5) ( 6i ( 6} ( 6} ( 61 ( 6) 

Tll!!DALL --0. 4-IB9 -o. 3220 --0.6'302 -0.2850 --0.2634 0.472it -IJ.0216 
0.3719 0.5'372 0.1291 (1.5841 0.6!40 o. 3442 0.'3676 

i 6} ( 5) ( 6) ( 6} ( 6) ( 6) i 61 

ii&'\L~MID 0.3635 0.6922 0.&457 0.1448 0.1271 -0.1880 -0.2039 
0.4787 0.1'352 . 0.1660 0.7843 0,8104 (I. 7214 0.6'384 

( 6} ( 5) ( 6} ( 6} ( 6) ( 6) ( 6) 

ANM..~ 0.4343 -0. 4142 0.2859 0.1179 0.5471 -0.6538 0.4588 
0.3895 (I. 4881 0.5828 0.8239 o. 2612 0.1590 0. 3601 

( 6) ( SJ ( 61 ( 6} ( 6} ( 6) i 61 

".1-lOWAL~ -0.4343 o. 4142 --0.2859 --0.1179 --0.5471 0.6538 -J.4588 
0.38'35 0.4881 0.5828 0.8239 (1.2612 0.15'30 0.3601 

( 6) ( 5} ( 61 i 6} ( 6) ( 6} i 6} 

AUTOOCC --0.0059 0.0639 -0.0438 -0.4690 0.0543 -0.1617 --0.1341 
0.(f.i2S 0.8933 0.9344 0. 3480 o. '3186 o. 75'35 0.8001 

i 6} ( SI ( 6) i 6} ( 6) ( 6} ( 6} 

JUl!SPCT •J.1801 o. 3'1-Ja 0.6328 0.0868 0.2696 --0.5298 0.0338 
0.7'J2.7 0.$70 (l.1'77!i 0.8702 0.6if.J3 •).2796 o. '34'33 

\ 6} ( 5} ( 6} ( 6} ( 6) ( 6} ( 6} 

SEX 0.0728 -0.7406 --0. 7742 --0.4374 0.6619 0.4284 0.0025 
0.8911 (t.1523 0.0707 o. 38:.8 0.1521 o. 3367 0.9962 

( 6) ( 5) ( 6} ( 6} ( 6} ( 6} ( 61 

~TOAi/AI 0.3580 --0.488'3 --0. 3130 0.0703 --0.3749 --0.0630 0.6897 
0.48S'3 o. 4033 0.5456 0.8946 0.4640 0.'3056 0.1295 

i 6} ( 5} ( 6} ( ,;1 ( 6) ( 6} ( 6} 
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iWORKTRP ~~WC~ AMIDAI..L TM!DALL WAU<J!ID . A:«JW:ll.K :NO~!< 
GSF 0.W..6 -0.4531 0.1893 0.9678 -0.8832 -0.6398 0,6998 

0.8570 0.366& o. 71'35 0.0002 0.0197 0.1217 0.1211 
( 6l ( 6) ( 6) ( Sl ( 6} ( 6) ( 6) 

111.ETRO -o.1sia 0.445a -0.0755 -0.6461 0.556'3 0.72.42 -(I. 7242 
'J,080'3 o. 3755 0.13825 0.1657 0.2510 0.1036 0.1036 

( 6) ( 6) ( 6) ( 6) ( 6} ( 6} ( 6) 

DISTDC 99.0000 99.0000 99.0000 '39.0000 99.0000 99.0000 99. 0-:IOO 
l.0000 1.0000 1.0000 1. O(lOO ~- 0000 1.0000 !.0000 

( 6) ( 6) ( 6) ( 6) ( 6} i 6} ( 6) 

DEVEL 99.0000 99.0000 '39.0000 99.0000 99.0000 99.0000 99.0000 
1.0000 1.0000 1.0000 1.0000 1.(fJOO !. ,JOO() !.0000 

( 6) ( 6} ( 6) ( 6) ( 6} ( 6} ( 6) 

~PTVPE -0.8957 0.1394 ---0. 0044 -0.3994 o. 3241 0.5697 -0.:6'37 
0.0158 0.7'322 0.9934 0.4328 0.530'3 0.2379 0.2379 

( 6) ( 6) ( 6} ( 6) i 6) ( 6} ( 6) 

GOVTYPE 99.000,0 99.0000 99.0000 99.0000 99.0000 '39.00..1(1 99.0000 
1.0000 1.0000 1.0000 1.0000 1.0..100 !.0000 1.0000 

( 61 ( 6) ( 6} ( 6) ( 6} ( 6} ( 6} 

E!l!Pl 0.1386 ---0.4753 0.1549 0.9686 -0.8681 -0. 7152 0.7152 
0.7934 0.3407 0.7695 0.0002 0.024'3 0.1101 0.1101 

( 6) ( 6} ( 6} ( 6) ( 6} ( 6) ( 6) 

EMPLSQ -o.~29 0.3052 -0.0033 -0.44!9 0.3635 0.4343 -0.4343 
0.2872 0.5564 0.9950 0.3719 0.4787 o. 38'35 'J, 38'35 

( 6) ( 6) ( 6} ( 6) ( 61 ( 6) ( 6} 

P!<GSPSQ 0.5588 0.1997 -0.9099 -0.32..~ 0.6922 -0.4142 0.4!42 
0.3275 0.7474 0.0320 o.::-s12 0.1952 0.4861 0.4@!~ 

( 5} ( 5) ( 5) ( 5) ( 5) ( 5) ( 5) 

PKGrl.l 0.03132 ---0.1869 -0.1946 -0.6902 0.6457 0.2859 -0.2~ 
0.9412 o. 7223•· 0.7115 o.1a1 0, 1660 0.5828 0.5828 

( 6} ( 6} ( 6) ( 6) ( 6} ( 6) ( 6} 

P!<OCOST 0.0243 ---0.4325 0.1857 ---0.2850 0.1448 0.1179 -0.1179 
0-.9636 0.3917 0.7246 0.5!41 O. 7S43 0.8239 0.8239 

( 6} ( 6} ( 6) ( 6) ( 6} ( 6) ( 6) 

PCTFREE -0.2201 0.7499 0.1864 -0.263'4 0.1271 0.5471 -0.5471 
0.6751 0.0860 0.7~, 0.6140 0.8104 0.26!2 0.2612 

( 6) ( 6) ( 6) ( 6} ( 6} ( 61 ( 6} 

T?.~T 0.6370 0.45a1 -0.4216 0.4724 -1). :880 --).6538 0.6538 
0.1737 0.3610 0.4051 0.34~ 0.7214 0.1590 (!, 1~90 

( 6} ( 6} ( 6) ( SJ ( 6) ( 6} ( 6) 
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.,.WORt'.TRP iilALKWGRK All,!O>IU .. nl!OOt..L WAI.K!'l!D AkOloiALK :NiJWAL;{ 
~OR!".Tr.iP -0.'3538 -o. 4136 0.4835 -0. 0216 --0. 2039 0.4588 --0. 4588 

(}. 0031 0.4150 0.3313 0.%76 0.6984 0. 3601 0.36(11 
( 6) ( 6) ( 6) ( 6) ( 6) ( 6) ( 6) 

T.O,qKTHP l.•)000 0.12'31 --0. 1\2:!S 0,2139 0.0200 -0.6348 0.6l4& 
'J, •Y.10(1 o. 8074 0.4(163 0.5841 (I, '370(1 0.17'57 0.1757 

( 6} \ 6} ( 6) ( 6) ( El ( Sl ( 6) 

,;,·t . .:•.WG?.i<'. 0. 12'31 1.0t"JOO -o. 34i2 --0.4677 o. 5361 o. 3053 --0. 3,j53 
(1.8074 0.0000 o. 5002 0.34% 0.2729 0.5563 0.5563 

I, 6} ( 6} ( 6} ( 6} ( 6} ( 6} ( 6} ' 

P.111.iDAL .. -(I, 42(16 -(1. 3472 l. 00(10 0.18'39 -0.610'3 0.4491 --0. 44'31 
0.4063 0.5002 ,),()O;)O 0.7185 0.!977 o. 3717 0.3717 

, 6) ( 6} ( 6} ( 6} ( 6} ( 6) ( 6) \ 

Y;!DAL:.. 0 • .:13'3 -•).4677 0.1899 1. \)(JOO -0.8933 -o. 7372 o. 7372 
0,681\l 0.34'36 o. 7185 0.0000 0.0!65 0.0945 O.t'\945 

( 6) ( Sl ( 6) ( 6} ,: 6) ( 6) ( Sl 

'liP.U,Miil 0. O...?QO 0.5361 -0.6109 -0.&933 1.0000 0.3890 -0.3890 
'J, 9700 0.272'3 0.!977 ,).0155 0.0000 0.'"60 0.4460 

( El ( 6,) ( 6} ( 6} ( 6} ( Sl ( Sl 

~iGUL'< -0.6348 o. 3053 0.4491 -0. 7372 0.3890 1.0000 -1.0000 
0.17'57 0.5563 o.:m1 0.0'345 0,1\460 0.000(! 0,000(1 

( 6) ( 6) ( 6) ( 6) ( 6) I, 6) ( 6) 

TNQ.l,iACil. 0.6348 -0. 3053 -').4'191 o. 7372 -o. 3890 -1.0000 1.0000 
o. 1757 ,). 5563 o. 3717 0.0'345 •).4460 o. 0(100 o. 00(1(1 

I, 6} ( 61 ( 61 ( 61 ( 61 ( 6} ( 6} 

i\l,.i'!'QOCC 1).1629 -0.2061 -0.2350 0.068'3 0.0520 -0.1542 0.1542 
0.7578 0.6'3~ 0.654(1 o. &'368 0.9221 o. 77(16 0.770f. 

( Sl ( 6) \ 6) ( 5} ( 6) ( 6} ( 5) 

llJi!S!JC~ -{l. 2(18'3 0.3i6.4 -(1.27'33 -0.'3320 0.87'34 0.6SS4 -0.6594 
0.6'312 0.4750 o. 5'3.19 ,).0068 0.0209 0.1543 o. !543 

( 6} ( 61 ( 6} ( 6) ( 6} ( 6} ( 6) 

s::x ~.1007 0.3878 0.5340 o. 3493 -0.5251 (1.1434 -0.!4M 
0.8494 0.4474 0.2751 0.4974 0.2837 o. 77'31 0.7791 

( 6) ( Sl ( Sl ( Sl \ Sl ( 6} ( 6) 

AlFilAVA! -(!. ~41 l -sJ.SOM 0.2164 rJ.S4l~ -,:1.Sl7'l -0.2464 0.246.4 
0.2676 0. 31 !6 0.6805 0.2655 0.27!'3 ,).6378 (1.6378 

( 6) ( 6) ( 6) ( 6) ( 6) ( 6) ( 61 
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PLJTOOCC JU~!SPCT SEX ajTQ~I 
GSF -0. •.)133 --0. '3386 o. 367'3 0.6566 

o. '3800 0.0055 0.4730 0.1566 
( 6) ( 6) ( 6) ( E.) 

~TRO --0.0801 0.™3 -0.0176 0.0631 
0.8801 0.1673 0.'3736 o. '3(154 

( 6) ( 6) ( 6) ( 6) 

O!STDC '3'3.0000 '3'3.0000 3'3. 0000 '3'3. 0000 
1.0000 1.0000 1.0000 1.0000 

( 6) ( 6) ( 6) ( 6) 

DEVEL 9'3. 0000 '3'3.0000 '3'3.0000 99.0000 
1.0000 1.0000 1.0000 1.0000 

( 6) ( 6) i 6) ( 6) 

e!PTYPE --0.0473 0.4368 -0.080! 0.3873 
0.'32'32 0.3865 0.8801 0.-448! 

( 6) ( 6} ( 6) ( E.) 

001/TYPE '3'3.0000 9'3.0000 9'3.0000 9'3.0000 
1.0000 1.0000 1.0000 1. (l(IOO 

( 6) ( 6) ( 6) ( 6) 

E!t!PL 0.1711 -0.8763 0.3080 0.5647 
0. 7459 0.0220 0.5526 0.2430 

( 6) ( 6) ( 6) ( 6) 

:.'!Pl.SQ --0.8059 0.1801 0.0728 0.3580 
0.0528 0.7'32.7 0.8911 0.4859 

,: 6) ( 6) ( 6) ( 6) 

Pl<GSPSQ o.om 0.3472 -0. 7406 -0.4889 
0.8933 0.5670 0.1523 0.4033 

( 5) ( 5) ( 5) ( Sl 

PKQ'.U -0.0438 o. 6'32.l •. -o. 7742 --0. 3130 
0.9344 0.1775 0.0707 0.5458 

( 6) ( 6) ( 6) ( 6) 

P!<GCOST -0. 4690 0.0866 -0.4374 0.0703 
0.-3400 0.8702 0.3858 0.8948 

( 6) ( 61 ( 6) ( 6) 

~TFREE 0.lf.A3 0.26$ 0.6619 --0.3749 
0.9186 0.6053 0.1521 0.4640 

( 6) ( 6) ( 6) ( 6) 

TRAHCOST -0.1617 -0. S..."'98 0.4284 -0.0630 
0.75-35 0.27% o. 3'367 o. 90"'..6 

( 6) ( 6) ( 6) ( 6) 
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!l.JTOOCC JlJ~I S;:JCi' SEX ;tJTOA'·/AI 
HWCRK:"?:l? -0.1341 (l.(!338 0. 0(1-2.'5 0. e8'37 

0.8001 0. '3.1;33 o. 9%.2 0.12'35 
( 6} ( 6) ( 6) ( 6) 

:woR~.T~P o. 1629 -0,208'3 -0.1007 -o. 5.1;!1 
o. 7578 0.6'312 o. 8434 0.2676 

( 6) ( 6} ( 6) ( 6) 

\.IAlJ/,WORl< -{l.2061 o. 3664 o. 3878 -0.5006 
o. 6'352 o. 4750 o. 4474 o. 3116 

( 6) ( 6) ( 61 ( 6} 

.l1!DALL -0.2350 -0.2733 0.5340 0.2164 
(l.6540 0.531'3 0.2751 0.6&J5 

( 6) ( 6) ( 6) ( 6) 

T~!DAU. 0.0689 -o. '3320 o.:M3 0. 5431 
0.8%8 ,).0068 0.4374 0.2655 

( 6} ( 6) ( Sl ( 6} 

\+lLK"!D 0. •JC'..i20 ,). 8794 -0. 5261 -0.5370 
o. 3221 o. 020'3 0.2837 0.271'3 

( 6) ( 6) ( 6) ( 6) 

ANOwAL~ -0.1542 0.6594 0.1484 -0.2464 
o. 7706 0.1543 (), 7791 0.6378 

( 6} ( 6l ( 61 ( 6} 

:NOWPL~ 0.15.1;2 -0.5594 -0.1484 0.2464 
0.7706 0.1543 o. 77'31 0.6378 

( 6) ( 6) ( 6} ( 6) 

AUTOOCC l.0000 o.2sao -O.:r3<17 -0.3514 
0.0000 0.5799 0.4438 0.4946 

( 6) ( 6} ( 6) ( 61 

JlJ9.!SPCT 0.2880 1.~ -0.-4857 -0.58TT 
0.57'39 0.0000 0.3288 0.2200 

( 6) ( 6) ( 6) ! 6) 

SEX -0. 3907 -0.4657 1.0000 0,107'3 
(\, 4438 o. 3288 0.0000 0.8388 

i 61 ( 6) ( 61 ( 61 

~TOOX\! -0. 3514 -0.5877 0.1079 LOOOO 
0.4346 0.2200 O.a38a 0.0000 

( 6) ( 6) ( 6) ( 6) 
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Cc,rrel at ior1 1tatr1 x FLe: iF.ICE Date: G2-%-!'387 

FILTER: KeeD if DE'.n = 2 

:he P-values shc<llffl are 2 tai!ec values. 

GSF ,'ET~O DISTIJC B!PTYPE 9!PL :)!iJLSQ 9«:GSPSQ 
GSF ! • (10•:)0 -0. 3.8'38 -0. !411 0. 7!16 0.'3783 -0.268(1 -0.54!8 

0.0000 0. 2'3'34 o. 7!70 0.03~7 0. (!(}()() (1. 5204 0.4582 
( '3} ( '3} ( '3} ( '3) ( 8) ( 8) ( 4) 

~ETRO -0.3898 1. oo,:io -(1. 3507 -0.263', -0.4471 o. 642(1 -(l.(1557 
0.2'3'34 (1.0000 o. 3544 (l.4323 0.2SS4 0.0863 0.'3433 

( '3} ( '3) ( '3} ( '3} ( 8} ( 8) ( 4) 

D!STDC -0.1411 -0.3507 l. 0(100 -0.0627 -0.166! -0.:8'30 -0.32% 
0. 7! 70 o. 3544 0.0000 0.8725 o. 6'338 0.5535 0.6754 

( '3} ( '3) ( '3} ( '3) ( 8} ( 8) ( 4) 

EMPTYPE o. 7116 -o. 2S-)"'3 -{). 062.7 1.0000 '3'3. ,)()(It) '3'3. 0000 -(l,5784 
0.0317 0.4'323 0.8725 0.0000 1.0000 !. 000(1 0,4216 

( '3} ( '3} ( '3} ( 31 ( 8} ( 8) ( 4) 

El!IPL 0.'3783 --0. 44 71 --0. !661 '3'3.0000 !.0000 -0.3781 -0.0247 
0.0000 0.2564 0.6'338 1.0-)00 o. •:tOOO •J. 3553 0.3843 

( 8) ( 8) ( 8) ( 81 ( 8) ( 8} ( 3! 

911».SGI -0.2680 0.64,..'0 --0. !8'30 '3'3.0000 -(J, 3781 1. 00(\(l -0.4078 
0.5204 0.0863 o. 65.)"'5 :.0000 0.3553 0.000(1 0.7326 

( 8) •, 8) ( 8) ( 8} ( 8) ( 8} i 3) 

9i{GSPSQ -(I. 5418 -0.0567 -0.3246 --0.5784 -0.0247 -(I, 4(178 :.0000 
0.45B2 o. '3433 0.6754 0.42!6 0.3843 o. 7326 (I, 0(1{)(1 

( 4) ( 4} ( 4) ( 4) ( 3) ( 3-l ( 4} 

~GALL 0.4657 --0,3688 o. 3',3(1 (I. 5409 0.1283 -0.20•)4 --0.8637 
0.2063 0.3284 o. 2'35! 0.1326 0.7617 (1.6337 0.13(13 

( '3) ( '3) ,: '3} ( '3} I BJ ( Bl ,: 4) 

..... 
9KGCOST 0.5327 0.0362. --0.2'3'30 ·3.2t98 0.5376 -o. s03'3 -0.8057 

0.13'3S o. '3263 0.4340 0.5696 0.!5'33 0.4638 0.1343 
( '3} ( '3} ( '3} ( '3) ( Bl ( 8) ( 4) 

?CTF?::E -(J,Jl'37 0.6479 --0.4086 -<1. 3708 '"'J, !817 0.3"78 ""'J, 6042 
0.3708 0.0593 0.2746 o. 32'55 0.6664 0.328S 0.3958 

( '3) ( '3} ( '3} ( '3) ( 8) ( 8) ( 4) 

TRANCOST --0.2237 --0.~40 o. 7837 --0.1101 --0.2663 0.23~8. -,J.496! 
0.5624 0.8699 0.0125 o. 7777 0.5233 o. 5717 0.5032 

( '3) ( '31 ( '3) ( '31 ( Gl ( 81 ( 4) 

~ORKTR? --0. 5931 ,:i. 78:i> --0.1227 -(). 5499 -0.4661 0,413" 0.8745 
0.0924 0.0124 o. 7529 0.1251 0.2440 0.3075 o.~,ss 

( '3) ( 9) ( '31 ( '31 ( Bl ( 8) ( 4) 

TWORKTRP O.S46a -0.8087 0.1667 o.~'•2 0.42()'3 -0.43S'3 - 1J.87BO 
0.1277 o. (1084 0.6678 0,1510 0.2911 ,:i. 27:(1 (1, 1~0 

( '31 ( '31 ( '31 ( '3} ( 8) ( a.1 ( 4) 



GSF /£!RO o:sroc Sll!?TYPE :)!il'. ~PLSG OKESPSQ 
WALKWORK (i,6365 -0.1023 -0.2538 0.5513 •). 35! '3 0.4£56 -0.~222 

Q.0654 o. 7'332 0.50% 0.1239 o. 3921 0.2446 o. ms 
( 91 ( 9} ( 9) ( '3} ( 8} ( 8} ( 4} 

~!DAU. -(l, 3656 0.4827 -OJ, 3770 -(1.25'3(! -0.27&1 0. 7275 0.5672 
0.3328 0.1880 0.3159 0.5006 0.507'\ 0.041i 0.4328 

( '3) ( '3) ( '3) ( '3) ( 8) ( 8) ( 41 

:MIDAU .. -0.25~ 0.0653 -0.4554 -0.3262 0.05~ 0.2013 0.6571 
0,5104 0.8674 0.2178 0.3912 0.8877 0.6322 0.3429 

( 9) ( 9) ( 9) ,: '3) ( 8) ( 8) ( 4) 

WALKMID 0.3725 -0.4217 0.4347 0.302! 0.21'31 -0.6700 -0.6560 
o. 3231 0.2580 0.2~1 0.4290 (1.6017 0,(l5S3 o.:w,o 

( 9) ( '3) ( '3) ( 9) ( 8) ( 8) . ,, 4) 

TMOWALK -{1.0034 -0.4653 -0.2240 -0.2122 0.3492 -0.2516 0.6082 
o. '3931 0.2068 0,5620 0.5833 0.3%0 0.530'3 o. 3'318 

( 9} ( 9) ( 9} ( 9} ( 8} ( 8} ( 41 

!UR!SPCT -0. •:>9'39 0,0579 0,(1227 -0,5324 0.4465 0.1792 0,8059 
o. 7'381 0.8823 o. gc-.s37 0.1401 0.2671 0.6706 0.1941 

( 9} ( '3} ( 9} ( 9} ( 8} ( 8} ( 4) 

SEX 0.6487 0.1819 -o. 349c o.~ 0.5'384 -0.1'325 -o. 4510 
0.0569 0.6393 0.3566 0.5066 o. 1171 0.6473 o.~""'30 

( 9J ( '3} ( '3} ( 91 ( 8) ( 8) ( 41 

ruTOAVAI 0.2520 0.5157 -0.2521 0.15'34 0.0817 0.5623 0.26!5 
o. '5!26 0.1552 0.5125 0.6817 0.8473 0.1468 0.7385 

( '3) ( 9} ( 9) ( '3} ( 8} ( 8) ( 4) 
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P!<6'l.L PKOCOST PCTFREE T~T P.:ilRl<TRP OO~TRP WPUWORI< 
9SF 0.4657 0.5327 --0.3397 --0. 2237 --0.5931 0.5468 0.6365 

0.2063 0.1398 0.3708 o.~4 0.0324 0.1277 0.0654 
( 9) ( '3) ( '3) ( 9) ( '3) ( 9) ( 9) 

!'IETRO -0.36Ba 0.0362 0.6479 --0.0640 0.78:,3 -0.80a7 -0.1023 
0.3284 o. '3263 0.0593 0.8699 0.0124 0.0084 0. 7932 

( 9) ( 9) ( 9} ( 9) ( 9} ( 9) ( 9) 

DISTDC 0.3930 --0.2990 --0.4086 0.7837 -IJ.1227 0.1667 --0.2538 
0.2SS1 o. 4340 0.2746 0.0126 o. 7"'..29 0.6678 0.50% 

( 9) ( '3) ( '3) ( 9) ( '3) ( '3) ( '3) 

BIPTYPE O.S¾\'3 0.2198 -0.3708 -0.1101 -0.549'3 0.5202 o. 5513 
o. 13..."'6 o. 56'36 0.3256 0.7777 0.1251 0.1510 0.1239 

( '3) ( 9) ( 9} ( 3) ( 9) ( 9} ( 3) 

EMIi.. 0.1283 0.5376 -IJ.1817 -IJ.2663 -0.4661 0.4269 0.3519 
0.7617 0.1693 0.6664 (I, 5233 0.2440 0.2911 o. 3921 

( 8} ( 8) ( 8} ( 8} ( 8) ( 8) ( 8) 

E)lptSQ -0.2004 -0. 3039 o.:ma 0.2368 0.4139 -0.439'3 0.4656 
0.6337 0.4638 0.3285 0.5717 o.:ms 0.27:,l 0.2~ 

( 8) ( 81 ( 8} ( 8} ( 8) ( 8) ( 8) 

W.GSPSQ -0.8637 -0.8057 -0.6042 -0.4968 0.8745 -0.8780 -0.2222 
0.1303 0.1943 o.:ma o. :,l32 rJ, 1255 0.1220 0.7778 

( 4) ( 4) ( 4) ( 4) ( 4) ( 4) ( 4) 

P¼~LL ;.0000 0.3201 -0.8006 0.4362 -(1.5:,)7 0.5345 0.2738 
0. 000(1 0.4007 0.0096 0.1742 0.1244 0.13.92 o. 4 7"'..i4 

( 9) ( 9) ( 9} ( 9) ( 9} ( 9} ( 9) 

W.OCOST o. 3201 1.0CtOO 0.0734 --0.1394 --0.2970 o. 3007 -0.0688 
0.4007 0.0000 0.8509 o. 7203 0.4373 0.4312 0.8602 

( '3) ( '3) ( 9) ( 9) ,: '3) ( '3) ( 9) 

PCTFREE -0.8008 0,0734 1.0000 --0. 2"'.i87 0.4768 -0.4670 -0.2456 
~ 0.00'36 

-.. 
0.8509.. 0.0000 o. :,l11 0.1942 0.2'.J48 0.5237 

( 9) ( 9) ( 9} ( 9} ( 9} ( 9) ( 91 

TRANCOST 0.4962 --0.1334 --0. 2587 1.0000 --0.1604 0.1843 -0.1034 
0.1742 o. 7203 o. :,ll 1 0.0000 0.6798 0.6347 0.7310 

( '3) ( 3) ( '3} ( 9) ( '3} ( 9) ( '3) 

AWOR!<TRll -0. 5507 -0.2970 0.4768 -0.1604 LOOOO -0. 9'317 -0.3634 
0.1244 0.4373 o. !'342 0.67'38 O. OO(l() 0.0000 0.3360 

( 5) ( ',) ( 9) ( '3) ( 9) ( 9} ( 9) 

TWDRi<::RP 0.5345 o. 3007 -0.4670 o. 1843 -o. '3917 !.0000 0.2607 
0.1382 0.43!2 0.204S 0.6347 0.0000 0.0000 0.4977 

( '3) ( 9) ( '3) ( '3) ( '3) '• 9) ( '3) 
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?1-:GALL Oll.GC2ST ;lCTFREE :RANCCST P.lii()RKTRP TWORK1"RP WALOORK 
IIA • .'.<'.11G~K J.2:738 -0.0688 -0.2:456 -(I, 1034 -0.3c34 0.2607 1. (l(JOO 

0.4754 (\, 8-602 o. 5237 o. 7'310 o. 33&0 0.4'377 0.0000 
i, 3} :: 3i ( '3) ( '3) ( '3) ( '3} ' '3) ', 

"'¥"lV'\ · .,.., ... :t"'--- -(\, :586 -0.1305 0.6476 -0.07% O. 36.cS -0.3234 -0.1270 
(1.: 18(1 0. 7376 o. 0'5''3.a\ 0.8567 o. 3315 o. 3'3"'.li o. 7¼6 

\ '3) ( '3) ( '3} ( '3} ( '3) ( '3} ( '31 

-~i:JAL.L -(I, 1316 0. 2'3(14 0.26'35 0.018'3 -0.18'37 0.2131 -).1653 
o. 7354 0.4480 (1.482& 0.%15 0.6247 o. 5817 0.6706 

( 3) ,' '3) ( '3) ( '3} ( '3) ( '3) ( '3) 

WA3.M;J 0.502:E. 0.0338 -0.6132 0.0542 -0.2580 0.2156 0.14'3'5 
(1. ~SiS 0.'33!1 0.07'32 0.88'37 0.5:124 •l,5771 o. 7(108 

( '3) ( '3) ( '3) ( '3) ( '3} ( '3l ( '3) 

-•,:Ci.Ad o. 1068 0.18'33 -0.1531 0.0310 -0.5869 0.5756 0.0556 
0. 7842 0.6254 O.f:.747 0.'336a 0.0'367 O.l04'3 0.886a 

\ 3) > '3) ( '3) ( '3} ( '3} ( '3} i '3) 

JIJq!SPCT 0.0225 -0.058'3 -{l,2346 0.0'340 (l.3420 -o. 335'3 -0.0213 
o.~41 o. 680~ o. 5431 0.80'37 o. 3673 0.3765 0.'3"'..66 

( '3) ( '3) ( '3) ( '3) ( 9) ( '3) ( '3) 

S::J 0.2::30 (I, 78l2: o. ~ 035 -,).2643 -0.1454 0.0773 0.3269 
(!,5£38 0.0!3: o. 7'30'3 o. 4'31'5 0.7087 0.8432 o. 3901 

( '3i ( 3) ( '3) ( '.3) ( '3} ( '3) ( '3} 

AlJTGA',,,:i,: -0.034(\ 0.0373 0.120'3 -0.1822 0.4a64 -0.4'389 0.2720 
0.'3307 1J. ,S(ll '3 o. 75S4 0.6386 0.1821 0.1715 0.4785 

( '3) ( '3) ( '3) ( 9} ( '3} ( '3) ( '3) 
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AMIDA:..~ ,!"!DAL .. WALK:it!D ~ ;\!QijH' ... '.-< .:LlR!S?CT sa AJTOA\JA! 
GSF -0. 3656. -0.2'533 (l.37~ -0.0034 -0.09'3'3 (l.~87 0.2520 

0.3328 •J. 5~04 0. 3231 o. '3'331 ;j. 7981 •l.~'3 (}. 5125 
( 9) ( '3) ( '3) ( '3) ( '3) ( '3) ( '3) 

.~F~C ,),1,327 ,). J653 -1).4-217 -0.4553 >J. (157'3 ,). 1813 ').5:57 
0. :E.B.O 0.3.E.71, (1.2580 (1.2068 (1.8823 (l.E.3% 0.!552 

9) '3) ( '3) ,, 3' J ( '3) ( '3) ( 9) 

o-~·:ir ,._.i;.., -(l. 3T!(! -0. 4'554 O.-lil47 -0.2:24(! 'J. (!227 -0.34'32 --0 ::,~'J1 .... --.n... 
;J, 3:69 0.2178 0.2421 0.562') 0.'3537 0.3566 0.5!25 

( '3} ( '3) ( '3) ( '3) ( '3) ( '3) ( '3) 

~¥;rrvPE -0. 2:59(1 -0.3252 0.302! -0.2122 -l.5324 0.2555 O. lS-34 
1).50% r), 3.912 o.~ •'.!.5633 ,J.1401 0.5066 (l.f.al7 

( '3) ( '3) ( '3} ) '3) ( '3) ( '3) ( '3i ', 

~~o;_ -0.27E.: (\. 05'3'3 ,).-2131 0.3432 0.4465 (l,5'384 0.0817 
,J, 5074 (I. 8877 :),6017 (I. 3360 0.267! (!. 1171 o. 8473 

( El ,: 8) ( BJ ( 8) ( 8) ( Bl ( Bl 

~;JI_SQ (1. 7~i5 'J. 2013 -0.6700 -0.2:SlS 0.17'32 -(i.!926 0.5623 
0.041: 0.6322 o. 06'33 0. 530'3 0.6708 (l.~73 0.146a 

( 8} ( 8) i 8) ( 8) ( 8) ( 8) ( 8} 

PKGS~SQ (l,5E.72 0.657: -(I. 6560 O.E.082 ·a. aoss -0.4610 0.2615 
0.4328 (). 342'3 (l.3440 0.39!8 ·). 1 '341 0.53913 (I. 7385 

( 4) ( 4) ( 4) ( 4) ( 4) ( 4) ( Lil 

3!<,SA'.:.. -(l. 5586 -0. 1316 0.502S 0.1%8 O.v225 0.,223(1 -(l. 0340 
O. l i80 0.7354 'l. !578 0.7B42 0. '3'541 0.5638 O.S3(17 

( '3) \ '3} ( '3) { '3} { '3) ( '3) ( 3} 

PKG.COST -(I. !30S 0.2'3(14 0.0338 0. :SS3 -0.0589 0.78!2 'J. (1'37'3 
{l. 7375 (l • ./;46(1 0.3311 (1.6254 0.8803 o. •:ll3! o. 8(11'3 

( '3) ( '3) ( '3) ( '3) ( '3) ( '3) ( '3) 

.l::=~EE (:.S47E 0.2595 -0.6132 -0. :531 -(I, 234S 0.1035 Cl. :.20'3 
"" .. 

0.'25'34 o.482a 0.07'32 0.6747 (l, 5431 (I, 7'30'3 0.75£4 
' '3) ( '3) ( '3) ( '3) ' '3) ( '3) 3) 

:RAtoi:JJST -0.07% 0.{1:8'3 0.051t2 0.0310 (). <J91t0 -0.2543 -0.1822 
0.8567 ,J. 3615 0.8897 o. '3368 ,j.8097 o. 4'315 •J.~385 

{ '3} { Sl ( 3) ( 9l ( 9) ( '31 ( '3) 

'.¥,.C~:<'.'~RP :i. 3666 -0.18'37 -0.25SO -0.585'3 o. 3420 -•).1454 0.4884 
0.3315 0,6247 o. 5024 0.0%7 0.3673 0.70&.7 o. :e21 

( '3) ( 3) ' '3) ( '3) ( '3) ( '3) ( '3) 

TwCflK7~P -0.3234 0 -~;";'1 .~ .......... 0.2:5£ 0.5756 -0.335'3 0.0773 -(l,4'38'3 
0.3-356 o. 5817 0.5771 0.1049 o. 3765 0.8432 0.1715 

( 9) ( '3i ( '3) ( 9) ( 9) ' '3l i '3} 
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:::.1:n;L:... -,.::)AU .. ,.Al..<:"!D :'IGwALc<'. .7WR!SPCT SEX i'.\U,OAVAI 
:..P..:~.ACR><'. -0. :270 -o. :cs2 1J,, 149~ 0.0556 -(l.l..)213 o. 326'3 (1.2720 

ij, 744,S J. ;706. (l.7(108 O.SS58 0.'3556 (I. 33(11 0.4755 
( j} ( 5) { ·3) ( '3) ( '3) ( '3} ( 3) 

~~:DY~!... : .. i};):)(l (!. :248 -0. 375~ -(1. 075.:: 0.15!3 -,:1. 3546 0.40% 
,::. (!(!(!(l 0. :4S3 0.(l(!(l(I 0.6474 (!.6'372 ,J. 3344 (!,, 273.3. 

3) .. '3) ', '3) 3) ,, 3) ( '3) ,; '3) 

"T-·-,-:::H~L ;,5248 :,,0-:)00 -0.70(15 o. 7425 (!. t4'3'3 -c,:1a,:i2 -(1.2237 
), :~63 :. ,j(l(IO 0.0358 0.022! 1).5939 0.8374 0.5&25 

( 'j) , 
'3) I '3) ( '3) ( '3) ( '3) ( '3l 

,,P:...<'."!D -o. 375! -0. 7005 !.0(100 -(1.:304 -(l. :S53 (I. 32b6 -0.28·5! 
::. (l(l(i0 J,03:'..B 0.00(1(' 0.737& O.S6'33 0. 3'307 (I. 45f.7 

•'. 3) '3) ( '3) ' '3} ( '31 ( '3) ( '3i 

~,,_.,.._. r ' 
.;,;_~.'r-._:1, -(!, C7:'.2 o, i't:~ -0. Z2C4 :. 00(1(1 (\,(i73::; J. O!(!l -(I. S37E. 

:, 3474 ('. )~~22~ ,). 737S J.(i(l)J O.f\507 o. '3i'33 (!.%49 
·:; : Sl 1 '3) ( SJ ( ,:;1 

Ji ( '3} ( 5} 

:..:;,:s;ic"'." ~: .. :5:3 ·::. 14'3'3 -(,. :s5'3 S:,. Cl735 :.•JOOO -(l, 088.: 0.4448 
,~:I" 6572 O.E:359 0.6633 O.B507 o. (1(11.)0 0.8Z12 C. 2l(\0 

·, '3) ,, 3) ( 3) ( 3) ( 3) , 3) ( 3) 

::~x -::i.,.3S46 -O.OSG2 0. 32S6 o.orn: -0. 1JBB2 l. 1)(1(10 o.:ns 
J.3344 :).8374 (!. 3'307 0.3793 0.8212 0.00(1(1 •0. 643-0 

' '31 ( 5) \ '3) ( '3) ( 3) ( Sl ( 3) 

::."-J;'WAi '.:.40'36 -0. 2237 -0.285: -0.6375 •'.1.4448 o. 17'33 L O(JOO 
0.273~: t),, ~6.2Z 0.4567 0.0643 (l.2300 0.6430 (!.0000 

, '3) 3) , 3) I 3} ( 9) \ 3) ,, '3) 



Multiple Regression 

FILTER: None 

File: DEVEL! 

Dependent variable: lllJRKTRP 

Step 1 Variable entered: IETRO 

Multiple R 
R-Square 
Adjusted R-Square 
Standard Error 

0.7578 
0.57'3 
0.4679 
0.9903 

Analysis of variance 
Source IIF 
Regression 1 
Residual 4 

Variables in the IIOdel 

ss 
5.293 
3.923 

Variable 
IETRO 
Const. 

B Beta Std. Error F-to-Re.ave 
--0. 75748 --0. 75784 
61.50350 

o.32606 s.m 

Variables not in the IIOdel 

Variable Partial Corr. Tolerance 
TIOR.K 0.19107 0.476 

F-to-Enter 
0.114 

Date: 02-23-1987 

NSS F P 
5.293 5.397 0.0809 
0.981 

P-Value 
0.0809 

l 02 



Step 1 Variable entered: METRO 

"ul tip le R 
R-Square 
Adjusted R-Square 
Standard Error 

0. 72~ Analysis of variance 
0.5244 Source DF 
0.4056 Regression 1 
1.3318 Residual 4 

Variables in the IIIOdel 

ss 
7.824 
7.095 

Variable 
IIIETRO 
Const. 

B Beta Std. Error F-to-Reaove 
-0.92096 -0.72419 
58.02012 

0.43849 4.411 

Variables not in the IIOdel 

Variable Partial Corr. Tolerance 
OORl<TRP 0.19107 0,426 

F-to-Enter 
0.114 

lilSS 
7.824 
1. 774 

P-Value 
0.1036 

l 03 

F p 
4. 411 o. 1036 



Multiple Regression Fi le: DEVEL2 

FILTER: None 

Dependent variable: OORKTRP 

Step 1 Variables entered: METRO 
DISTDC 

Multiple R 
R-Square 

0.8183 
0.6696 
0.5595 
0.6047 

Analysis of variance 

Adjusted R-Square 
Standard Error 

Source DF 
Regression 2 
Residual 6 

Variables in the IIOdel 

ss 
4.446 
2.194 

Variable 
IETRO 
DISTDC 
Const. 

B Beta Std. Error F-to-Re.ove 
-0. 74131 -0.85549 0.21713 11.656 
-0. 30574 -0.13331 0.57467 0.283 
27.53203 

Variables not in the IIOdel 

Variable Partial Corr. Tolerance 
TtoR.K o. 32844 o. 613 

F-to-Enter 
0.605 

Date: 02-23-1987 

MSS 
2.223 
0.366 

P-Value 
0.0145 
0.6133 

F p 
6.081 0.0358 

l 04 



Step 1 Variables entered: 1£TRO 
DISTDC 

l'lultiple R 0.6224 Analysis of variance 
R-Square 0.3874 Source OF ss 
Adjusted R-Square o. 1832 Regression 2 4,230 
Standard Error 1,0558 Residual 6 6.688 

Variables in the IIOdel 

Variable 
Jl!ETRO 
DISTDC 
Const. 

·B 
-0.68905 

Beta 
-0.62012 

Std, Error F-to-RE!IIOve 
0.37913 3.303 

-1. 29838 -0.44150 1.00342 1,674 
29.83309 

Variables not in the IOdel 

Variable Partial Corr. Tolerance 
OORKTRP 0. 32844 0. 330 

F-to-£nter 
0.605 

HSS 
2.115 
1.115 

P-Value 
o. 1191 
0,2429 

1 05 

F p 

1.897 0.2282 



D!STDC 

:c.:GCGST 

~,GE 

:JNITS 
1. (10(10 

(1.00(10 
( 8) 

0. 390(1 
(I. 333(1 

( 8) 

o. 32>'.)(I 
{) '""'Qt ... ~~--

( 8) 

-(I. 456'3 
,).2547 

( S.l 

-0. 2433 
·'.I. 5f1(1 

( 3) 

-0.555'3 
0.0775 

( 8) 

,}.22€£ 
0.588'3 

( 8l 

0. (1844 
0.8423 

'· 8) 

~ETRG 
0. 3300 
0.3330 

( 8) 

l. (1(1(10 
,).0000 

( 8) 

-0.16!8 
0., 7(115 

( 8) 

-0.251(1 
,). 5483 
( 8) 

,: Bl 

o. '.'3'32 
0.6358 

( 8) 

,). 3385 
0.4116 

,: 8) 

-0.3365 
0.4145 

( 8) 

~•9 .. 0Y:cD - 1}. 4{123 -0. 5772 
o .. 3.226 o.~341 

( Bl ( Sl 

P.WGR.~TR;:? -(1. 3786 t· O. ~'32~ 

0. 3546 ·'.I. 12:3 
( 8) ( Bl 

~wC?.~.TRP ,). 3£51 -0. 500(1 
0.3.73.i 0.1!5'3 

1, 8) ( 8) 

(.;.Q.P.KTRP a'.1. 23!8 -'). 3:08 
o. 5801 (I. 4531 

( Bl ( S.) 

~J";GAi..~ -0. 2358 O. 5537 
o. 5734 (I. : 544 

,: 8) i 8) 

-:,ANSAi.i. -0. (!5.!B 
~ETRG 

-0.584? 
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Multiple Regression Fi le: RESIDNTL Date: 02-24-1987 

FILTER: None 

Dependent variable: TWORKTRP 
Method is forward stepwise regression with F-to-enter=t, F-to-reaove=1. 

Step 1 Variable entered: METRO 

Multiple R 0.6000 Analysis of variance 
R-Square 0,3600 Source OF SS 
Adjusted R-Square 0.2533 Regression 1 483.817 
Standard Error 11.9740 Residual 6 860.262 

Variables in the aodel 

MSS F P 
483.817 3.374 0,1159 
143.377 

Variable 
ERO 
Const. 

B Beta Std. Error F-to-Reaove P-Value 
0.1159 

Variable 
~ITS 
DISTOC 

~- 73365 ~.59997 0.39938 3.374 
58,41694 

Variables not in the aodel 

Partial Corr. 
0.81322 
0.31749 

Tolerance 
0,848 
0.974 

F-to-€nter 
9. 763 
0,560 

lo· 



Multiple Regression 

FILTER: None 

Dependent variable: T~ 

File: RESIDNTL Date: 02-24-1987 

Method is forti1ard stepwise regression with F-to-enter=1, F-to-re10ve=1. 

Step 1 Variable entered: METRO 

Multiple R 0.5849 Analysis of variance 
R-Square O. 3421 
Adjusted R-Square 0.2325 
Standard Error 11.2234 

Source DF 
Regression 1 
Residual 6 

Variables in the IIOdel 

ss 
~3.076 
755.793 

NSS 
~3.076 
125.965 

F p 
3.121 0.12n 

Variable 
METRO 
Const. 

B Beta Std. Error F-to-Reaove P-Value 
0.12n 

Variable 
I.NITS 
DISTDC 

-0.66128 -0.58493 
51. 46283 

0.37435 3,121 

Variables not in the IIOdel 

Partial Corr. 
0.23604 
0.12766 

Tolerance 
0.848 
0.974 

F-to-Enter 
0.8.S 
0.083 

No further variables can be entered or re.oved. 

108 



l 09 

Ccirre : at i c,.r~ rf,atrn: :=-::e: qf"!"AL Date~ (i2-%-1987 

:=E.. :~?.: None 

'he 9-values showr1 are ·:t tailec values. 

GS~ RETAIL DEVS.. !"ET?.G DISTDC AiJTG TRANS!"." 
GSF : • 00(\(! -0.7052 -0.18~ O.t-223 1). l 44(1 0 .. 5SOS -0.1170 

o. ,::ioo<1 (1. i! 75 0.7282 (l.1870 o. 7854 o. 246'3 0.5253 
( 6.l ( 6.) ( 6.) ( fl ( 6.) ( 6.) ( 6.) 

qfTAL -0. 7052 1.0(100 0.5000 -(I. 6'32'3 -0.: 125 -(I. 43,4 7 -0.1682 
0.1176. (\. 00(1(! O.J125 <), 1270 0.8320 0.38'30 0.750(\ 

I 6.) ,: f,) ( 6) ~ 6) 5) ( Si ( 6) 

DEVEL. -0.1832 (l. 5(!(l(! '.. 0000 0.1333 0.76'37 (!. 545'3 -0.8.877 
(I. 7282 0.3125 0,(10,:)0 0.8013 (!, 0735 ).2525 0.0182 

,; /:.' .._._t ( 5} ( 6) ( 6) ( 6.l ! /:.' ~i ( 5) 

~TRG 0.6.223 -(!. 6323 0.1333 i.0000 (I. 6-223 0.8273 -.j. :ocis 
(}. :870 (I. 127(! 0.8013 0.0000 0.1870 0.0422 0.3113 

( 6.) ( SJ ', 6i ' 5) ( 6) ,: f,) ( 5) 

DISHJC 0.1440 -0 .. 1125 o. 7637 0.6223 1. (l(\(!(l 0.846.5 -0.%23 
0. 7854 o. 832(! (!. 0735 0.187(1 ). (l(j()O (1.0335 0.0!12 

( 6) ( 6) ,: 6) ( 6) ( 6) ( 6) ( 6) 

ruTn iJ. 5603 -0.4347 o. 545'3 0.8273 ,).8455 1.(1()((! -0. 74B 
0.246'3 (!. 38':!(l 0.2&25 0.0422 0.0336 0. 00(!(1 0.0'31-S 

( El ( El ( E.i ( 5) ( El ( El ,: El 

TRP.\S~~ -(t. l 17•) -0.1682 -(\. 8877 -0.50(!5 -0.'312~ -0.74:3 1. •)(11)(1 

'J.8253 0 .. 750(} o. (!182 (I, 3113 0.0::2 o. (1318 0. OG>'..10 
( 6.) , 6) ,; E.J ( 6) ( 6) ( 6.l ( E.) 



"ultiple Regression 

FILTER: None 

Dependent variable: TRANSIT 

File: RETAIL Date: 02-24-1987 

~thod is fon,ard stepwise regression with F-to-enter=l, F-to-re110ve=l. 

Step 1 Variable entered: DISTDC 

"ultiple R 
R-Square 

Analysis of variance 
Source DF SS 

Adjusted R-Square 
Standard Error 

0.9123 
0.8323 
0.7904 
0.7242 

Regression 1 10. 410 
Residual 4 2.098 

Variable 
DISTDC 
Const. 

Variable 
SSF 
RETAIL 
DEVEL 
IETRO 

Variables in the IIOdel 

B Beta Std. Error F-to-Reaove 
-2.18497 -0.91230 
26.90076 

0.49042 19.850 

Variables not in the IIOdel 

Partial Corr. Tolerance F-to-Enter 
0.03554 0.979 o. 004 

-0.66563 0.987 2.387 
-0.70942 0.408 3.040 
0.20963 0.613 0.138 

llfSS F P 
10.410 19.850 0.0112 
0.524 

P-Value 
0.0112 
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Correlaticm matri~ File: HOTEL Date: 02-06-1987 

FIL TE!h Norse 

The ?-values shown are 2 tailed values. 

ROOMS DEVEL METRO OISTOC NOPKGSP AGUEST TQJEST VGUEST ~Rt«:: TcctlFRNC 1/CONFRNC 
ffO(!l!S !.0000 --0.6572 0.6974 -(1.4002 0.3360 (I. 337! --0. iS42 --0. 3314 --0. 4125 -0. 7118 (1.8044 

0.0000 0.2281 0.1905 o. ~-044 0.6640 0.57'30 0.1407 0.5859 0.4901 0.1775 1).1008 
( 5) i 5) ( 5} ( Sl ( 4) ( 5) ( 5) ( 5) ( SJ ( 5} ( 5) 

DEVEL --0.6572 1.0000 -<), OC'...S5 0.8785 'n.0000 0.4767 (l.0242 -0.2969 0.8'F.i0 0.1602 -{!, '3060 
0.2281 0.0000 o. 92""..6 0.04139 1.0000 0.4169 0.%92 0.6252 o. 0521 0.7969 0.0341 

( 5) ( 5} ( 5} ( 5} ( 4} ( 5) ( 5} ( 5} ( 5} ( 5) ( 5) 

!IETRO o. 6'374 --O.or..ias 1.0000 0.1152 0.(1952 (I. 7863 -(l,':.1175 -0.6363 0. 3153 -,). 91185 0.1445 
0.1'305 0.9256 (1.0000 0.6537 0.9048 0.1147 0.02&1 0.24&4 0.6053 (1.(1139 0.8!67 

( Sl ( 5} ( 5} ( Sl ( 4) ( 5) ( 5} •, Sl ( Sl ( 5) ( 5} 

DISTDC -(t.4002 0.8765 o.usz LOOOO -0.4880 0.5653 -(1.2626 --0.1sao 0.6968 0.1121 -0.67'30 
o.~ 0.04139 0.8537 0.0000 0.5120 o. 32.07 0.6692 0.7'396 0.1910 0.8576 0.2075 

( 5) ( 5} ( 5} ( 5) ( 4) ( '5) ( 5) ( 5} ( 51 ( 5} ( 5) 

r«l~GSP 0.3360 139.0000 0.0952 -0.4880 1.0000 0.3809 -0.!459 -0. 71'15 0.2321 -i). 3236 0.3955 
0.6640 1. (li,)(\(I 0.9046 0.5120 0.0000 0.6191 0.8541 0.2205 0.7679 0.6764 0.6045 

( 4) ( 4) i 4) ( 4) ( 4} ( 4) ( 4} ( 4) ( 4} ( 4) ( 4) 

A6UEST 0.3371 0.4767 (I. 7863 0.5653 IJ.380'3 1.0000 -0.8314 --0.8303 0.6746 -0. 7120 --0.2388 
o. 57'30 o. 416'3 0.1147 (J. 3207 o. 6191 O.•JOOO 0.0810 0.0818 o. 2116 0.1773 ().698'3 

( 5} ( 5} ( 5) ( Sl ( 4) ( 5) ( 5} ( 5l ( 5} ( 5} ( 5) 

TGLEST -o. r'...A2 0.0242 -0.9175 --0.2628 -0.1459 -0.8314 !.(IOOO o. 5890 -0.2002 ,).8062 -0.2649 
0.1407 0.%92 0.0281 0.6692 0.8541 0.0810 0.0000 0.2%0 o. 7468 o.o~ 0.6667 

( 5} i 5) ( Sl i 5} ( 4) ( 5) i 5} i 5) ( SJ i 5) ' 5} ,, 

'~GUEST --0.3314 --0.2989 --0.6363 -0.1580 -,). 77'3'5 -0.8303 o. 5a90 i.0000 -0.5902 o. 7460 0.1453 
0.5859 o.~.2 0.24M 0.7996 ,).2205 0.0818 0.2%0 (I. (l(l(l(J o. 2948 0.14e0 0.81$ 

( Sl ( Sl ( 5} i 5) ( 4) ( Sl ( 5} ( 5} ( 5) ( 5) ( 5} 

IOJ,IFP.NC ... ).4125 0.875:> 0.3153 0.6968 ,).2321 0.6746 -0.2002 --0.5902 1.0000 --0. 2811 -0.8634 
0.4'301 0.0521 O.W.s3 0.1910 0.7673 0.2116 0.7468 (!.2'346. 0.0000 0.6468 0.05'34 

( 5) ( 5) ( SJ ( 5} ( 4) ( 5} ( 5) i 5) ( 5} ( 5) i 5) 

TCOUFRNC -0. 7118 0.1602 -<}.9485 0.1121 --0.3236 -0.7120 0.8062 0.7480 -<}.2fH1 t. 0(\(1(', -(t.19SS 
IJ.1775 o. 7'369 0.0139 0.8576 0.6764 0.1773 0.0994 ,).1460 0.6468 0.(!()00 ,:1. 752 

( 5l ( 5} ( 5} ( 5) ( 4J ( 5} ( 51 ( 5} ( 5} ( 5} i 5} 

1/C!JiFRNC 0.8044 -0.9060 0.1445 -(1.67'30 0.3955 -0.2388 --0. 2649 0.!453 -0.8634 -0.1359 1.0000 
0.1006 0.0341 0.8167 0.20~ 0.E-045 o. 69e.'3 0.6667 0.8156 0.0594 o. 7522 O.(l(!OO 

( SJ i SJ ( 5) ( 51 ( 4} ( 5} \ 5) ( SJ ( 5) ( SJ ,, 5} 



Multiple Regression 

FILTER: None 

Dependent variable: TCCH=RM: 

File: l()m Date: 02-24-198i 

Method is fon,ard stept,1ise regression with F-to-enter=1, F-fo.:.remove=1. 

Step 1 Variable entered: METRO 

Multiple R 
R-Square· 
Adjusted R-Square 
Standard Error 

0.9485 
0.8996 
0.8662 
4.7219 

Analysis of variance 

Variable 
METRO 
Const. 

Variable 
RCDIS 
DEVEL 
DISTDC 

Source DF 
Regression 
Residual 

1 
3 

Variables in the aodel 

B Beta Std. Error 
-1.06682 -0.94849 0.20573 
29.08M6 

Variables not in the axlel 

Partial Corr. Tolerance 
-0.22139 0.514 
0.33137 0.997 
0.70333 0.987 

ss 
599.552 
66.888 

MSS F P 
599.552 26.891 0.0139 
22.296 

F-to-Raove P-Value 
26.891 0.0139 

F-to-Enter 
0.103 
0.247 
1.958 
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Multiple Regression 

FILTER: None 

Dependent variable: TGlEST 

File: KITa. Date: 02-24-1987 

lik!thod is forwrd stepNise regression with F-to-enter=1, F-to-re110ve=t. 

Step 1 Variable entered: IETRO 

Multiple R 
R-Square 

0.9175 
0.8417 
o. 7890 
1.4873 

Analysis of variance 
Source OF 

Adjusted R-Square 
Standard Error 

Regression 1 
Residual 3 

Variables in the IIOdel 

Variable B Beta Std. Error 
IETRO -0.25885 -0.91747 0.06480 
Const. 7.89438 

Variables not in the IOdel 

Variable Partial Corr. Tolerance 
R(DIS -0.40120 0.!514 
DEVEL -0.07418 0.997 
DISTDC -o,39n2 0.987 
TCM'Rt«: -0.50795 0.100 

ss 
35.296 
6.636 

F-to-R1!11ove 
15. 957 

F-to-Enter 
0.384 
0.011 
0.376 
0.695 

No further variables can be entered or reaoved. 

fllSS F P 
35. 296 15. 957 o. 0281 
2.212 

P-Yalue 
0.0281 
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